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"CLEAR-CUTTING" PRACTICES ON NATIONAL
TIMBERLANDS

FRIDAY, MAY 7, 1971

TJ.S. SENATE,
SUBCOMMI'ITEE OF PUBLIc LANDS

OF THE COMMITTEE OF INTERIOR AND INSULAR AFFAIRS,
Whington, D.C.

The subcommittee met at 10 a.m., pursuant to call, in room 3110, New
Senate Office Building, Senator Frank Church (chairman of the sub-
committee) presiding

Present: Senators Church, Metcalf, Hansen and Beilmon.
Also present: Jerry T. Verkier, staff director; Porter Ward, profes-

sional staff member; and Charles Cook, minority counsel.
Senator CHuRCH. The hearing will come to order.
This is the time duly noticed and set by the Senate Subcommittee on

Public Lands for another day of open public hearings on management
practices on the public lands.

On April 5, 6, and 7 we heard public and industrial witnesses, and
this date was subsequently chosen to hear Government testimony.

No legislation is under consideration at this time. This is an infor-
mational hearing, designed to shed light on certain management prac-
ticesin particular the practice of "clear-cutting" on the national
timberlands.

The testimony which the subcommittee has already heard is volu-
minous, and indicative of the widespread concern over how our timber-
lands are managed. More than 90 witnesses appeared in person or filed
statements during the first 3 days of hearings. Since then the subcom-
mittee has received several hundred letters or other communications ex-
pressing views on these management practices.

Many specific charges were made. We will not attempt to detail
them here, since they will be examined thoroughly in today's testi-
mony, and we hope that none will be left unanswered.

We are primarily dealing here with one of the greatest natural re-
sources of the United Statesits timberlands. We are concerned with
renewability, with commercial and recreational use, with watershed
protection, and with the esthetics of the new conservation age. And we
are also involved with a manifestation of major public interest.

The latter is extremely important, because this is the public's re-
source, and as guardians of that resource, the administrative agencies
should be responsive to constructive public criticism.

I would also like to announce at this time although these Govern-
ment agenèies we shall hear from today, U.S. Forest Service and
Bureau of Land Management, are the two directly concerned, we
plan to have still another day of hearings at which representatives

(805)
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from the Department of Housing and Urban Development and the
National Association of Home Builders will be invited to testify.

We want to be certain that all of the parties that are affected by the
reach of these hearings and who are concerned about the questions
raised, including, of course, availability of adequate lumber supply,
will have an opportunity to be heard.

A date for this later hearing will be subsequently announced.
Today, our witnesses include Mr. Ed Cliff, Chief of the Forest

Service, who I understand is accomplanied by Dr. Carl Ostrom, Di-
rector, Division of Timber Management Research, Charles A. Well-
ncr, Assistant Director of the Forest Insect, Disease, and Timber Man-
agement Research; Intermountain Forest and Range Experiment Sta-
tion; and Dr. Warren Doolittle, Director of the Northeastern Forest
Experiment Station, and Mr. Robert F. Tarrant, Project Leader, Be-
havior and Impact of Forest Chemicals, Pacific Northwest Forest and
Range Experiment Station.

If we are able to complete the questioning of these witnesses this
morning, then we would hope to hear from Mr. Boyd Rasmussen,
Director of Bureau of Land Management for the Department of In-
terior this afternoon.

I would like to ask the witnesses whose names I have just read to
please come forward and be seated at the witness table.

Ed, we are pleased to have you come before us this morning. I know
you personally attended the previous hearings and you are fully
familiar with what has transpired up to now.

I know you are prepared to address yourself to many of the ques-
tions that have been raised in the course of the earlier hearings.

Would you please proceed with your statement.
Mr. CLn. Thank you.

STATEMENT OF EDWARD P. CLTh, CHIEF, FOREST SERVICE; AC-
COMPANIED BY DR. CARL E. OSTROM, DIRECTOR, DIVISION OF
TIMBER MANAGEMENT RESEARCH; CHARLES A. WELLNER,
ASSISTANT DIRECTOR, FOREST INSECT, DISEASE, AND TIMBER
MANAGEMENT RESEARCH, INTERMOUNTAIN FOREST AND
RANGE EXPERIMENT STATION; DR. WARREN T. DOOLITTLE,
DIRECTOR, NORTHEASTERN FOREST EXPERIMENT STATION,
AND ROBERT F. TARRANT, PROJECT LEADER, BEHAVIOR AND
IMPACT OF FOREST CHEMICALS, PACIFIC NORTHWEST AND
RANGE EXPERIMENT STATION

Mr. CLIFF. Mr. Chairman and members of the committee, we ap-
preciate and welcome this opportunity to participate in your hearings
on the management of public lands. Your topic focuses on the con-
cerns which have been strongly expressed to us over the last year or
so. Many people are concerned about what they understand and believe
to be the adverse environmental impacts of timber harvesting and
roadbuilding on the forest environment. More and more people are
learning about and taking an active interest in the environmental
management of the national forests and other public lands. We wel-
come this increased public interest.
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We have been doing a lot of listening. I had the chance to listen
even more as I sat in on most of the first 3 days of the hearings. We
have heard a lot of helpful criticism. We are aware that many people
are anxious to help us do the highest quality job of managmg the na-
tional forests. There is widespread feeling that timber management
has been overemphasized at the expense of other resource management.

Yet there is also a great deal of misunderstanding about the basic
principles of national forest timber management, and much about
the purposes and role of the national forests in producing goods and
services in a quality environment.

So these hearings give us a special opportunity to tell you how we
plan, in the 1970's to respond to the concerns and criticims we have
heard. They give us a needed chance to clarify our programs and
objectives and the confusion and misunderstanding about them. And
they permit us to identify the areas where your help, and public sup-
port are needed in working out the most desirable long-term courses
of action to meet both future commodity needs and future environ-
mental protection needs.

In our presentation today I would like to first give you some back-
ground on the need for national forest timber production, and
describe generally the harvesting and other silvicultural practices
we use.

With me are four of our forest scientists, Dr. Carl Ostrom, Charles
Wellner, Dr. Warren Doolittle, and Robert Tarrant. I will ask them
to explain in more detail the scientific bases for silvicultural practice
for sustained timber production. After their statements I will cover
some of the questions raised in your earlier hearings, and close with
an outline of our plans for forest management and forestry research.

The issues about the practice of clearcutting on the national forests
and its environmental impacts, are part of the larger issue of how our
public lands provide a wide range of resources and services. It will
be helpful to present some perspective on why timber production is
one of the ways the national forests meet public needs and desires.

One of the several purposes for which the national forests were
established and are to be managed is the production of timber. The
Organic Act of 1897 states, in part, that the national forests are to
furnish a continuous supply of timber for the use and necessities of
the citizens of the United States.

The Weeks Act of 1911 includes "production of timber" as a purpose
for acquisition of lands for national forests under that act. The Mul
tiple Use-Sustained Yield Act of 1960 declares timber as one of the
purposes for which the national forests are to be administered, along
with outdoor recreation, range, watershed, and wildlife and fish
purposes.

And the act expressly provides that it is supplemental to, and not
in derogation of, the national forest purposes set forth in the organic
act.

The national forests play a critically important role in helping to
meet the total wood needs of the Nation. Almost one-fifth of the com-
mercial forest lands of the United States are national forest system
lands. Half of the total inventory of softwood sawtimber is located
on the national forests.
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Some 30 percent of the total harvest of softwood sawtimber comes
from the national forests. Today the inventories of old-growth saw-
timber in the national forests and the young timber stands under
Forest Service management are a vital source of the Nation's rncreas-
ing timber needs. They are providing the major portion of the Federal
share of the total timber resources output. They make a substantial
contribution to the whole burden which must be borne by other public
and private forests as well.

The level of management on most private industrial ownerships and
some other holdings is high, and improving, but most of the small
private ownerships are realizing only a fraction of their potential.
The contribution of private forest lands is increasing. We feel it can
increase even faster, if and when nonindustrial private forest land-
owners can be encouraged to make investments in forestry practices.

On the whole, however, private forest lands, which make up '13 per-
cent of the total commercial forest lands in the Nation, are not yet
able to supply a proportionate share of the Nation's sawtimber needs.
It must be recognized that if we are to meet the national needs for wood
products for housing and other purposes the timber industry and
private timber landowners must receive prices which will give them
reasonable profit opportunities.

I cannot overstress the need to improve further the level of manage-
ment on all public and private forest land ownerships. On the other
hand, it is wrong to assume that private lands can carry the whole
load. Both the public and private sectors must provide their full share.

For example, last June the President's Task Force on Softwood
Lumber and Plywood estimated that annual demand for softwood
timber at mid-1969 prices would be about Ii billion board feet higher
in 1974 than it was in 1969, mainly to meet the pressing demand for
housing. Even assuming that the national forests could supply as much
as 2 billion board feet of this difference without exceeding allowable
cuts, and that private supplies and imports could be increased by
billion board feet, there will be an apparent gap of about a billion
board feet in 1974.

This will mean higher prices for homes, and perhaps, fewer housing
units being built. Without increased production from Federal and
private forest lands, lumber prices may rise even higher.

This is the background of need for timber resources which must be
considered in balancing the uses of the national forests to meet the
many resource demands. Once we have determined that a unit or area
of national forest land is suitable for timber production along with
other objectives, we then select the appropriate system or systems of
forest management for the area involved.

Here is where the question of "clearcutting" enters the picture. It is
but one of the several harvesting practices foresters have available to
them to carry out decisions about reproducing a stand and about the
amount, kind, quality, and cost of timber and other resources that
will be produced on forest lands.

Through the years, the Forest Service has been the Nation's leader
in forestry research and in the development, application, and demon-
stration of forest management techniques and practices, including
cutting methods.
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In cooperation with other research organizations, conservation or-
ganizations, and private forest landowners and users, we have studied,
learned, and practiced forest management. We have taught and dem-
onstrated sound forest management practices to others, 'Which we
believe assure an increasing sustained yield of the multiple 'benefits
which can be derived from our forests.

The national forests of the East 'and South were acquired in large
part in the 1930's. Much of this land was cutover and denuded. The
improved condition of many of these forests today is a testimonial to
the success of our efforts so far.

Likewise, there are many thrifty young stands in the West, where
clearcutting has been used since the early days of the Forest Service
to regenerate overm'ature forests in the Douglas-fir region, and in
later years, the northern Rocky Mountains. In the West we pioneered
in the shift from very large clearcuts to a rational, planned system of
patch cutting.

The hardy young stands of second growth there demonstrate the
success of early practices and the remarkable ability of the forests in the
Douglas-fir and Rocky Mountain regions to reproduce when the
proper harvesting system is used.

The volume of timber which we can and do harvest from the national
forests has increased steadily. This volume has been supported by a
corresponding increase in timber growth as overmature and decadent
timber stands are regenerated, and as areas ravaged by fire, insects,
disease, or other destructive agents are reforested. All of this has been
accomplished while the national forests have been meeting increasing
demands for recreation, hunting, fishing, and other nontimber uses.

We consider a number of factors in selecting the management system
or systems to be applied to a forest area. We conceive a management
system as an integrated group of activities that are planned and carried
out to produce the desired mix of products and services. The system
considers how to protect and enhance wildlife habitat, supply recrea-
tion and wilderness experiences, and produce timber, among others.

Usually, several of these management activities are underway on the
same forest areas at any given time. This is the system that is generally
known as multiple use-sustained yield management.

As a part of multiple use, various silvicultural methods are em-
ployed, not only to produce timber but to produce or benefit other
resources as well.

For example, trees are removed to provide a view of distant scenic
vistas. Trees are removed to enhance wildlife habitat. Trees are re-
moved to provide places for recreation experiences such as picnic areas
or ski slopes. And trees are removed to increase water yields.

We view the forest as a dynamic, ever changing community of living
things and their environment. Seeds germinate, trees grow and mature,
and finaily expire.

Foresters and other professionals must work with and not against
this natural life process. They intervene in a stand to obtain the
products and services that people desire. But at the same time they
should be careful to maintain and perpetuate this life process.

The several sivicuitural methods we presently employ involve the
application of one or more cutting methods and they will be described
by my colleagues.
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These are, selection, shelterwood, seed tree, and clearcutting.
I can skip a couple of pages in the testimony in the interest of time

and I am sure the cutting methods then will be described in more detail
later.

Senator CHURCH. The portion you skip over we will include in the
record as though read.

Mr. CLIFF. Thank you.
Twill pick up on page 9 on "Sustained yield."
Senator CHUIiOII. Very well, proceed.
Mr. CLIi'r. As a basic principle, we must not impair the produetivity

of the land. The Multiple Use-Sustained Yield Act made this principle
law.

So we take very seriously the comments of Dr. Robert Curry and
those who have testified that our clearcutting practices have or will
generally deplete soil productivity. Our own findings will be presented
in detail.

In addition, we asked for the views of other noted scientists outside
the Forest Service. These included Charles E. Kellogg, a world re-
nowned soil scientist who is Deputy Administrator of the Soil Con-
servation Service for Soil Survey, Profs. S. P. G-essel and D. W. Cole,
of the University of Washington, and Prof. Robert Zahner, of the
University of Michigan.

Dr. Kellogg advised us that Dr. Curry's paper was confused on the
principles of soil formation and how soils support plants.

Gessel and Cole concluded that there is very little loss of nutrient
elements occurring from second growth Douglas-fir ecosystems.

Zalmer questioned some of Dr. Curry's conclusions about soil biology
and soil-forest relationships.

These scientists generally support Dr. Curry's suggestions for more
research to give a more solid foundation for conclusions about new
ideas. With their permission, we present the written comments of these
scientists in full to you for the record.

Senator CHURCH. May I ask at that point, where you say "these
scientists generally support Dr. Curry's suggestions for more research
to give a more solid foundation for conclusions about new issues,"
don't you believe, in the interest of objectivity we ought to look out-
side of the Forest Service industry or any others that have a par-
ticular interest in sawing logs?

Mr. CLIFF. Yes; I certainly do.
Senator CHURCH. We should do that in order to get a completely

disinterested and objective study?
Mr. CLIFF. I certainly do think the studies should be conducted

by scientists from various institutions, including of course, the
Forest Service.

I don't agree that Forest Service scientists are not objective. Studies
have been going on for the past decade in this field, and Mr. Tarrant
will elaborate on what the present state of knowledge is. Much of this
research is being done and has been done by people outside of the
Forest Service.

Senator CIIURCH. Let me say, I didn't mean to imply that the Forest
Service scientists are not objective. I am sure they are. One of the ele-
ments we need to consider here is the element of public confidence.

Mr. CLI]i'i'. That is right.
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Senator CHURCII. Therefore, studies on matters as important as
this ought to be conducted under the auspices of some mdependent
agency, if only to enhance the degree of public confidence, that could
be given to it.

I think that possibly the National Academy of Science might under-
take such a study. What would be your reaction to that?

Mr. CLIFF. There are ongoing studies by other institutions. These in-
clude the University of Washington, and the University of Michigan.

The work we did on Hubbard Brook in New Hampshire was par-
ticipated in by scientists from universities, from the U.S. Geological
Survey, and from the National Science Foundation.

So I think as we unfold the testimony you will find there is a broad
input into this subject and that it is not purely oriented to Forest
Service or forest industry researchers.

Senator METCALF. Mr. Chairman.
Senator CHURCH. Yes.
Senator METCALF Mr. Curry of course, is from the State of Mon-

tana.
Mr. CLIFF. Yes.
Senator METCALF. And he came out here and testified as kind of

a "blockbuster" sort of testimony. You know the high regard I have
for you and the way you have administered the Forest Service, but
I want to state to my chairman that Dr. Curry's testimony, which is
controversial, should have the highest priority, as far as the Forest
Service is concerned, to explore and develop it.

I feel that maybe he developed an area that perhaps you have not
even experienced, but, after his testimony, which was eloquent and
thrilling and important as far as this committee is concerned, I think
that we should give him as much credence as possible and develop this
whole area.

Mr. CLIFF. Senator Metcalf, I think it is an important area. We had
recognized this even before Dr. Curry made his testimony. We have
been working in this field for about 10 years. It was the Forest Serv-
ice that initiated the Hubbard Brook studies which he cited, and we
have been doing research in this field in other parts of the country
in the past decade.

In recent years, we placed special emphasis on nutrient cycling re-
search, and this will continue. Our best judgment now, though, as will
be brought out in the summary of research that has been done and
through our consultation with outside scientists, is that timber harvest-
ing practices that are carried out with care and consideration of soil
properties and erosion control, do not impair the perpetual produc-
tivity of forest soils.

Granted there is need for more research into this field, but that
is the present indication as nearly as we can interpret the scientific
evidence available.

Senator METCALF. Believe me, I don't have the experience or the
technical knowledge to defend Dr. curry, but I think he has per-
formed a great service for the Congress and the people of this
committee in presenting this sort of testimony.

Mr. CLIFF. Senator Metcalf, I hope that the committee will study
the documents that we will present. We have made an honest effort
to bring to you a summary of the knowledge in this field and to give
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you and other Members of Congress a basis for support of further
research in this important field.

Senator METCALF. Of course.
Thank you, Mr. Chairman.
Mr. OIrF'r. I am pleased at this time to present to you four forest

scientists to discuss the scientific basis of forest management prac-
tices. First is Dr. Carl Ostrom, Director of our Division of Timber
Management Research.

Dr. Ostrom is a recognized authority in silviculture and naval
stores and supervised some of the early research on improvement of
southern pines through genetics and breeding

He has been instrumental in instituting intensive timber manage-
ment research in the Forest Service. Dr. Ostrom will present a basic
introduction, and discuss the forest characteristics of the Southern
and Pacific Northwest regions.

Dr. Os'riioM. Mr. Chairman and members of the committee, I ap-
preciate very much the opportunity to appear with Mr. Cliff before
this committee.

I am going to read most of my statement but I will brief parts of it
and therefore I wish to request that the full paper appear in the
record as if read.

Senator CHURCH. Very well.
Dr. OsTrioM. I will describe our research in forest culture briefly

and then discuss three major topics.
First is the biological basis for systems of silviculture.
Second is the scientific basis for silvicultural practices in the south-

ern pine region, prepared by Dr. Karl F. Wenger, in charge of our
conifer ecology and management research.

Third is the scientific basis for silvicultural practices in the North-
west Douglas-fir forests prepared by David Tackle, assistant director
of our Pacific Northwest forest experiment station.

The Forest Service has a dynamic research program to provide a
foundation for forest culture in the United States. It is a program that
has been readjusted frequently to take in new problems. It is also a
program that is too small to meet all of today's emerging needs in
forest management.

Early research in forest management, starting in 1907, gave special
attention to the distribution and ecology of American forest trees,
and to determining their life histories and growth requirements. Re-
cent forest management research has been chiefly in the field of silvi-
culture. In this research we define silviculture as the establishment
and culture of forests for any combination of uses.

As Mr. Cliff requested, I will insert at this time a brief descrip-
tion of the systems of silviculture.

The selection method involves the removal of mature trees either
singly or in small groups at certain intervals, permitting continuous
establishment of regeneration. The objective of this method is main-
tenance of an all-aged stand, with trees of different ages and sizes
intermingled singly or in small groups.

The shelterwood method involves removal of the mature stand in
a series of cuts. This method provides for regeneration of a newstand
at one time under the cover of a partial forest canopy. A final harvest
removes the shelterwood and permits the new stand to develop in the
open as an even-aged stand.
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Use of the seed-tree method involves harvesting nearly all the
merchantable timber on a selected area, in one cut. A few of the better
trees of the desired species are left uniformly but widely distrib-
uted to reseed the area naturally. When feasible, the seed trees are
harvested after they have served their purpose.

Clearcutting is the harvesting in one cut of all trees on an area
for the purpose of creating a new, even-aged stand. The area cut
may be a group, patch, stand, or strip of trees.

Our silvicultural research program gave special attention to study
of alternative silvicultural systems, primarily for timber production,
but with strong consideration of wildlife and watershed needs.

Some very good comparisons of different systems of silviculture
were set up in different timber types.

These comparisons showed that all-aged management by the selec-
tion system was feasible for shade-tolerant species in situating where
there are no problems with such constraints as windthrow, prescribed
burning, or dwarf mistletoe.

They showed that even-aged management favored a higher pro-
portion of the light-demanding species which are also the fastest
growing. Even-aged management also favored use of more efficient
mechanical equipment to reduce costs of forest culture and harvesting.

Forest Service research is taking account of many emerging en-
vironmental problems and offsite impacts. This we are doing through
interdisciplinary research on an ecosystem basis.

A special phase of this is our research on nutrient cycling in forest
ecosystems. And we know that environmental and multiresource prob-
lems will require an increasing research input in future programs.

The United States has over a hundred commercial species of trees
growing in about 30 major timber types, and a number of the timber
types occur in several very difficult climatic, topographic, or soil
provinces.

These species and timber types evolved over millions of years, often
in environments that experienced frequent fires, floods, wind storms,
and periodic devastation from insects and diseases.

Senator METCALF Mr. Chairman, I would be delighted to ask ques-
tions at the end of this, but would you yield at this time.

Dr. OSTROM. Yes, Senator.
Senator METCALF. Those of us disturbed about clear-cutting are not

so much concerned about the most efficient way to harvest the timber
but we are concerned about all of these other things.

What happens to erosion, what happens to watershed control? What
happens with all of the other multiple use? I suppose that you are go-
ing to suggest that clearcutting is the most efficient way to harvest
Douglas-fir and some other timber with which we are concerned, but
what about all of these other things? We are not worried about the
actual harvesting timber, but this committee is concerned with "How
our national forests are going to be administered for watershed con-
trol," which is the most important, "for multiple uses," and would
you answer those?

Mr. OSTROM. Senator Metcalf, the soil questions will be answered
in a special presentation by Mr. Tarrant who is a soil expert. I think
you will see, as we go on, that our silviculture is integrally related to
management of au forest uses, I will discuss this particularly in rela-
tion to the southern pine region and values.
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Senator CHURCH. Senator Metcalf has indicated he will wait to hear
the full presentation.

Dr. OSTROM. Many timber species, often the most valuable and fast-
est growing ones, have developed remarkable adaptations to enable
them to reproduce and grow in such hostile environments.

To name but a few, jack pine and some lodgepole pine contain
a builtin seed supply that is protected by closed cones, but is dispersed
in a short time following forest fires.

Longleaf pine, red pine, and redwoods have thick insulating bark
that can withstand the heat of a raging forest fire.

Cottonwood produces millions of light seeds, which are the first
invaders after floods on river bottoms.

A characteristics of many of these species is that they naturally
form even-aged stands, and in fact have become dependent upon a
natural catastrophe or a manmade equivalent in order to reproduce,
survive, and grow well.

Other species, like sugar maple, many of the true firs, and hem-
locks, can reproduce and grow in the shade of the less tolerant species.

Most are slower growing than their even-aged predecessors in the
natural succession. These shade tolerant species lend themselves to
all-aged management, provided there are no biological constraints,
but most of them also grow well in even-aged forests.

Scientists have determined the ecological requirements of most if
not all important forest species. Our greatest difficulties in silviculture
and forest management occur when we try to depart widely from these
ecological requirements. Silviculturists have been leaders in working
with nature rather than against it.

I would like to point out that our research is done on the various
options available and we try to include all of the major options and
then the people who are interested in such resources can make con-
clusions as to their advantages and disadvantages.

The choice of a silvicultural system is a complex matter. There are
many biological constraints that limit the choice.

The first biological constraints we need to consider are the com-
parative light and moisture requirements and seeding habits of the
desired species, and of their competitors. The growth requirements and
life histories of important forest trees of the United States are sum-
marized in a 762-page book authored by the Timber Management
Research men of the Forest Service.

Second are the size, age, and vigor of the trees in the stand. A tim-
ber-producing forest composed wholly of large trees of advanced age
and declining vigor presents very few options. Attempts to use the
selection system in overaged stands have consistently resulted in high
mortality of trees in the remaining stand. If timber production is a
major objective, the only option in harvesting and regenerating over-
aged stands is to make a heavy cut.

Third are insect and disease hazards. Where dwarf mistletoe disease
is serious, a healthy new stand can be grown only by removing all of
the diseased older stand at the time the forest is regenerated. Insect
infestations sometimes require the removal of all infested trees.

Fourth are fire control requirements. In the southeastern flatwoods,
for example, periodic use of prescribed fire is needed to reduce hazard-
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ous accumulations of slash pine needles draped on the gallberry under-
story.

This prescribed burning can be done only in even-aged stands, be-
cause even light fires would kill the new reproduction in all-aged
stands.

Fifth are limatic hazards, such as the risk of windfall, which dic-
tates against all-aged systems on exposed slopes or in shallow-rooted
stands on wet soils, as in black spruce swamps. On frosty sites, on the
other hand, clearcutting is unwise because Ihe regeneration must be
started. under a partial canopy of trees, such as a shelterwood.

A final constraint on the choice of silvicultural systems is use of
genetically improved trees. Genetic improvement of the growth rate,
quality, and pest resistance forest trees offers the best hope of meeting
increased future needs for timber. The growth potential of improved
types of trees can be realized oniy if they arc grown in properly cul-
tured even-aged stands on cleared areas.

Prescription of a silvicultural system that is attainable and desirable
for a particular circumstance depends not only on these biological
constraints but also on the objectives of management, such as produc-
tion of timber, water, and game, or recreational use.

This will become more apparent as I discuss the scientific basis for
silvicultural practices in the southern pines.

Throughout the southern pine region the trend of plant succession
is toward an oak-hickory forest.

Light-seeded hardwoods may seed in at the same time but grow more
slowiy than the pines. The heavy-seeded oaks and hickories begin to
appear in the understory when the pine stand is 20 to 30 years old,
and increase in size and number in following years. When the pine
stand becomes overmature and disintegrates, the hardwoods become
dominant.

The reasons for this successional trend involve the differential seed-
ing habits and light and moisture requirements of pines and hardwoods.
The light seeds of pine are spread by the wind and require exposed
mineral soil for germination. The seedlings grow best in full sunlight.

The heavy-seeded hardwoods are spread more slowly by birds or
animals, and can germinate and grow well in the understory, where the
pines fare poorly.

There are extensive bottomland and other moist sites in the South
that are best for production of good hardwoods. In fact, 95 million
acres of hardwoods arc in the South.

But to regenerate a pine stand or convert a low-quality hardwood
stand to pine, most of the residual larger hardwood stems and the
shrubby vegetation must be removed. Site preparation by fire, dishing,
or other means is usually needed.

Pine can be established on the prepared site by natural seeding from
seed trees, from a siielterwood, or from an adjacent stand, or it can
be done by planting seedlings or seed.

Because southern pine seed crops fluctuate widely from year to year,
natural regeneration is resorted to only when good seed crops are in
prospect.

Even then, careful scheduling of harvesting and site preparation is
necessary for success. Consequently, on large forest properties, where
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year-round harvesting is necessary, planting and direct seeding have
become the favored methods of stand establishment.

These factors account for the widespread use of the clear-cutting
and planting system of even-aged management in southern pine. This
system is not only biologically sound, but permits more economical
operations and more intensive culture through mechanization.

Also, it is the only way to convert low-grade hardwood stands to
the more productive pine or to establish stands of genetically superior
trees. The use of superior trees having improved growth and pest re-
sistance is increasing rapidly. Six thousand acres of high-quality seed
orchards in the South are coming into seed production.

A conservative estimate is that 15 to 20 percent of southern pines
planted during the previous planting season, or about 100 million
seedlings, were from genetically improved seed. In 5 years about half
the planting in the South will be done with genetically improved
seedlings.

Loblolly and shortleaf pines could also be managed under the sec-
tion system for special purposes, but this would en all extra care and
expense to control hardwoods and to insure favorable seedbed condi-
tions in the openings created by harvest of mature trees.

In slash pine on the Lower Coastal Plain, the need for prescribed
fire for hazard reduction makes the selection system impractical. Long-
leaf pine will not respond to the selection system because of its ex-
treme sensitivity to competition and its slow growth during the seed-
ling stage.

The even-aged southern pine forest can be easily manipulated to
provide for other uses, particularly wildlife. On harvested areas pre-
pared for regeneration, a great deal of herbaceous and shrubby vegeta-
tion develops.

The canopy of the young pine stand does not close until about 8 to
10 years of age, depending on the site quality. Thus, if we assume a
50-year rotation, approximately 20 percent of the forest will always
be highly productive of game food. In older stands the hardwood
understory also provides much game food, while the conifiers provide
year-round shelter.

Many southern pine stands are burned periodically to reduce hazar-
dous fuels. The fire encourages herbaceous vegetation and the hard-
woods sprout so that a fire hazard reduction periodically refreshes
the browse and game food in the understory.

By controlling the size of stand areas regenerated, game food and
cover conditions can be provided within the normal range of move-
ment of the animals.

Wildlife biologists consider 20- to 50-acre clearcuts to be of optimum
size for deer. Hardwood inclusions in wet depressions and along
streams can be managed so as to add variety to the wildlife habitat.

Because the South is a humid area with rainfall of 45 to 65 inches
annually, water supply problems are not serious. Nevertheless, the
even-aged forest maximizes the water yield from a forested watershed.

When a stand is harvested the yield of water from the area increases
sharply and the greater yield persists for several years.

With harvest cutting on a regular schedule, freshly cut areas add
their increase as the yield from older cuttings declines. Because of the
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gentle topography characteristic of most of the South, the danger of
erosion is minimal.

From the esthetic standpoint, moderate size clear-cut areas iii the
lower South have little visual impact. Woodutilization is high and the
slash that is left decays rapidly.

With burning and intensive site preparation following 'a h'arvest
cut, the area assumes a cultivated aspect, but prompt regrowth of na-
tive vegetation and rapid growth of 'the planted or seeded pine quickly
restore the forest cover.

Reproduction areas and the understory of older stands include many
flowering shrubs and plants and provide the array of habitats needed
to perpetuate most the native vegetation of the southern pine region.

Turning to the Pacific Northwest, practices for growing, harvest-
ing, 'and renewing Douglas-fir forests are based on more than 50 years
of continuous scientific research and testing.

Early investigations determined key ecological requirements of
Douglas-fir and its common associates which still serve as valid criteria
for 'current-day silvicultural practice.

Douglas-fir produces light to heavy seed crops in 4 out of 5 years,
and seed is dispersed by wind often to distances of over 1/4 mile. In
addition to adequate seed and fire protection, factors found to be essen-
tial for prompt natural regeneration are a well-disturbed mineral seed-
bed, initial protection from heat and frost on some sites, absence of
severe competition from other vegetation, and prevention of crippling
losses from rodents and other animals.

Douglas-fir is far less tolerant to shade than its most common as-
sociates in the Pacific Northwest, and after initial establishment,
requires full sunlight for best growth and development.

Of the several systems of silviculture that have been tried in west
coast Douglas-fir over the past 50 years, only two have been found
effective. These are clearcutting and shelterwood cutting.

In most of the old-growth stands, patch clearcutting in small blocks
of 10 to 30 or more acres, followed promptly where necessary by slash
burning and planting, is standard practice and meets the requirements
of Douglas-fir.

Clearcutting does create large concentrations of wood residues which
may require special handling. Clean logging methods now being de-
veloped and better utilization of material currently being wasted, will
improve the appearance of cutover areas. The harsh visual impact of
these areas is reduced by proper shaping and better distribution of
clearcuts to blend with natural features in the surrounding forest.

Good dispersion of clearcuts also favors big game, because deer and
elk feed mainly in clearings and other openings.

In healthy mature stands and in second-growth stands on gentle
terrain, shelterwood cutting is prescribed. The main constraints to
successful shelterwood cutting at present are lack of suitable equip-
ment and techniques for extraction of timber from steep slopes with-
out excessive damage to the remaining stand, and the higher logging
costs associated with this method wherever used.

It is not recommended in areas with shallow, course-textured soils,
heavy dwarf mistletoe infection, or apparent hazards from sunscaled
and wind.

60-209-71-pt. 3-2
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However, it is an acceptable method near areas of high recreation
use, in scenic zones, and along main routes of travel.

It is also recommended where regeneration failures from frost or
excessive heat are likely.

Where extensive selection cuttings have been made in decadent old-
growth Douglas-fir stands, heavy losses from insects, disease, and
wind have resulted. Some stands have taken 25 years to grow back to
the volume per acre that was left in residual trees after selection
cutting.

Also, disposal of the large volume of unusable slash and cull mate-
rial in overage Douglas-fir stands was found to be very difficult and
expensive in selection cutting.

Partial cuts, particularly at the lower and upper elevational zones
of the Douglas-fir forest type, also favor the more shade-tolerant
species, such as hemlock, cedar, and true fir.

If continued, partial harvest cuts result in a change in forest compo-
sition away from Douglas-fir. Partial harvest cuttings, therefore, are
not generally made in these types of stands where the aim is to grow
Douglas-fir.

The practices used for growing, harvesting and regenerating
Douglas-fir and associated species in the Pacific Northwest are modi-
fied as necessary and as fast as new knowledge develops to assure the
best combination of uses and values from specific areas of forest land
in the Douglas-fir region.

Thank you, Mr. Chairman.
Senator CHURCH. Just one question.
Your paper deals with justification of clearcutting in the South and

Douglas-fir in the West.
How much national forest land is there in the South as compared to

privately held forest lands?
Mr. CLIFF. It is a small percentage.
Senator Church. Very small?
Mr. CLIFF. It is a small percentage. The national forests in the south-

ern region, as I remember, cover about 13 million acres and there are
approximately 200 million acres of forest land in the South. The
national forests are quite important in the areas where they exist.

Senator CHURCH. Thirteen million acres as against over 200 million?
Mr. CLIFF. Yes; the actual acreage is closer to 12 million acres and

is a small percentage of the total commercial forest land.
Senator CHURCH. Yes. Our previous testimony indicated that clear

cutting in the fiat lands of the South entails many more problems than
in the western mountains ?

Mr. CLIFF. It results in fewer problems.
Senator CHURCH. Turning th the western mountains, is clear cutting

presently confined to the Douglas-fir areas?
Mr. CLIFF. No; it is not.
Senator CHURCH. But the justifications refer so far to Douglas-fir.
Mr. CLIFF. To the Douglas-fir region.
Senator CHURCH. Are we going to hear justifications with respect to

clear cutting with respect to other species?
Mr. CLIFF. Yes, sir; the next speaker is Mr. Charles Wellner, As-

sistant Director of our Intermountain Forest and Range Experiment
Station, who will cover Rocky Mountain species.
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He is the leading authority on Ihe silviculture and management of
northern Rocky mountain forests.

Among his many accomplishments was the development of ihe basic
ecological information and silvicultural practices for regeneration and
culture of cedar-hemlock-white pine forests.

I might add, first, Mr. Chairman, Mr. Weliner was a member of the
task force that made the Forest Service Bitterroot study and report.

Senator METCALF I hope before this hearing is over, Mr. Chairman,
we have some sort of discussion about clear cutting on ponderosa pine.

Senator CHURCH. Evidently Mr. Weliner has a point to make.
Mr. WILLNER. Mr. Chairman and members of the committee, I im

very glad to have this opportunity to appear with Chief Cliff to ex-
plain the scientific basis for silvicultural practices in forests of the
northern Rocky Mountains. As I will omit parts of my statement, I
would like to request that the full statement appear in the printed
record as if read.

Practices for the regeneration and culture of northern Rocky Moun-
tain forests must be varied by cover types and by ecological variations
within these types. Major cover types of this region include ponderosa
pine, interior Douglas-fir, lodgepole pine, western larch, western white
pine, and Engelmann spruce-subalpine fir. It should be noted that
interior Douglas-fir forests are quite different ecologically from west
coast forests of this species.

Fire has had a tremendous influence in shaping the character of
northern Rocky Mountain forests. Most old-growth forests in this
area originated following fires that burned the previous forests. As a
result their overstories tend to be even-aged. Wildfire also maintained
a rich diversity of vegetation that would have been lost if forests had
progressed without interruption toward species simplicity of climax
vegetation. Silvicultural practices can simulate the same results
achieved by fire.

Another important consideration in management of northern Rocky
1'fountain forests is the vast amount of unmerchantable material fre-
quently stored in them. Although old-growth forest usually contain
valuable timber products, they may also contain unmerchantable resi-
1ues that must be handled and disposed of in some way if the intent
is to grow and protect a new stand.

Now I would like to discuss each forest type separately. The pon-
derosa pine type includes both pure ponderosa pine forests 'and those
with ponderosa pine as the major constituent mixed in various corn-
bn tions with Douglas-fir, grand fir, western larch, and lodgepole pine.

The type includes 'a number of ecological situations. In some,
ponderosa pine is the ultimate or climax species, in others, grand fir
is climax, and over most of the type Douglas-fir is climax. Depending
on the stand condition, this cover type offers more options in the
choice of regeneration methods than any other. In pure ponderosa
p'ne. stands, which occur mainly on lower southerly facing slopes 'and
the valley 'bottom fringes of the type, the land manager usually has an
opnortunity to choose methods other than clear cutting.

The. choice, however, is complicated by occurrence of the dwarf
mistltoe disease. Ponderosa pine stands in western Montana are
practicaIlv free of this disease allowing freedom of choice; many
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stands in Idaho and eastern Washington, however, are I adly infected
which often limits the choice to clear cutting in order to control the
disease.

Where ponderosa pine occurs in mixture with Douglas-fir, the choice
of a cutting method is more limited and difficult.

If the Douglas-fir is badly infected with dwarf mistletoe and there
is little, if any, understory ponderosa pine, the most silviculturally
satisfactory method is clear cutting merchantable trees followed by
disposal of remaining trees and site preparation to establish a new
stand by planting.

If the merchantable stand of ponderosa pine and Douglas-fir is
vigorous and relatively free of dwarf mistletoe, a seed tree or a shelter-
wood system may be used.

In some ponderosa pine-Douglas-fir mixtures that are free of dwarf
mistletoe and already contain several age classes, a selection system may
be used; however, this type of cutting will tend to favor Douglas-fir,
in the long run.

Pure Douglas-fir stands offer somewhat less opportunity for choice
of a cutting method than ponderosa pine-Douglas-fir mixtures. Where
Douglas-fir is badly infected with dwarf mistletoe, the only reason-
able recourse is to clear cut if the timber is to be utilized.

If the merchantable stand is vigorous and relatively free of dwarf
mistletoe, a shelterwood or selection system of cutting may be used.

Lodgepole pine is the pioneer tree species on a wide range of sites
in the northern Rocky Mountains. Over a large acreage it will be fol-
lowed gradually by Douglas-fir as the ultimate or climax species, on
other areas grand fir will occupy the site, elsewhere western red cedar
or western hemlock is the climax species, and on other very large
areas subalpine fir is the species that will eventually dominate the site.
Each ecological situation requires special consideration in determin-
ing silvicultural practices.

Research and experience have demonstrated that seed tree, shelter-
wood, and selection systems of cutting are seldom applicable to lodge-
pole pine forests.

Western larch, like lodgepole pine, is very light demanding and has
been maintained over the years in northern Rocky Mountain forests
by wildfire and clear cutting.

Western larch usually occurs in mixture with other species. Depend-
ing on the ecological situation, Douglas-fir, grand fir, western hem-
lock, western red cedar, or subalpine fir is climax and over time would
occupy the site.

Research and experience have shown that western larch can be
maintained by any of the even-aged systems: seed tree, shelterwood,
or clear cutting in patches. Selection systems will convert western
larch stands to other species, which vary depending on the ecological
habitat type. Clear cutting is the best method to cope with the dwarf
mistletoe disease.

Western white pine forests are mixtures of several species ranging
from the very light demanding western larch and lodgepole pine to
the somewhat less light demanding western white pine and Douglas-
fir to the shade tolerant grand fir, western red cedar, western hemlock,
Engelmann spruce, and siThalpine fir. Over the centuries fire has main-
tained western white pine in northern Rocky Mountain forests. As a
result, stands tend to be even aged. Without dislurbances such as by
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fire, stands of this type progress from rich mixtures of many species
toward climax forests of a few species. Grand fir is the climax species
on the dryer sites. Western red cedar and western hemlock are limax
on more moist cooler situations, and subalpine fir on cool moist sites.

All silvicultural systems have been studied in the western white
pine type. Any of the even-aged systems are applicable when the ob-
jective of mangement is to perpetuate species that require light such as
western larch, Douglas-fir, and lodgepole pine. The seed tree, shelter-
wood, and clear cutting methods have all been used successfully to
btain natural regeneration. Clear cutting followed by burning has

often proved to be ihe most satisfactory method on favorable sites to
dispose of residues and prepare cut areas for regeneration. The shelter-
wood system has been used successfully to regenerate species of the type
in stands without great amounts of unmerchantable residues.

When the objective of management is to perpetuate the shade toler-
ant species such as grand fir, western hemlock, and western red cedar,
the selection method either by individual tree or groups offers promise.

Although the present acreage of Englemann spruce and subalpine
fir forests in much less than that of other cover types, much of the
land now covered with lodgepole pine has the potential to grow these
species.

Being more shade tolerant and longer lived, these species eventually
replace lodgepole pine in the main forest cover as the pine is killed by
bark beetles, dwarf mistletoe, or other causes.

The choice of cutting methods is somewhat greater in spruce-fir
forests than in lodgepole pine forests. However, such factors as the
following limit the choice of cutting methods: Prevalence of the
Englemann spruce beetle, damage by spruce budworm, extent of heart
Tot in subalpine fir, lack of windfirmness resulting in excessive wind-
throw when stands are partially cut, frequently large amounts of un-
merchantable material, and difficulties in regenerating these species.

If timber production is an objective of management, there is little
choice but to clear cut, clean up the cut area, and start a new stand in
situations where the spruce bark beetle, damage by spruce by bud-
worm, and appreciable heart rot in subalpine fir are prevalent. W}tere
these problems are not important, a modified selection system is poss-
ible. Use of the seed-tree method is seldom possible because these
species are not windfirm and seed trees are soon blown over by wind.
TJse of shelterwood cuttings is possible under favorable situations, but
the cut to secure seedlings must be light in order to minimize wind
losses.

To summarize, each of the silvicultural systems, including clear
cutting, has a place in the management of the northern Rocky Moun-
tarn forests.

The choice depends on a number of factors, including forest type,
ecological situations, insect and disease conditions, and the stand
structure.

Thank you very much.
Senator CIIUROH. Thank you very much.
Mr. CLIFF. Thank you, Mr. Chairman.
Next Dr. Warren Doolittle, director of our Northeastern Forest

Experiment Station, will explain the silviculture of Appalachian
hardwoods.



822

Dr. Doolittle has done research on southern Appalachian hardwoods,
and was the first to show comparative growth of important trees of
the Appalachian forests on a full range of sites. He has published
articles on the use of even-aged management in Appalachian hardwood
forests.

Dr. Dooijrri. Mr. Chairman and members of the comirnttee, I ap-
preciate the chance to be here to testify. I planned to read most of my
prepared statement, but because of the time factor I will brief some
parts of it.

If possible I would like to have the full statement in the record as if
read.

Senator CHURcH. It will be so ordered.
Mr. DooirrnE. I am going to talk about silvicultural practices in

central Appalachians and by that I mean the area of West Virginia,
southern Pennsylvania, and parts of mountainous areas of Virginia
and Kentucky.

When the Appalachian national forests were established early in
this century, the forests on the purchased areas had suffered from in-
discriminate high grading, removal of only high-value species, and
heavy, repeated burning.

Some of the areas that had been severely burned resembled brush
fields. Other areas, less severely burned, were covered with young stands
of trees, among which were scattered stems of old growth left from
cutting in the virgin forest.

Many of these old stems were culls; others were species that had not
been marketable at the time of the original cutting; and still others
were left because they grew in inaccessible locations.

Early management practices in the Appalachian national forests
were custodial and developmental. Fire protection received highest
priority.

Roadbuiiding was pushed strongly during CCC and WPA days of
the 1930's. A start was made in developing recreational facilities;
these formed the nucleus for the present national forest system of
camping, picnicking, and water sports areas.

Gradually, the demand increased for timber products grown on
the national forests. Several things contributed to this increased
demand for timber.

One, increased utilization of more species due to market changes
and improved wood processing techniques; two, a greatly improved
market for small products, particularly for hardwood pulpwood, and
three, increasing stem size and per acre volumes as the young second-
growth matured.

Until the early 1960's, a partial or selection-cutting system had
been used in harvesting timber. Up to this time, cutting had been
largely for stand improvement because the timber stands were too
young for harvesting.

However, as stands began to mature and timber harvesting began
to take place, strong doubts arose as to the effects of selection cutting
on the regeneration of a new crop of trees.

Dissatisfaction with selection cutting stemmed largely from in-
creasing awareness that this method would not reproduce the high-
value, shade-intolerant hardwoods, such as yellow poplar, black
cherry, and red oak.
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Research studies showed that selection cutting meant that future
forest stands would be composed largely of shade-tolerant maples and
beech.

For the species sugarmaple, tree selection cutting would result in
a stand with 60 percent sugar maple. Clearcutting would leave a stand
of 17 percent sugar maple. For yellow poplar, black cherry, and red
oak under selection cutting, you would have 10 percent of these species,
and undercutting you would have a stand composed of 73 percent of
these species.

Beech, red maple, and other species in this category would make up
30 percent of a stand under selection cutting and 10 percent under
clearcutting.

Clearcutting will result in over seven times as many intolerant trees
as can be obtained under selection cutting. Selection cutting then
would result in the gradual removal from the market of many of our
highly-prized fine hardwoods.

Moreover, the tolerant maples and beech are slower growing, and
beech especially is of lower quality in this area. In addition, the diver-
sity of species and volume of oak and other mast production, so im-
portant for game food, would be reduced under selection cutting.

Clearcutting, on the other hand, results in the reproduction of all
20 or so commercial species in the area, both tolerant and intolerant,
and this gives the forest manager more options in choosing the species
of trees to favor for the final crop.

After the relationship of species regeneration and cutting method
become clear, the decision was made to use even-aged maii agement as
another silvicultural system, in addition to selection cutting.

Then a number of other considerations arose. Foremost among these
was the size of clearcut to be used. Because seed of the intolerant hard-
wood species remains dormant in the duff for some time, and because
advance reproduction of tolerant species is usually present, there is no
need for seed trees nor for seed source in uncut adjacent stands.

This means that to obtain desirable reproduction, a minimum size
of about one-fourth acre is needed for intolerant species.

From less than an acre up, the decision on the size of clearcut to
make depends on consideration other than regeneration, such as stand
condition, cost and return economics, esthetics, effects of wildfire, and
streamfiow.

The most logical approach is to consider each situation independ-
ently, letting all the variables operate freely and letting the size of the
clearcut be determined by this interplay.

This, in essence, was the method used on the national forests, until
recently. But, in using this method, some of the other uses and benefits
of the forest were not given adequate consideration.

In other words, the size, distribution, and location of clearcuts
strongly reflected timber management considerations, and at times
this occurred with a detriment to other forest uses, particularly
esthetics.

Most of the disadvantages of selection cutting as a regeneration
method have already been discussed. Foresters generally associate high-
er logging costs with this system than with clearcutting and even-aged
management.

And without the use of clearcutting, the game manager is denied a
valuable tool for creating browse and edge effects.
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Also, without clearcutting, areas will not be available for rapid
growth of planted seedlings of genetically improved species of red
oak, yellow poplar, and black cherry.

Research showed that very small clearcutting or group selection
cutting areas provide a longer cut-uncut stand interface for the same
area than do large clearcuts; therefore, border trees around small
clearcuts have a greater amount of degrade due to epicormic branching.

For example, 30 1-acre clearcuts have over five times as long a border
as one 30-acre clearcut; this means that more than five times as many
border trees are subject to lumber degrade.

Because of the many factors involved, it is logical that size of clear-
cuts should vary from place to place. Decisions on the choice of clear-
cutting or selection cutting and the proper arrangement and
placement of these areas should be determined locally by a team of
professional experts in the various multiple-use disciplines.

Senator CHURCH. May I ask at that point, is that the present
method?

Mr. Ohm'. Yes; we are moving into this as fast as we can, Senator
Church, in all regions.

Senator CHURCH. I understand in determining the sizes of your
cuts, your practice is to enlarge the cutting of the circle and to process
the raw data by computer and to come to your determinations in a
more and more centrally based fashion; is that true?

Mr. CLIFF. No; that is not an accurate description of what we are
doing. You have described the inventory of timber that has been
mechanized in connection with the processing of data. It has been
based on sample plots and this sort of an inventory does not give us
all of the information that we need to make decisions out on the
ground as to the precise treatment of each area.

We are changing this data collection system to get better onsite
information in our inventory so that we have better overall data.

Senator CHURCH. Then, if you are changing it, it is because of your
feeling that present processes don't give you a sufficient accurate
appraisal of the site, as accurate as a local appraisal of sites?

Mr. CLIFF. That is correct, as far as the inventory is concerned,
but when we lay out timber sales we are attempting to increase
multidisciplinary approaches as soon as we can get the personnel
to do this kind of job. In making decisions as to where we cut the
timber and where shaping and location of size of clearcuts, the multi-
discipline approach is an on-going process right now.

Senator CHURCH. And the extent to which you can give sufficient
weight to local decisions in this highly critical matter depends upon
the resources you have to work with?

Mr. CLIFF. That is correct.
Senator CHURCH. Are those resources presently adequate?
Mr. Luhj. No; they are not.
Senator CHURCH. I will °et into that later because I don't want

to delay the completion of his testimony.
Dr. DooLIrrUs. I might add to the Chief's comments here that the

Appalachian area does have a special committee working on this
very thing you mentioned here, the multiple use disciplines. A special
program is being pushed vigoi ously now by the entire forest service
organization in this region.
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Senator METcALF. Mr. Chairman, I probably should not interfere
here, but how are we doing in replanting of these clearcut areas That
is whether it is Appalachia or Montana.

Mr. CUFF. I think we are making progress, Senator Metcalf, and, as

I stated to Senator Church, the intensity of effort depends on the num-
ber of people we have in the different disciplines. We are short of
people in some of the disciplines and this bears on how we can do a
completely thorough job over all.

This is the direction we are moving in just as fast as we can.
We are using landscape architects on a great ma]ority of our

timber sales projects now to advise sale administrators on the shaping
and location of cutting units. They are used in the same manner in the
layout of principal road systems. We are making good progress, but I
am not satisfied with it yet.

Senator METCALF. I am not satisfied either. It would seem to me
that the former program of leaving just a few seed trees, at least
guaranteeing that we would have a reforestation program, but when
we go in and elearcut and sweep everything aside, and then it is
probably our fault, we don't give you enough money to replant and
transplant, and it seems to me we are not going to be guaranteed the
kind of perpetual reforestation that we desire.

Mr. CL1ii'. I thank you for your concern about this situation.
Senator METCALF. I have always been concerned.
Mr. CLrn'. We appreciate your concern about our financial ability

to do that job that we want to do and I think we know how to do.
The seed tree cutting is an option that we have available to us in
many areas.

In the western Douglas-fir area, for example, we abandoned the
seed tree approach a number of years ago because we lmow we can
get seed fall for a considerable distance from adi oirnng timber and
it is unnecessary to leave the seed trees. The winds can cause severe
blow down in that particular type. But leaving seed trees is an option
we have and I think we should give full consideration to this option
where it can be helpful.

I think Dr. Doolittle was about through with his statement.
Dr DOOLrrrLE We reahze that, as pointed out by the West Virginia

Legislative Cominission, additional research is needed to further
refine the silvicultural options available for multiresource manage-
ment in Appalachian timber types.

I thank you, Mr. Ci airman.
Senator CHUECH. Thank you, Dr. Doolittle.
Mr. CIn'F. The next person, Robert Tarrant from our PacificNorth-

west Forest and Range Experiment Station, will discuss nutrient losses
and erosion. Mr. Tarrant has developed new sampling methods for
forest soil studies and a specialized system of classifying forest soils
in Washington and Oregon.

His research determined relationships between soils and forest
productivity and establishes a scientific basis for forest management
decisions for lodgepole pine and Douglas fir

Mr. TARIiANT. Mr. Chairman and members of the committee I will
discuss research on nutrient losses connected with forest management
practices
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I understand this committee is concerned in part over recent charges
that current forest harvesting practices in the United States are lead-
ing to grave and irreparable forest soil depletion.

I would like to review for you the status of research on nutrient
cycling underway in this country, and I will offer briefly several of
my observations on the way I think we need to go in this research, as
you mentioned earlier.

I will read most of this statement, but because of the shortness of
time, I will brief portions and would like to request that the full paper
appear in the record.

Senator CHuRCH. Very well.
Mr. TARRANT. Thank you, sir.
My observations on this matter are based on 25 years of research on

forest soil productivity. My viewpoint is that a fundamental job of the
forest manager is to maintain, and where possible, improve produc-
tivity of the soil which is, of course, the basic resource.

What do we know about nutrient loss after forest vegetation is
removed?

Information, on nutrient release after various forest treatments is
available from 10 experimental areas in the United States, three in the
East and seven in the West. Each study is essentially a case history,
so resulting data are applicable only to the particular environmental
conditions under which the study was conducted.

Study areas range from undisturbed, 450-year-old forests to treat-
ments which have included a complete felling of all woody vegetation
which was left in place and kept free of all regrowth for the following
3 years.

Only one of the 10 studies includes a comparison of nutrient losses
under different intensities of tree harvesting.

The scientists who conducted these studies are from several univer-
sities, the Federal Water Quality Administration, now the Environ-
mental Protection Administration, and the Research Branch of the
U.S. Forest Service.

A documented summary of these 10 studies has been furnished to this
committee.

From these studies, it appears that at least for a short period removal
of vegetation from a forest soil by any means results in greater nutrient
losses from the ecosystem than if the forest had been left undisturbed.

The loss is generally small in comparison to the total nutrient supply
available from all sources at that site. The rate of loss declines 1 or 2
years after treatment. In considering nutrient loss, it must be under-
stood that even with undisturbed forest cover some nutrients constantly
leave the site in streamwater.

At the Hubbard Brook Experimental Forest in New Hampshire,
all trees and other woody vegetation were felled and left in place in a
study aimed at maximizing water yields.

The area was treated with herbicides for three successive summers
to insure major vegetation was not present.

During the first year after treatment, losses of six ions ranged from
two to 53 times greater on the deforested, devegetated watershed than
on a nearby undisturbed area.

Two years after the use of herbicides was stopped, losses of nitrate
had decreased sixfold to about the same level as in several other cut-
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over forest areas nearby with similar vegetation development. The
extreme treatment applied in this study provides us with informa-
tion on the highest nutrient losses that might be expected if vegetative
regrowth is denied for several years.

At the Coweeta Hydrologic Laboratory in North Carolina, a hard-
wood stand was clearcut and left on the ground, as in the Hubbard
Brook study.

At Coweeta, however, herbicides were not used to prevent regrowth
of vegetation. Seven years after the cutting, there was a net increase
in calcium input to the forest system. Small losses in magnesium,
potassium, and sodium were less than losses of those ions from a
nearby, undisturbed, mature hardwood forest.

In Oregon, a study of nutrient loss after timber harvest and slash
burning indicated that nitrogen loss from these activities averaged
4. pounds per acre, compared with 0.16 pound per acre in a nearby
undisturbed watershed.

Three years after logging, loss of ammonium-nitrogen and potas-
sium was about at levels fomid in the undisturbed watershed.

Loss of calcium and magnesium had declined from the maximum
reached the second year after logging. The maximum nitrate content
was less than 3 parts per million. Federal standards for drinking
water quality allow up to 45 p.p.m.

Also in Oregon, a study was made by the Federal Water Quality
Administration after roadbuilding and tree harvesting. The investiga-
tor concluded in a progress report:

Both the concentration and load values then suggest that roadbuilding and
tree harvesting on these small Alsea River watersheds may have enriched the
streams slightly, but probably only temporarily, by causing small to moderate
Increases In the plant nutrients, potassium, total phosphate, and nitrate.

Senator CHURCH. Are these Oregon cases clearcutting cases?
Mr.TARRANT. Yes, sir; they are.
In western Washington, scientists of the University of Washington

have studied nutrient movement through a forest soil influenced by
tree removal and fertilizer addition.

They concluded:
The forest soil considered in this study is not subject to leaching losses in

spite of its high porosity and low exchange capacity. Only small amounts of nitro-
gen, phosphorus, potassium, and cnlcium were removed beyond the effective root-
ing depth during the 10-month period * * * (after treatment). * * * movteg
the forOst vegetation increased the forest floor decomposition as assessed by the
elemental release. However, little of this additional release was lost from the
soil profile * * *

Generalizations are difficult because wide variations in nutrient loss
are already evident in relation to forest management practice, soil, and
region. Highly leached podzolized soils, typical of the Northeastern
United States, appear more susceptible to nutrient losses following
timber cutting than soils in the Southeast and West.

Extremely thin soils on steep topography also seems especially vul-
nerable to nutrient depletion following clear cutting or burning.

In such situations, any practice that accelerates soil erosion should
be of particular concern since poor sites are already low in total stored
nutrients.

What is the status of research in the United States on nutrient cy-
cling and loss after forest vegetation removal?
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The question at hand is not being ignored. About 35 individual
studies of nutrient cycling in forest ecosystems are underway in 18
States.

Most of this research is being done in the West and has been carried.
on in some cases for as long as 10 years. Participating in this research
are a number of universities, the Forest Service, Agricultural Research
Service, Atomic Energy Commission, and the Tennessee Valley Au-
thority. In most cases, two or more of these organizations are cooperat-
ing in studies.

Perhaps of most interest is the major, multidisciplinary research
attack on this very question being conducted under the U.S. inter-
national biological program. Scientists from Fedethl, State, and pri.
vate research organizations are cooperating under the IBP program
in integrated studies aimed at determining how undisturbed forest
ecosystems function and how they might react under various manage-
ment operations.

The IBP program represents a concerted research attack on forestry
problems and provides a good test of howto organize the type of inter-
disciplinary, interinstitutional research required to solve major bio-
logical problems of today.

What additional research is needed to provide the new information
necessary to insure forest soil productivity is maintained or improvd.

I believe that the research effort underway is insufficient to provide
adequate understanding of the forest soil-water-vegetation systeni
which covers about one-third of this Nation's land surface.

Perhaps less than 50 scientists are involved in nutrient cycling re-
search in the entire United States. That is a horseback estimate. Iii
most cases, their programs are not supported in a manner commen-
surate with the importance of the problem. I think this committee's
concerns seem to substantiate that this opinion is not entirely based on
self -serving considerations.

I believe we need to assign highest priority to research leading to a
better understanding of how forest ecosystems function. This research
must be approached in a total systems context, the complex of soiI
water, vegetation, and animals which includes you and me, must be
viewed as a whole.

An integrated, interdisciplinary effort by soil scientists, hydrol-
ogists, geomorphologists, plant physiologists, microbiologists, mete-
orologists, et cetera, is essential.

The basic program objectives should be to determine first how the
system functions and then, how the system will react under various
management alternatives.

Management of soil, the basic resource, is no less important on
forested lands than on those lands which produce the other crops
which support this country's people.

I referred to the documented seed studies about nutrient loss in
connection with forest management operations

A summary of these studies has been prepared by the Forest Service
and we would like to m'ke this available to you and would like to asic
that the paper be placed in the record at this point

Senator CHuRCH. Very well, that paper will be included in the
record.

(The study referred to is in the appendix)
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Senator CHURCH. Now I am very much interested, Mr. Tarrant, in
your recommendation for increasing the research work being done on
this whole question of loss of nutrient and adequate management of
the soil.

I do think that is a most critical question that has been uncovered
in tie course of these hearings. Could we have recommendations from
the Forest Service, with regard to how, in your judgment, such a
study might be mounted and what additional resources, financial re-
sources you will require and what agency of the Govermnent, urn-
versities, and other scientific research resources could be marshaled in
the attack

We would like to have a look at any recommendations that you
would make. I would think you have as great an interest in this as we
do and to see to it that forests are managed in such a way to be sure
their patterns will be regenerated in the future.

I think, if we are going to get any questions that we might interrupt
at this point, having heard from your panel, and ask some questions
so that the other members of the committee can be accommodated
before the end of the morning and then go back to the completion of
your testimony afterwards if you don't mind.

Mr. CTATF. Thank you, Mr. Chairman.
We will be glad to do that.
Senator CHURCH. I have a few that I would like to start out with.
Earlier in your testimony you mentioned that there is a pressure on

the forests to supply additional quantities of lumber in a volume that
would assure reasonable prices in order to meet our housing needs.

I don't think any of us would quarrel that is an economic objective
that is highly to be desired.

But no matter what the need may be for lumber, isn't it true that
you must manage the national forests in such a way as not to exceed
the allowable cut?

Mr. CLIFF. Yes, sir; we feel very strongly about this and it is a
matter of liw that the national forests will be managed in a way con-
sistent with this principle. This means we keep within allowable cuts
:as determined by systematic analysis and proper scientific methods.

Senator CHURCH. And that consideration comes first, does it not?
Mr. CIaFF. Yes, sir. That and the proper balancing of the uses of

the forests so that we comply with the principles of multiple-use
management.

Senator CHURCH. It has been stated in the course of these hearings
that the Forest Service has been ordered by the administration to
increase its cut 60 percent over the next 7 years, and is that true?

Mr. CLIFF. No, sir; that is not true.
Senator CHURCH. Have you been ordered to increase your cut by

anyone?
Mr. CLIrr. No.
Senator CHURCH. Have you been ordered to increase your cut?
Mr. Crirr. We have not been ordered to increase the cut and there

1as been a lot of misunderstanding about this.
The misunderstanding arises, and I do cover this in my prepared

testimony later, as a result of the President's statement when he
released the report of the task force on lumber and plywood last
June 19.
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In his release, he asked the Secretary of Agriculture to explore
means of increasing the cut within the context of proper management
under sustained yield and multiple use and within environmental
constraints.

He gave no definite instructions to increase the cut by any amount.
He also instructed the Secretary of Agriculture to develop a program
for getting increased production on State and private forest lands in
this Nation, and to step up research work necessary to support these
programs.

The 60-percent figure that has been talked about came from the task
force report which indicated a belief that production on the national
forests could be increased by 60 percent in a 10-year period, provided
that proper measures were taken to increase growth.

Our position on this is that it is feasible to increase the production
on national forests, only if we are willing and able to make the neces-
sary investments to reforest the unforested part of the national forests
promptly, and to do the necessary cultural work to increase the growth.

Senator CHURCH. Let me ask you at this point, in the light of your
explanation, are you presently increasing the cuts

Mr. CLIFF. No, sir, Our budget for fiscal year 1972 provides increased
funding for timber sales, but the instructions and our commitment is
to make sales only at the level of sales in fiscal year 1971.

The increased funding will be used to improve the quality of the
work that we do in preparing and supervising timber sales and not for
increasing the cut.

This is the basis of the increased funding.
We got an increase last year for timber sales, about 12 percent, and

the cut was not increased last year. Yet, that increase was used in an
effort to increase the quality of the job that we are doing on the
ground and in planning, laying out, and supervising the timber sale
offering activities.

Senator CHURCH. Has the cut been increased in recent years, apart
from what you testified to as to last year and this year

Mr. CLIFF. No. The actual cut fluctuates from year to year, depend-
ing on a number of factors, but the allowable cut and the amount of
timber sold has not been increased. The amount of timber sold has been
within the present allowable cut.

As a matter of fact, it has been under the allowable cut.
Senator CHURCH. We have had testimony with respect to certain

forests there.
Mr. CLIFF. I will be glad to supply for the record year by year what

the sales have been and what the cut has been.
Senator CHURCH. Yes; do that.
(The information referred to follows:)
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TIMBER SALES AND HARVEST

Actual cutMillion board feet Actual salesMillion board feet

Other convertible I Other convertible I

1950 3, 501. 9 3, 434. 1
1951_ 4,688.3 4,913.0
1952 4, 418. 5 12, 975. 3
1953 5, 160.4 4, 801. 3
1954 5, 365. 1 5, 367. 7
1955 6, 328.2 9, 626. 7
1956 6, 907. 0 6, 837. 3
1957 6, 978.2 6, 533. 4
1958 6,420.7 13,292.6
1959. 8, 340. 5 7, 422. 3 918.2 9, 359. 0 8, 594. 1 764. 9
1960 9, 366.9 8, 372.9 994. 0 12, 167.2 8,237.9 3,929. 3
1961 8, 380. 7 7, 295. 5 1, 085. 2 8, 856. 9 8, 102. 3 754.6
1962 9, 032.2 7, 978. 8 1, 053.4 10, 325.9 9, 521. 8 804. 1
1963 10, 026.2 8, 859. 8 1, 166. 4 12, 175. 3 10, 734. 6 1, 440. 7
1964 10,954.2 9,800.6 1,147.6 11,681.5 10,799.3 082.2
1965 11,244.0 210,045.1 21,198.9 11,510.7 10,453.9 1,056.8
1966 12,138.4 10,901.6 1,236.8 11,383.0 10,381.8 1,001.2
1967 10,850.9 9, 668.0 1,182.9 11,654.6 10,507.8 1,146.6
1968 12,128.2 10,807.6 1,320.6 11,651.6 10,681.2 970.4
1969 11,783.5 10,392.8 1,390.7 18, 030.9 17,650.7 1,280.2
1970 11,526.7 9,818.0 1,708.7 13,382.0 11,666.8 1,715.2

I Other Convertible Products" converted to board feet by factor of 2 cords per millisn board feet.
2 Will set agree with figures in Timber Sale Accomplishment Report since convertible products is regions 1, 6, and 10

ore included in sawtimber.
i Includes Alaska sale, 8,750,000,000 board feet.

Mr. CLIFF. It fluctuates. As you know, we put timber under contract
and we have a little over 2 years of timber under contract. The pur
chasers have the option of removing timber under contract as fast as
they desire.

So during a good market year they may have cut more than the
average and during a slow market as this past year has been, they
cut less than the average.

We govern the rate of cut over a 10-year period so that we keep
within the allowable cut for a decade and we do not allow it to go
over that allowable cut.

Actually, there is a backlog of unused allowable cut on the national
forests as a whole right now. We have not cut up to the full allowable
cut.

Senator CHURCH. I think that data should be included in the record.
Mr. CLIFF. We will be glad to supply this information on a year-

by-year basis.
Senator CHURCH. Fine.
(The information referred to follows:)

ALLOWABLE HARVEST BACKLOG

Allewa bin Cut backlogmillion bsard feet (lecal scale)

Other convertible
Fiscal year Tntal Sawtimber products

1964 210,189.7 6,866.6 3,323.1
1965 11, 835. 4 7, 631. 4 4, 204. 0
1966 11,212.4 5,963.2 5,249.2
1967 14, 820. 8 7, 483. 7 6, 537. 1
1968 15,054.7 8,041.7 7,013.0
1969 16,851.4 8,957.2 7,894.2
1970 18, 348.1 16,029.2 8,318.9

I Other cnvertihle preducts csnver°.ed to hoard feet hy factor of 2 cords per MBF.
2 Calendar year basis.

Fiscal year Total Sawtimber Products Total Sawtimber Products
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Senator Cnuiicn. Now, it has been pointed out by a number of
witnesses and I think verified by the Forest Service that the Forest
Service is 5 million acres behind in reforestation and 13 million acres

behind in thinning and other forestry improvement techniques result-
ing in a $900 million backlog in work.

Is this an accurate statement of the situation?
Mr. CtilF. Yes, this is true. I cover this in my testimony but I will

be gad to elaborate.
A little less than million acres of nonstocked or poorly stocked

lands in the national forests needs to be reforested. Most of this re-
forestation need is not the result of recent cuttings. It is the result of

fires, from insect and disease destruction, from storms, and much of it
here in the East is on lands that were purchased in poor condition and
have not been reforested yet.

There is a little bit that results to some degree from cutting, but,
generally, we are taking measures and following them up vigorously
to regenerate the stands as they areout.

Senator CHURCH. Does clearcutting contribute to this implanted

problem or backlog?
Mr. CLIr'. Very little, Senator. There are places where we have

failed to get regeneration after clearcutting but in the great majonty
of cases we are getting regeneration. WThen we fail to get it, we try
again.

Senator CHURCH. In those cases where you failed to get natural re-
generation due to clearcutting, then in those cases it contributes to the

backlog?
Mr. CLIFF. As a matter of fact, Mr. Chairman, more and more we

are going to seeding and planting to assure regeneration following the

ci earcutting.
Senator CHURCH. You are going more and more to seeding and

planting to assure regeneration?
Mr. Oti'. Yes.
Senator CHURCH. In other words, if you cut in a strip or make a

natural selective cut, so-called selective cut, in those cases you do de-
pend on natural regeneration, do you not?

Mr. CLIFF. Yes.
Senator CHURCH. But you say more and more you are going to re-

planting in clearoutting cases?
Mr. CIIFT. Yes, sir.
Senator CHURCH. Is that because you have found that you cannot

depend upon natural regeneration?
Mr. CLIFF. Natural regeneration is not a sure thing and in some

forest types the incidence of seed production years is rather uncertain.
If we get a good seed year and get natural regeneration, we will

not rep] ant.
But in every case we are prepared to restock artificially, if we fail

to get the desired natural seed fall. The idea is to get prompt regenera-
tion and not lose the site to growth of brush or competing vegetation,
and to get the land back into production just as quickly as possible.

Senator CiruECH. But the point I was trying to make here is if, say
you are going more and more to replanting whether done by hand or
machine, where clearcutting is involved, then doesn't it logically fol-
low you're doing it more and more because natural regeneration was
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not found to be adequate Otherwise, why are you doing it? It is quite
expensive.

Mr. Ciar. Generally, if you wait long enough, you get adequate
natural regeneration. But very often it takes a number of years, it is
uncertain, and in the meantime you are losing the use of the land for
new tree growth and it may be sacrificed to other vegetation for a
period of time.

So in the interest of getting prompt regeneration and avoiding other
problems, we are artificially regenerating our cuts.

Another factor, as pointed out by my colleagues, is that we are get-
ting genetically improved stock. We want to introduce these into these
stands as fast as we can to take advantage of the better trees that are
being produced.

A good example is western white pine. We are developing genetically,
or by biogenetic means, a white pine that is resistant to blister rust,
and we want to introduce it into the stands as fast as we can.

Senator CHURCH. That, of course, is much to be desired to the extent
you can do that. But in this matter of artificially replanting clearcut
areas, I would like to look into the economics of it for a moment be-
cause the Bolle report on clearcutting in the Bitterroot Natural Forests
mentions that the clearcutting and regeneration planting done on the
deep slopes of the Bitterroot cannot be justified economically.

The costs of clearing the cut area and machine-planting of seedlings
far exceeded the potential dollar return that can be obtained when the
next crop is harvested.

Regeneration costs would have to be $1.43 an acreI am referring
to the Belle reportand according to the Bolle report regeneration
costs would have to be $1.43 per acre or less in order to return 5
percent on the dollar invested.

It would have to be one-half cent or less to return 6 percent on the
'dollar invested.

The point I am making is that it is not more economic to clearcut
unless the cost of regeneration is $1.43 or less per acre. According to
the Forest Service report on the Bitterroot, the average cost of ma-
chine planting in Bitterroot in 169 was not $1.43 or less per acre
but $19.60 per acre, or with hand planting was $32.55 per acre, ex-
cluding site preparation cost.

Now I don't know how accurate these are and I just read them to
you because they are startling and I think the point should be pur-
sued.

If these figures are accurate, it would suggest there is an enormous
subsidy having no relationship at all to the potential market value
of the trees that will ultimately be harvested after they have been
planted in this way.

What can you tell us about that?
Mr. CLIF'r. Senator Church, that is one way of interpreting the

Bolle report. I might say that this economic analysis has been sub-
ject of a great deal of discussion among forest economists and they
don't all agree on one approach. Another way of stating it, though,
is that taking the figures that Dr. Bolle and his colleagues used, what
we are doing now would pay a return of 11/2 percent at a compounded
Tate.

6O-20-71-pt. 3-8
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Of course, I think there are ways of reducing the costs of regenera-
tion. We agree that we should concentrate our efforts in intensive
management on the more productive sites. We have many such sites in
the national forest.

Senator CHURCH. Do I understand you to say that, based upon the
present cost in the Bitterroot Forest on this sort of artificial replant-
ing, that you would anticipate 1i/2 percent return to the Government
when the crop is harvested?

Mr. CLIFF'. Yes, using figures that Dr. Bolle and his colleagues used
There are sites on the Bitterroot that I am sure would pay at a much
higher rate of return.

Senator CHURCH. Your answer is, "yes." You would anticipate a
return of 11/2 percent.

Senator METCALF. Mr. Chairman, using those figures, are they ac-
curate?

Mr. CLIFF. I can't say. I assume they. are. I don't have any reason
to question them.

Senator Cnuncn. If they are, it means that, under present manage-
ment practices, the Bitterroot Forest is being managed is such a way
that the Government is going to suffer a considerable loss because
we are now paying 4 and 5 percent for our borrowed money.

Mr. CTaFF. These figures are averages.
Senator Cnuiicu. So we would be managing and selling the timber

at a very substantial loss of money, would we not?
Mr. CLIFF. The figures you are drawing from are just averages. I

am sure if you look at different sites you get different results.
As I say, I agree that we should concentrate our intensive manage-

ment efforts first on the sites that will pay the greatest dividends.
I might also add, though, that if this country is going to have all of

the resources that it needs in the future, it might have to subsidize the
production of timber on both Federal and private lands.

This is another decision that is not within my responsibility to make,
but there is an important policy question as to what we are going to do
about trying to meet our timber needs in the future.

I have another philosophy on this question, too. If we cut timber
there, we have a duty to regenerate the Cutover areas and there is cer-
tainly a responsibility to restore and get reproduction and new growth.

Senator CHURCH. I won't quarrel with that at all. What bothers me
is when we first hear testimony that it is far more efficient to go in and
clearcut. I am not talking about the silviculture aspects but economics
now. That is one aspect we are obliged to consider.

We have been told in testimony it is much cheaper to go in and clear-
cut and by that, I take it, it is meant that it is less costly to the lumber
companies to take the timber in this way.

That no doubt contributes to a lesser price in the marketplace. All
of that is understandable but it is only part of the picture of the cost.
If it is true that it then cost the Government such amounts as I just read
into the record as contained in the Bolle report, $19.60, an acre to re-
plant by machine and $32.55 per acre to replant by hand, and if these
figures indicate that the Government can expect no more than an aver-
age of 11/2 percent return when it harvests the timber after replanting
it at such cost, it simply does not follow it is cheaper and more efficient
to clearcut.
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I mean that we are oniy being shown part of the picture we are not
being shown the cost to the Government of regenerating the forests
when that particular timber cutting method is used.

You have already testified that you are turning more and more to
artificial replanting in clearcutting cases?

Mr. CLn'r. Yes, Senator, if I might interrupt, there are many, many
sites that will pay a good rate of return on management and there are
some on the Bitterroot that will pay a good rate of return. I think thnt
if we try to generalize on these costs, on average costs, and because :ii
am not an economist I can't argue these things expertly, there are
many cases where management will pay. I agree that these cases are
where we need to concentrate our efforts.

Senator METCALF. I think the moving significant thing is this indi-
cation that many of our national forests should ever be harvested at all
such as some of the areas of the Bitterroot, which takes subsidies that
we are giving to replant and restore and reforest is much more than
we are beginning to get from harvesting that marginal sort of forest.

These forests are tremendously important for watersheds, as you
suggested, for game, for recreation, all of these things are so important
that it looks to me as if you should reevnluate and look to your
forest resources and say, "Well, some of these should not even be
harvested at all and some of them are very important for the produc-
tion of timber and lumber, and so forth."

Mr. CLI'r. I agree with you, Senator Metcalf.
As a matter of fact there are large areas in the national forests that

have been identified as areas where other values are more important
than timber and they have been withdrawn from our allowable cut
calculations. During the past several years we engaged in a research
project to determine the criteria for stratifying national forest lands
as to resource capability. We are doing this with the idea of revising
the management planning process to identify and eliminate from our
management planning program for timber those kinds of areas that
should, because of fragile soil or other important resource items, not
be considered as part of the timber resource base.

This is an ongoing project now. By doing this we will identify those
areas which have the greatest potential and which can be managed for
timber and other resources.

I might also say that we do not protect and manage trees only for
timber production. Forest management is necessary if we are going
to have good wildlife habitats and if we are going to maintain scenery
and recreation values. Healthy forest stands need some culture and
care.

If we choose to use the economic analysis approach for many of the
things that we do now like protecting the wilderness from fire, or
protecting forests for other purposes, you would have a hard time
showing a positive return to the Federal Treasury on a compound
interest basis.

Senator CHUE0H. Yes. But my only point is I think we ought to
know the extent to which public subsidy is involved in order to
sustain the clear-cutting practices. That has to be weighted when one
determines the so-called lesser cost and greater efficiency because we
have to see both sides of the coin.
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We are shown one side of the coin that is flashed at us all the time
and the other side seldom is turned over and we have to see both sides
m order to know the value of the coin.

Mr. CLIFF. I can't argue against that, Senator. In fact I agree that
we should evaluate all resources, all the costs, and all of the benefits.
There are some benefits other than timber production that result from
inanaging timber stands.

I think if we subject all of our activities to these kinds of analyses,
then we will have another basis for making decisions, it may well be
in the public interest to subsidize water protection and wilderness
protection and some of the other things that we do now.

Senator Cl-mucH. Yes. The important thing is to get a full under-
standing of what costs are envisioned and then we can make policy
decisions accordingly.

Now we nee.d to have an understanding of the true cost. It is some-
times difficult to get that perspective and in that connection I want to
ask you this question: When you determine your allowable cut, the
purpose of which is to perpetuate the forest, is that determination
made upon the assumption that a sufficient replanting will occur to
regenerate the forests that are cut within the cycle?

In other words, is it based upon an assumption you will do a proper
job in regenerating the forests, that there will be adequate funds for
that purpose?

Mr. irr. Yes. It is based on the assumption we will regenerate
the forests. We do allow in our planning a regeneration period which
is taken into account in determination of the total rotation period.

Senator CHURCH. Let's consider this then. The Forest Service itself
has pointed out to this committee that in the 8 years ending the 1970,
Congress appropriated 90 percent of the funds requested for timber
sale management but only 40 percent of the funds requested for timber
growing.

Now you have heard testimony indicating how far behind you are in
regard to reforestation. Congress has failed to supply more than 40
percent of the money you requested.

Have you taken these factors into consideration to effect or to
recalculate your sustained yield or allowable cut?

Mr. CLIFF. Yes, sir; we do. The exact figures, if you will allow me
to give them to you?

Senator CHTJIICH. Please do.
Mr. CLIrF. During the life of this 10-year program, through fiscal

1970, the money allowed for administration of timber sales is 95.5
percent of what the 10-year program projected.

The amount of funds for reforestation and timber stand improve-
ment is 39 percent of projected needs.

Now, I think you need to understand when we make timber sales
we have authority under the Knudson-Vandenberg Act to require de-
posit of funds from timber purchases to reforest the land and to do
the necessary timber stand improvement following regeneration.

We are taking these deposits on all of our timber sales. So there is-
not a significant problem in getting money to regenerate the current
sales. We have a source of funds to regenerate current sales.

Reforestation and timber stand improvement funds are used, in
part, to reduce the backlog of reforestation work that I described
earlier.
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So there are two different problem. We don't include in our allow-
able cut calculations the areas that need reforestation until such time
as they are reforested and we start growing trees. We don't include
the potential growth on the stands that need regeneration, unless we
can do the measures that are necessary to get the full growth potentiaL

We make allowances on each of our management planning areas
according to Ihe conditions on that area.

If we fail to get regeneration we don't count it. We make a discount
for it. I think our planning processes are proper in this regard.

I don't believe we are overestimating the potential from this stand-
point but I agree we have included in some of our plans some areas
that probably should not be included because of the type of soil, the
steepness of terrain, or other factors we consider in the management
planning process.

We have not been discriminating enough in excluding the fragile
soil areas. We are taking steps aggressively to do this now.

Senator CHURCH. However, in the last few years you have continued
to increase the estimate of purchasable timber, have you not, in the
national forests?

Mr. CLIFF. As we get stands regenerated, and the young stands grow
faster than the old ones, we take that into account in determining
allowable cuts.

We have not increased the allowable cuts ona nationwide basis in
the last 5 orG years.

We periodically reanalyze each one of our management plaiming
units. We call them working circles. We make new calculations on a
10-year basis and take into account all of the changes that occurred in
those areas during that interval.

If we lost areas because withdrawals or forest fires or because we
decided they should not be included in the timber management plan-
fling base, we make reductions to account for this.

If we have regenerated stands and they are growing rapidly, we
make allowances to account for that.

Senator CHURCH. Let me ask you about these particular figures and
tell me if they are accurate.

Between 1950 and 1969, that is roughly a 20-year period, there has
been no significant increase in size of the national forest. There are
about 186 billion acres in the inventory.

There has been no appreciable change. It has remained relatively
stable. But the annual cut from the national forests increased from 5.6
billion feet in 1950 to over 14 billion feet in 1969. Is that an actual fig-
urethat would indicate approximately 300 percent increase?

Mr. Ci.IFF. In 196, the cut was 11,783 million board feet. There has
been an increase in the cut on the national forests over that 20-year
period.

(Subsequent to the hearing, the following material by the Forest
Service was received:)

HISTORY OF ALloWABLE CUT

In further response to the questions raised we are enclosing, as Table 1, and
Figure 1, a tabulation and graph summarizing statistics on annual cuts.

The area qualifying as commercial forest land has increased about 18 million
acres or 23 percent since 1945. This is because additional areas became merchant-
able and operable as increasing demand and technological improvements have
occurred over the years. The annual harvest increased from 3.5 billion board feet



in fiscal year 1950 to 11.8 in 1969 or about 237 percent. The sustained-yield allow-
able harvest increased from 6.0 billion board feet to 13.5 during the same period,
or about 125 percent. However, it is evident that the allowable harvest has been
very near 13 billion board feet since 1962.

The enclosed Figure 1 also shows the trend in allowable harvest per acre. This
is in part an indicator of productivity that has been earned through improved
silviculture and utilization technology.

COMMERCIAL FOREST LAND ACRES,
ANNUAL CUT AND PRODUCTIVITY
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TABLE 1.-NATIONAL FOREST ACRES, ANNUAL CUT AND PRODUCTIVITY

Allowable cut 1

Productivity, Convertible Commercial
allowable, products, Actual cut2 forest land Total national

Fiscal cut/acre/year Total million Million board thousand million board acres forest acres
year board feet board feet feet sawtimber cords test (thousands) (thousands)

1945
1946 378,816,0 177,641.9
1947
1948
1949 4 5, 600. 0
1950 72. 7 a 6, 000. 0 3, 501. 9 082, 530.4 179, 685. 3
1951 4 6, 000. 0 4, 688. 3
1952 4 6, 600. 0 4, 418. 5
1953 81.4 4 6, 900. 0 5, 160.4 84, 759. 0 180, 386. 9
1954 4 7, 200. 0 5,365. 1
1955 4 8, 600. 0 6, 328.2
1956 a 8, 857. 7 6, 907. 0
1957 4 9, 851. 0 6, 978. 2
1958 10, 231. 5 8, 924. 1 2, 614. 8 6,420. 7
1959 10, 593. 0 9, 209. 7 2, 760. 6 8, 340. 5
1960 10, 965. 0 9, 528. 1 2, 873. 8 9, 366. 9
1961 11,232.0 9,655.3 3, 154.0 8,380.7
1962 13,011.5 10,477.0 5,069.0 9,032.2
1963 140.7 13,616.0 11, 100.1 5,031.8 10,026.2 96,804.0 181,974.9
1964 12,751.0 11,008.6 3,304.8 10,954.2
1965 12,724.8 11,093.9 3,261.9 11,244.0

1966 12,992.9 11,292.4 3,401. 1 12, 138.4
1967 13,059.6 11,330.7 3,457.9 10,850.9
1968 134.0 12,979.7 11,428. 1 3, 103.2 12, 128.2 96,870.6 182,615.6
1969 13, 552. 3 11,465.9 4, 172. 8 11, 783. 5
1970 13,537.9 11,545. 1 3,985.6 11,526.7 182. 571.1

1 Allowable cot as of January 1 at midflscal year, hcal scale.
Actual cut inculdes convertible forest products, local scales

a Includes an estimated 5,000,030 acres in Alaska not includad in forest survey cwpilatiuns in 1945.
4 Convertible forest products included With sawtimber in statistical reports until fiscal year 5958.
3 Estimate, straightline proportion 1945-53 basis.
Convertible products converted to board feet by factor of 0.5

Mr. CLIFF. I think the figure you cited is correct. The reason for that
is that 20 years ago the forests were being utilized at a point way below
their sustained yield capacity.

Many areas are remote and inaccessible and not opened up. It has
only been within the last 30 years that timber harvesting has moved
into some of these areas. There has been a gradual increase, but during
all of this period the cut has been within sustained yield limits.

Senator CHURCH. But is it true that you kept increasing your mven-
tory figure for merchantable timberland In 1945 the inventory showed
73 million acres of commercial forest land within the national for-
ests; the second inventory showed 81 million acres in the same area and
third showed 91.5 million acres in the same area.

Mr. CLIFF. Yes, sir, this represents a difference in merchantability
and operability of timber on the ground. Earlier we left out some lands
in the planning process because the type of timber was not merchant-
able or operable.

Senator CHURCH. You have an 18-million-acre increase between
1945 and the present. I am not in a position to say whether that was
justified, that each inventory should have been increased by that
amount, but in the light of your earlier testimony that there have been
areas in the forests cut where the soil was fragile and the slopes too
steep and where the cuts were mistaken, as you have said and you say
that this is being reassessed and these mistakes are being corrected. It
seems to me that the whole direction has been to enlarge the acreage
that is designated as merchantable timber in order to accommodate the
cuts which have gone up so strikingly in this 10-year period.
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Mr. CLIFF. Well, Senator Church, I want to assure you that areas of
fragile soils and other areas that should not be included in the allow-
able cut base represent a small proportion of the total. These lands
are in the lower part of the productivity range. In other words, they
include the least productive land when you consider the whole timber
resource base.

Elimination of these lands from the harvesting base will have im-
pact on total allowable cuts, but not as much as might be imagined.

On the other hand, these decreases can be offset by more intensive
management on the better sites, where there are good opportunities for
increasing timber growth.

A reason for the expansion of the acreage included in our planning
base is that there has been a change in economic situation and changes
in transportation systems. Some areas, at one time, were considered
completely out of reach. As they became reachable they were added
to the planning process.

I think there is a perfectly logical explanation for this. I am sure
that most of it can be defended. I am sure, however, that over time
we may have included some areas we should not have included.

Senator CHURCH. Senator Metcalf.
Senator METCALF. Mr. Chairman, with all due deference to Mr.

Cliff, I want to add the fact that research on the useof wood and wood
products and so forth has developed an additional market for the
trees that are in the lodgepole pine.

When I was growing up in Montana that was a weed tree and today,
as a result of our activities and research, and so forth, that is a major
part of a most important forest industry so when we add the lodgepole
pine, for example, to all of the other of our resources, and 20 years ago
we didn't think lodgepole pine was much except to burn for wood but
now we use it because of tremendous research and I want to congratu-
late you for that sort of development.

Mr. CLIFF. I thank you, Senator Metcalf for bringing this out be-
cause it is one of the factors that was used in our planning and helps
explain the increase in the timberland base.

At one time we didn't include much of the lodgepole type at all in
our calculations.

Senator METCALF. You didn't consider?
Mr. CLIFF. Lodgepole pine was not considered a valuable species

and was not used except in certain localities.
However, when it became marketable and could be used it was added.
Senator CHURCH. Senator Bellmon; I am sorry we didn't get to

you sooner.
Senator BELLMON. Thank you, Mr. Chairman.
I think we will come back this afternoon so if it is agreeable I will

present my questions to Mr. Cliff in writing and he can respond for the
record.

Mr. CLIFF. We will be glad to do it, Senator Beilmon.
Senator BELLMON. Thank you.
senator CHURCH. Now, I would like to get over to another aspect

of the testimony which we have heard earlier, but I want you to
respond and I know you are prepared to respond and I want to hear
what you have to say. It has to do with charges that the Forest Service
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has greatly oversold certain forests and has been guilty of gross over-
estimation of timber supply.

I would like to simply read from our record some of those charges
and then ask if you would reply to them.

We had testimony from Mr. Anderson of the Sierra Club, who was
formerly forest manager for Union Pacific; I think it was in his testi-
mony.

He pointed out a number of cases in which the Forest Service and
Bureau of Land Management are charged with grossly overestimaling
amount of timber in a timber sale working cycle. Anderson claims
that the Tongass National Forest recently contracted with the U.S.
Plywood-Champion Paper Co. for a sale of 83/4 billion feet of timber
to be cut in a 50-year period from over 1 million acres.

In one of the three sales areas described in that contract known as
the Yakatat Working Circle, it appears that the Forest Service sold
more commercial timber than actually exists, while claiming to be
practicing sustained yield on 120-year rotation.

Specifically, the Forest Service sold 23/4 billion board of timber to be
cut over a 50-year period.

A Forest Service survey had shown 5.1 billion board feet of timber
available on 120-year rotation cycle.

So on the face of this the Forest Service has sold the appropriate
amount to allow for a sustained yield. However. Anderson testified

The contract was using the long-water scales to measure his cut while the
Forest Service had used the short-log Forest Service scale in specifying allowable
cut; this meant that the contractor would actually cut 3.7 billion board feet or a
third more than the cut specified by the Forest Service.

Worse still, the contractor has now made a sale inventory and finds that the
area only contained 1.8 billion board feet, only about two-thirds of what they sup-
posedly bought.

If they go ahead and cut the 1.8 billion board feet there will be no Tongass Na-
tional Forest in the Yakutat Working Circle since the sale of two and three-
quarters billion board feet in the area having 1.8 billion board feet just does not
work.

Now, that is a very serious charge and I think you should have op-
portunity to respond to it.

Mr. CLIFF. Yes, I am glad to have an opportunity to respond to that,
Senator Church, because I can say without equivocation that those
charges are baseless.

We have made a reinventory of the Yakutat area mentioned by Mr.
Gordon Robinson in his testimony. The resurvey merely confirms and
reinforces our faith in the previous survey. The total volume for
Yakutat was inventoried at 5.2 billion board feet in 1957 and in 1967
it was inventoried at 5.6 billion board feet, and that is very consistent.

The reinventory of other areas in Alaska indicates that the survey
upon which we based our plans was reliable as to total volume of tim-
ber available.

The other parts of his testimony relating to water scale versus short
log scale, is readily explained. Yes, we do measure according to the
scaling bureau practices, in the water. These measurements are made
for payment calculations. They follow the traditional practices that
are in effect in that area and in other parts of the Pacific Coast.
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The timber cruises were based on volume tables and were not based
on the long log scale. However, in calculating allowable cuts and ac-
counting for the amount of timber cut and in keeping track of the tim-
ber cut, we make a proper conversion which is readily done from long
log to the other scale. So there is nothing wrong with what is being
done. It is perfectly proper and legitimate and the suspicions that Mr.
Robinson attempted to cast on our activities in Alaska are without
foundation.

Senator CHURCH. You dispute his arithmetic m every regard?
Mr. CLn'r. Yes, I do.
Senator CHURCH. You stand by that contract and regard it now as a

valid contract?
Mr. CLiFF. Yes, sir, I certainly do.
Senator CHURCH. Within the sustained yield capacities for it?
Mr. CLIFF. Yes, there is an additional question raised, though, about

the amount of timber that the companies feel is available and the
amount that is shown in our total timber inventories.

This goes to the question of what is to be immediately logged. Under
these contracts we develop a 5-year logging plan, every 5 years. The
company generally wants to log where harvesting is within economic
limits. There is a difference in opinion as to what the company be-
lieves is economically available under present conditions, and what
the Forest Service believes is economically available. But I don't think
there is any question between the company and Forest Service about
the total volumes that are there and that volume which will, before the
50-year period is out, support that mill.

Mr. Robinson, at one place in his testimony, as I remember it, said
that the true volume on the Alaska Lumber & Pulp Co. sale was only
121/2 percent of the original estimate.

The company has already harvested 17 percent of the estimated
volume.

Senator CHURCH. You feel his testimony is utterly erroneous?
Mr. CLIFF. I do feel it is erroneous; yes.
Senator CHURCH. He also made a charge which I want to raise to

you for purposes of the record of a similar overestimate on the Sitka
National Forest in a sale to the Alaska Lumber Co.

Mr. CLIFF. Yes, this is the Alaska Lumber & Pulp Co. sale that I
just mentioned. He said the sale area contains 1½ percent of the origi-
nal estimate, and 17 percent of the original estimate has already been
cut. We are working the third 5-year period now in that sale.

Senator CHURCH. This is one further charge having to do with the
Ketcheican Pulp Co. in which he charged that only 5 billion feet of
merchantable timber was available out of 81/4 billion contracted for
from the Forest Service.

Mr. CLIFF. That again goes to the current interpretation of what is
economically available and reachable by present day logging methods.

Again, the cheeks on the inventories indicate the total volumes are
there. Our recheck of the inventories reinforce our original estimates
and the question of whether or not the volume is available now hinges
on the definition of what is economically operable right now under
present day conditions.

These conditions are changing. We are getting more logging equip.
ment such as skyline systems which can reach further back. New road-
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building and logging systems could make a great part of it economi-
cally available.

We have no doubt in our mind that we have enough timber to sup-
port all three of these contracts.

Senator CH1TROIT. You are satisfied your present method of survey
ing and ascertaining allowable timber available are accurate and hav&
proved such, or have proved out?

Mr. CLIFF. Yes, Mr. Chairman.
As I stated earlier, though, we want to refine our timber inventory

method to get more accurate data area by area. The system we uso
now, with sample plots, does not give us all of the information we
need on this particular watershed or that particular watershed, but
f or an area as a whole it gives reliable results.

Senator CHURCH. have you kept data that will show a correlation
between your estimates and what proves out in the harvesting of the
timber?

Mr. CLIFF. Yes, we do. We have many hundreds of samples of this.
Whenever we harvest timber, or before we harvest it, we make cruises
and have an opportunit.y to check the actual cut. We do have checks.

Senator Criuvcii. Could you supply the committee with data that
would give us an overview of how accurate your estimates are prov-
ing out in connection with the forest sales generally?

Mr. CLIFF. Yes; we will be glad to give you the best information we
can on this. Of course, when you are dealing on 100-year rotatl?fl On
a particular working circle you don't have the final answer until the
end of the period. But we do have specific instances, area by area,
as to how the cruises compare with the cuts.

Senator Ciirnicii. Yes, this is the information I think that would
tend to bear on accuracy of your methods in determining the amount
of timber available.

Mr. CLIEF'. Of course, there are statistical methods of checking
these estimates out. We use statistical analysis to test the accuracy
of our cruises and of our inventories.

(The information referred to follows:)

ACCURACY OF VOLUME ESTIMATES

We agreed to Supply data indicating the relationship of our timber sale volume
estimates to actual volumes harvested. In general we find a close correlation
between volume estimates on sales and actual volumes harvested. In those
cases where the actual volumes cut exceed estimated volumes, the Federal Govern-
ment receives payments for the excess, based generally on volume checks at the
mill or other points after the logs leave the woods.

In a recent example in FY 108 the sales completed in the Northern Rocky
Mountain Region averaged eight percent more volume than the sale estimate. In
the California Region in FY 1970 actual volume scaled and paid for exceeded the
advertised cruise volume by six percent. As we refine our sampling systems our
estimates have become more accurate.

Senator CHURcH. At the hearings earlier, a number of witnesses
testified on the heavy erosion siltation caused by clearcutting.

Mr. Ray, you may remember the Environmental Protection Agency
said that sediment in the streams increases as much as 7,000 times
over the previous one after a period. The level of sedimentation in the
streams prior to clearcutting was testified to in this pa.rticular ease
as 10 parts per million; after clearcutting it was 70,000 parts per mu-
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lion; he charged that this resulted in siltation smothering and so on.
He also pointed out that logging led to bank strippinag after which the
temperature of streams may go up 14 to 16 degrees Fahrenheit.

He went on to say there is far too much evidence of improper low-
cost logging operations resulting in present clogged streams running
turbid with siltation.

What comments do you have to makeon that, sir?
Mr. CLIFF. Well, Senator Church, there has been a great deal of

research on sedimentation and we have a paper prepared sumrnarizmg
the effects of timber harvest and roadbuilding and the present state
of knowledge which I would be glad to submit to you for the record.

(The paper referred to is in the Appendix:)
Mr. Tarrant, our soil scientist here, may be familiar with the particu-

Jar instance that was cited by Mr. Ray.
Senator HUROII. Yes.
Mr. CLIFF. I am not familiar with that. It would seem to me, from

my knowledge in this field, that he cited an extreme case and it in-
volved only a very brief period of time.

Senator CHURCh. Do you have any knowledge of it, Mr. Tarraiit?
Mr. TARRANT. I don't know of the specific instance to which he

refers. I assume it is taken from a published research report, of which
there are a great many.

I would say, in answer to your general question, that we should con-
sider the particular conditions that exist when speaking of what
happened in any one place. There are places in parts of the West with
which I am familiar where erosion potential is very high because
of natural soil instability. And there are places where soils are quite
stable.

It is documented and published in many places that the ma)or
source of sedimentation and erosion is roadbuilding. The failure and
slippage of roads are major sources of sediment.

We. must remember also when we are measuring these things, that
there is sediment in water virtually all the time as a result of natu-
ral erosion. In undisturbed forest areas, natural erosion is at a
minimum.

The 1964, 100-year frequency storm we had in western Oregon and
much of the Far West, we measured sediment rates. A comparison of
sediment in the flow before the storm with the sediment after the
storm would probably show an increase of perhaps thousands of
times. But the difficulty we get into in dealing with figures of this
sort is distinguishing natural erosion from man-caused sedimentation.
The comparably modern means we have now of measumng sediment
and other problems in water reveal periodic redeposits in streambeds.
In most eases we are measuring a result of periodic natural mass
soil movements. -

Senator Cnunci-i. Yes, if you get a landslide into the stream you
are going to get some siltation.

Mr. TARRANT. But we need to consider what the principal source is
in studying cycles of streambed sedimentation.

Senator CHUROH. Is it generally true that your erosion problems
are greater in clearcutting than they would be would you say in se-
lective cutting or other forms of cutting?
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As a general proportion is this a larger factor to be put in the
equation in determining whether a clearcut should be made in a given
area?

Mr. TARRANT. Research on forest operations of all types, shows
that by far the greatest source of sediment in streams is from roads.

Senator CHURCh. From roads?
Mr. TARRANT From roads. With our present limitations on how

to remove timber, the roads are required for access to a remota
area.

As I mentioned earlier in my testimony, all but one of these 10'
studies that have been conducted around the country are based on
clearcutting. None of them including the Hubbard Brook study
provides a strong test of the erosion, sediment, and nutrient losses
that might occur under different forms of cutting.

Senator CHUR0II. isn't it odd you don't have studies by now that
show the differences in siltation that occurs between different types of
cutting?

I should think that would be the sort of thing you would start at
the comencenient of your research?

Mr. TARRANT. We have such studies underway, but, please remem-
ber, these are long-term studies.

Senator CHURCH. I regret that your studies are not complete. It
strikes me as a layman as a matter of commonsense, if you cut down
all trees and lay open the land that the likelihood of aggravating
the erosion would be greater, I should think, and I am not an expert,
than if lands were only partly denuded of standing trees and root
systems.

Mr. TARRANT. The root systems remain in the soil after clearcut-
trng, the trees are severed from the root system.

Senator CHURCH. But clearcutting, if you know how those trees
are taken down, disrupts the root system.

Mr. TARRANT. The lack of vegetation does result in a greater loss
of nutrients than if the area had remained undisturbed. All of the
10 studies show this.

By itself, cutting trees does not contribute to great erosion loss
Senator CHURCH. Very well.
Mr. CLIFF. Mr. Chairman, there is data on sedimentation from cer-

tain clearcutting areas. We have this documented and will be glad to
supply it. We have data from other types of cutting areas. In order to
make a comparison you have to have areas side by side that are the
same basic soil types and same timber types.

Senator CHURCH. That research is underway; I take it?
Mr. CIJFF. Yes; we need to give these areas different kinds of treat-

ments and compare their results.
But one thing that must be understood is there is ample evidence to

show that the major source of stream sediment is from roadbuilding.
This is controllable to a certain degree, and we are attempting to con-
trol sedimentation from roads by establishing vegetation on the banks,
by reducing the amount of fill, and by using other good roadbuilding
techniques.

Senator CHURCH. What do you have to say about the testimony of
some of the witnesses from the industry to the effect that your stand-
ards for roads are so high that the roads that are being built are doing
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greater damage to the soil and causing greater erosion problems than
should be necessary?

Mr. CLIFF. There is an ongoing discussion with industry on road
standarc[s. The industry has made statements that there are standards
in some places that are lugher than they need to be.

We are not in complete agreement with this. When we try to build
roads we try to design and have them built to accommodate the total
use anticipated on roads for recreation, for moving the timber, for
public safety, and for other purposes.

This necessarily, very often, requires a higher standard road than
would be required just to harvest the timber.

Senator CHURCH. Can you develop logging methods that, 'without
reiying so heavily on roadbuilding, would help in reducing the soil
disturbance.

Mr. CLIFF. Yes.
Senator CHURCH. You have some of those methods under experimen-

tation. I think you mentioned lumbering by balloon or helicopter. Can
you tell us how these experiments are coming along?

Mr. CLIFF. Well, I agree, that if we can devise logging methods
which disturb the soil less and require less roadbuilding, then we can
avoid some of the problems of sedimentation and siltation that other-
wise we might be having.

The Forest Service started research in balloon and helicopter log-
ging in cooperation with logging equipment contractors, and with
industry people in early 1960.

Helicopter logging was at that time shown to be mechanically fea-
sible but economically possible only in very unusual circumstances.

in other words, it didn't appear to be economically feasible.
More recent experience with helicopter logging leads us to believe

more there is considerable promise in the use of helicopters for re-
moving timber.

Senator CHURCH. There ought to be a lot of used helicopters on the
market.

Mr. CLIFF. Balloon logging has developed to the point that it is now
in operation. Our research contributed to this. Much of the work was
done by private logging companies, though, and we think it has great
promise for extension into other areas.

We have also done research with improved skyline methods that
reduce road mileage, reduce soil disturbance, and also make it possible
to harvest timber in areas that otherwise might not be harvested.

We propose to expand as fast as we can, our research in these aerial
methods of logging.

Senator CHURCH. Are you doing anything with balloons?
Mr. CLIFF. The balloon logging techniques have largely been worked

out. They are operational.
There may be additional developments needed relating to sizes of

balloons, associated equipment, and kinds of gases that are used. We
are dealing with rather expensive equipment and I think there is op-
portunity for further research in balloon logging.
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In cooperation with the Aerospace Corp., we have prepared a pro-
posal which we call Falconforest advanced logging and conserva-
tion program. We want to push this research program just as fast as
we have opportunity to do so.

With the interest and concern about the environment, and with the
interest and concern about harvesting timber as part of the national
forest program, I think that the time is certainly ripe for pushing forrn
ward in this field.

Balloon logging has been mainly conducted in Oregon but there is
a project going in Idaho now, a cooperative project between Boise
Cascade Corp. and the Forest Service on a timber sale m Idaho.

I think this system of logging has great promise in some more
fragile areas in your State where it is impossible to operate in other
ways.

Senator Cnuiiou. When it gets underway I would like to have a
look at it.

Mr. CLIFF. I would hope you would have a look at it.
Senator CHCRCII. Now, one final question before we break for lunch.
Going back again to Mr. Ray's testimony, who is with the Environ-

mental Protection Agency; he testified that although the Agency had
made some progress with the Bureau of Land Management in obtain-
ing revision of logging contracts so that water pollution would be
reduced, that the Agency has not had the same experience with the
Forest Service.

I wonder if you would respond to that?
Mr. CLIFF. Senator Church, I am glad you brought this up because

I listened to Mr. Ray. He also said that his cooperative relationships
with the Fore-st Service had been very good.

I think the statement he made was that we had yet to put some of
these requirements into our timber sale contracts.

This is being done. We have a contract revision program going on
which we develop in cooperation with the timbr industry, and these
standards are being incorporated into the timber sales contracts.

Mr. Ray displayed at the time of his testimony a book of standards.
I -think you will be interested to know that the guidelines that the
Forest Service has been following were largely incorporated into the
preparation of that book of standards. We made a major contribution
to the preparation of that book.

Mr. Ray utilized many of the standards which we have developed
-and which we are using in our roadbuilding and timber management
-programs.

Senator CHURCH. Well, I am glad to know that.
I anticipate then there will be changes in new lumber contracts

-that will relate to these standards and provide -added protection from
pollution from logging.

Mr. CLIFF. That is absolutely correct.
Senator CHURCH. That is a good thing to know.
One other item in that same connection. I recall testimony to the

effect that it is the old contracts that are causing the greatest problems,
where provision was not made for proper protection of the watershed
or for proper conservation protection of the soil and so on, and that
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these old contracts are still in effect and no effort is being made to
update them or revise them.

Is there any basis to that charge?
Mr. Ciirv. I think, Senator Church, that is a generalization that

is not entirely true. We have always, and for many years had provi-
sions for erosion control, roadside stabilization, proper drainage on
roads, and for cross-draining skid trails and cross-draining the roads
that are of a temporary nature. And we had rather rigid requirements
in the contracts for many years.

Senator CHTJROII. Should you revise old contracts?
Mr.CLIFF. Well, we arestrengthening where they need to be strength-

ened. The major problem, and I have to confess this is one of our
shortcomings, has been in the supervision of the contracts to get
compliance.

Our men have been spread pretty thin. It is not uncommon for one
man to have responsibility for supervising several sales at the same
time. He can't be present on all of the going projects and it does not
take very long for an unsupervised bulldozer operator to do some-
thing that will cause some problems.

I think our main weakness has been in the lack of supervision
rather than in contract requirements, although we are strengthening
the contract requirements and we are making every effort to strengthen
our supervision.

This gets back to the question of manpower and of funds. I testi-
fied earlier that we are putting more money into this effort without
increasing our sale goals of last year and this year.

Senator CHulicH. I want to thank you for your testimony this morn-
ing, and it as usual has been very responsive and thorough.

I apologize for not letting you complete your statement. If you
would like to do it this afternoon, please feel free to do it. It will be
included in the record if your prefer that?

Mr. CLIvr. I would like to complete the statement, if I might, Sena-
tor Church, because it contains references to a number of other prob-
lems that were raised by other witnesses on the Monongahela Na-
tional Forest and other places. I have attempted to outline what
we have done and what we plan to do and I think that the state-
mént might answer some of the questions that the members of the
committee have if I could complete the reading of the full statement.

Senator CHURCH. Very well, I will pass the word on to Senator
Metcalf who will be chairing it this afternoon and Senator Hansen will
be here and indicated he has questions. I won't be able to attend this
afternoon's session but I will carefully read the record afterward.

Thank you very much. The hearing stands adjourned until 2 o'clock
this afternoon.

(Whereupon, at 1 p.m., the hearing recessed to reconvene at 2 p.m.,
the same day.)

AFTERNOON SESSION

Senator METCALF. The subcommittee will be in order. We will con-
tinue the questioning of Mr. Cliff.

Mr. Cliff, the timber industry has told us about the excellent job
of forestry they are practicing on their own lands. Do you agree that
in general better forestry is practiced on private lands than on public
forests?



849

STATEMENT 'OF EDWARD P. CLIFF, CHIEF, FOREST SERVICE, DE-
PARTMENT OF AGRICULTURE; ACCOMPANIED BY DR. CARL E.
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Mr. CLIFF. Mr. Chairman, I agree that in general on certain in-
dustrial forest lands that they are practicing more intensive forest
management for timber production than we are practicing generally
on the national forest lands as a whole. They are dealing with dif-
ferent kinds of stands and different kinds of lands than we are.

In general, their lands are more productive because they occupy
better sites, some of the lands are close to agricultural areas, closer
to the valleys. Generally in the West they are at lower elevations where
growing conditions are better, and they have an opportunity to get a
higher rate of production.

There is a basic difference between managing mountain lands that
are generally old growth forests and managing second growth lands
that are growing vigorously and producing growth at a more rapid
rate.

I don't agree that whore we are practicing timber management and
managing other resources the industry is doing a better job than we
are generally. We are doing a comparable job and even a more com-
plete job of multiple-use management than is generally true on the
industry lands. Industry is getting into multiple use 'but on their lands
of necessity timber production is the principal use. That is not the
case on national forest lands.

It is difficult to compare and make direct comparisons because of the
differences in the conditions, the differences in objectives.

Now, on the private lands that are not in industrial ownership, of
course, I think it is generally recognized that the average quality of
management on the nonindustrial private lands, which make up 59
percent of all commercial lands, is at a lower level than management
on either the industrial lands or the public lands.

Senator METCALF. Mr. Cliff, as I gather, you are suggesting that the
goal of the Forest Service is not only to get the most money out of the
land but it is to administer the forest lands for the public interest?

Mr. CLIFF. That is correct. Our goal isn't just to get the highest
dollar return from the national forests, that is not one of our goals.
Our goal is to get the greatest total benefit for the public from the use
of all resources, including the timber resource.

Senator METCALF. Now, many of us are concerned about the owner-
ship of public land in the Western States. Private timberland con-
tributes to the local tax base. Would you tell me how the national
forest also contributes to the taxpayers?

60-209-71-pt. 3-4
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Mr. CLIFF. The national forests, of course, contribute to the local
economy in many ways. One way is the payment to the States for dis-
tribution to the counties of 25 percent of the net income that is derived
from the national forests. This is a direct contribution to the support
of local government. Of course the use of the resources for industrial
purposes, for grazing, and for recreation also contributes to the local
economy because these kinds of uses sustain cothmercial enterprise and
tourism, including recreation of various forms.

One of the great contributions the national forests make which
doesn't appear in the balance sheets in dollars and cents is the pro-
tection of important watersheds. There are many additional intangible
values of the national forests beneficial to local economies that we can't
evaluate in dollars and cents.

Senator METCALF. Of course, I am pleased to hear you talk about
these intangible values. As you know from private conversations with
you, I have been concerned about some of those things.

Mr. Cliff, can you get for me and for the committee the information
so that we know how much taxes you have given to the States, or the
counties so that we can answer this question that the national forests
do not pay their share of taxes?

Mr. CLIFF. I will be glad to supply that information for the record,
Senator Metcalf.

Senator METCALF. Would you be able to get for me and for the
committee information that would have a comparison between the
national forest contribution to the tax base and private forest lands
contributions?

Mr. CLIFF. I am not sure that we have that information in sufficient
detail to meet your needs. We have made some comparisons as to the
average assessment on timberlands in certain localities and have made
the comparisons with the payments to the counties from the 25-per-
cent fund. Of course there are other contributions that the Federal
Government makes on account of the national forests in addition to
the 25-percent f.und.

I will be glad to provide for the record at least on a sample basis,
as completely as we can, this information making these comparisons.

(The information referred to follows:)

NATIONAL FOREST PAYMENT TO COUNTiES

We were requested to provide information on payments to the counties of a
portion of National Forest receipts, and on a comparison of these payments
with potential local tax payments fromthese lands.

Actual payments since 1907 made re shown in Table 2.
From time to time the Forest Service has undertaken studies to compare

National Forest 25 percent fund payments with State and local taxes on pri-
vate forest lands. The last such analysis covered the year 1tX2. Pie study had a
three-fold objective: (1) to estimate amounts that would be payable on National
Forest lands and timber if such amounts were equivalent to taxes on similar
property in private ownership; such amounts are referred to as "eslimated
taxes"; (2) to estimate the amount of expenditures now incurred by the Federal
Government such as certain fire control and road costs that States or counties
would need to incur in the absence of Federal outlays for such purposes; such
amounts are referred to as "contributions in-kind" and (3) to compare estimated
taxes with 25 percent fund (revenue sharing) payments and with contributions
in-kind

The study was carried out on a sampling basis with National Forest counties
grouped into strata based on location and natural and economic characteristics.
An average of four sample counties was selected at random in eadh stratum.
The sample counties included 40 percent of the total National Forest acreage in
the contiguous United States.



TABLE 2.U.S. DEPARTMENT OF AGRICULTURE, FOREST SERVICE RECEIPTS FROM NATIONAL FOREST RESOURCES, REVENUES SHAR WITH I.O0M GOVERNMENTS AND ARÔPRIAT1cINS
THEREFROM UNDER SPECIAL ACTS OF CONGRESS

National forests receipts

Oregon and Call-
Tangass Alaska fornia Contra- National Grass-

Natioaal Forests Land (act Jaly 26, nerted Railroad lands and La Farm
Fund 1934) Grant Lands' Tenant Act Lands Total

Fisca9y0e5ar:
70, 183.06 70, 183.06

1906 757, 813. 01 757, 813.01

1907 1,530,321.88 1,530,321.88
1908 1, 788, 255. 19 1, 788, 255. 19

1909 1, 766, 088.46 1, 766, 088.46
1910 2,841, 181.22 2,041, 181.22
1911 1,968,993.42 1,968,993.42
1912 2, 109. 256.91 2, 109, 256.91
1913 2, 391, 920. 85 2, 391. 920. 85

1914 2,437,710.21 2,437,710.21
1915 2, 481, 469.35 2, 481, 469.35
1916 2,823,540.71 2,823,540.71
1917 3,457. 028.41 3, 457, 028.41
1918 3, 574, 930. 07 3, 574, 930. 07

1919 4, 358. 414.86 4, 358, 414. 86
1920 4, 793, 482. 28 4, 793, 482. 28
1921 4, 151,931.42 4, 151,931.42
1922 3,421,531.22 3,421,531.22
1923 5, 335, 818. 13 5, 335, 818. 13
1924 5, 251, 896.75 5, 251, 896.75
1925 5, 000, 137.49 5, 000, 137.49
1926 5, 155,661.02 5, 155,661.02
1927 5, 166, 605.74 5, 166, 605.74
1928 5,441,600.72 5,441,600.72
1929 6, 299, 801.86 6, 299, 801. 86
1930 6, 751, 553, 22 6, 751, 553. 22
1931 4, 993, 320. 08 4, 993, 320. 08
1932 2, 294, 247.33 2, 294, 247.33
1933 2, 626, 049. 14 2, 626, 049. 14
1934 3,314,691.34 3,314,691.34
1935 3, 288, 599.92 3, 298, 599.92
1936 4, 062, 963. 18 4, 062, 963. 18
1937 4, 936. 193.06 4, 936, 183.06
1938 4,671, 133.37 4,670, 133.37



TABLE 2--U.S. DEPARTMENT OF AGRICULTURE, FOREST SERVICE RECEIPTS FROM NATIONAL FOREST RESOURCES, REVENUES SHARED WITH LOCAL GOVERNMENTS, AND APPROPRIATIONS
THEREFROM UNDER SPECIAL ACTS OF CONGRESSContinued

National Corests receipts

Oregon and Call-
Tongass Alaska lomb Contra- National Grass-

National Forests Land (act July 26, verted Railroad lands and La Farm
Fund 1934) Grant Lands' TenantActLasds Total

Fiscal year:
1939 4, 983, 376.44
1940 5, 859, 183. 87
1941 6,629,831.11
1942 7, 184,890.08
1943 10, 056, 392.61
1944 15, 616, 940.38
1945 16,047,934.65
1946 13,875,071.11
1947 18, 372, 799. 10
1948 24, 743, 113. 00 130, 594.00
1949 31,076,036.30 132,310.18
1950 33,594,613.82 77,148.04
1951 56,147,341.85 146,048.46
1952 69,720,197.59 234,572.80
1953 74,732,467.55 207,268.91
1954 65,706,662.50 107,442.08
1955 77,664,667.26 584,982.46
1956 111,739,132.37 568,184.06
1957 107, 494,932.17 531,929.78
1958 08,705,787.72 267,915.21
1959 118, 737, E66, 92 587,944.76

Cji

1960 141, 055, 630.43 747, 760.76 4, 344, 823.82 1, 864, 335.67 148, 212, 560.73
1961 99, 535, 031.02 796, 567.27 4, 069, 427. 76 1,677, 936. 16 106, 099, 783. 01
1962 108,478,368.35 633,861.46 3,548,808.97 1,512,929.44 114,173,968.22
1963 119,348,891.20 820,827.72 4,041,915.79 1,702,365.02 126, 224, 199.73
1964 130, 651, 143.56 915,812.22 4, 154,700.01 1,792,840.44 137,514,493.23
1965 141, 360, 302.81 839,406.39 5, 210, 923.43 1, 828, 603.68 149, 239,440.31
1966 166,843,486.91 1,091,493.66 5,966, 117.35 1,715,330.32 175,616,478.22
1967 174, 243, 077. 17 1, 383, 203.79 6, 837, 608.64 1, 852,968.84 164, 316, 050.44
1968 207, 407, 810.90 2,021,448.55 6,929,527.19 1,934,451.51 218,323,238.15
1969 310,023,681.87 2,207,281.88 6,935,761.51 2,087, 104.50 321, 253 829.76
1970 203, 560, 873.59 4, 208, 977. 03 9, 884, 507.56 2, 048, 847.95 299, 203, 206. 13

Total 2,960,630,681.92 19,642,961.75 82, 378,881.43 32, 68R, 612.10 3,095,342, 137.20

4, 515.23
3, 322. 29

4, 907. 891.67
5, 862, 506. 16

300.00 7,766.55 6,637,897.66
5,501.25 6,822.23 7,177, 213.56

23, 596. 86 15, 221. 17 10, 095, 210.64
249, 546. 21 12, 779. 20 15, 879, 265.79
225,865.51 27,811.02 16, 301,611.98
247,981.81 45, 161.26 14, 168,214.18
323, 960. 50 23, 928.88 18, 720, 688.48
625, 476.92 13, 926. 81 25, 010, 110. 83
829,387.50 111,258.32 32, 148,992.30
812,836.61 66,022.50 34,390,620.97

1,266,898.20 61,548.23 37,621,836.74
1,448,973.44 48,691.40 71,452,437.23

429,297.64 673,066.09 76,042,100.99
1, 235, 873.60 1,772,707.40 68,992,606.30
1,271,250.63 1,618,409.96 01,139,290.31
2,486,782.28 2,204,858.83 116, 997,137.54
3,562,138.02 1,734,665.61 113,323,665.58
2,196,195.19 2,290,775.30 93,460,673.42
2,713,891.09 1,919,236.49 123,451,718.76



TABLE 2.IJ.S. DEPARTMENT OF AGRICULTURE, FOREST SERVICE RECEIPTS FROM NATIONAL FOREST RESOIJRCE, REVENUES STARTED WITH LOCAL CONSERVATION, AND APPROPRIATION
THEREFROM UNDER SPECIAL ACTS OF CONGRESSContinued

Receipts shared by the Forest Service with local governments Appropriations undnr special acts of Congress

Arizona and
New Mexico
School Fend

(act June 20,
1910)

State of
Minnesota

(Superior NE)
(acts June 22,

1948, and
June 22, 1956)

Receipts paid
23 percent to Counties Roads and

fund receipts coder trails,
pnid to States Baakhead- 10 percent
(acts May 23, Jones Farm Acquinitiuns (acts Mar. 4,

1908, and Tenant Act of lands 1913 and
May 24, 1936)2 (July 22, 1937)S (various acts)4 July 24, 1956)4

Cooperative
range im-

provemont (act
Apr. 24, 1950)

Fiscal year:
1905
1906 075,781.33
1907 a 153,032,19
1908 447,063.78
1909 441,522.06
1910 815. 48 510, 091.40
1911 30,434.16 484,639.24
1912 36,087.75 518,292.28 207 304.66
1913 45, 547. 30 586, 393.39 234, 638.65
1914 40, 621. 52 599, 272. 17 229, 708. 85
1915 38,228.29 619,768.49 244,319.10
1916 41, 375. 12 695, 541.40 278,216.66
1917 61,537.36 848,874.01 339,569.61
1918 69,592.39 876, 334.39 350,533.73
1919 76,867.32 1, 069, 886. 88 427,954.73
1920 73, 229.75 1, 180,063.13 472,075.25
1921 59, 596. 18 1, 023, 083. 81 409, 233.53
1922 35,761.80 846,442.61 338,576.96
1923 50, 127. 49 1, 321, 422.66 528, 569. 06
1924 44, 503. 87 1, 301, 848. 22 570, 739.29
1925 28,321.76 1,242,953.93 497, 181.57
1926 13,567.25 1,285,523.44 514,209.38
1927 26, 198. 94 0 1, 285, 216.95 6 514, 086.70
1928 35, 854. 66 6 1, 351, 321.27 6 540, 528. 50
1929 41,242.91 1,564,639.74 625,855.89
1930 41,316.03 1,877,559.30 671,023.72
1931 30, 884. 14 1, 240, 608. 99 496, 243. 59
1932 21,221.30 568,256.51 227,302.60
1933 28, 456. 35 6 650, 86.74 0 260, 344. 30
1934 23,247.59 6 821,399.64 6 325,559.85
1935 20,773.48 816,956.61 326,782.64
1936 31,605.48 935,890.71 63, 263. 78 6376,356.29
1937 27,995.05 61,214,547.00 58,732.86 6485,810.80
1938 31,466.22 6 1,135,748.97 72,389.53 6454,299.59



TABLE 2.U.S. DEPARTMENT OF AGRICULTURE, FOREST SERVICE RECEIPTS FROM NATIONAL FOREST RESOURCES, REVENUES STARTED WITH LOCAL CONSERVATION, AND APPROPRIATIONS
THEREFROM UNDER SPECIAL ACTS OF CONGRESSContinued

Receipts shsred by the Fsrest Service with local governments Apprapriations under special acts of Congress

Receipts paid
State of 23 percent to counties Roads and

Arizona and Minnesata fend receipts under trails,
New Mexico (Superior NF) paid ta States Bankhead- 10 percent Cooperative
School Fund (acts June 22, (acts May 23, Jones Farm Acquisitions (acts Mar. 4, range rn-
(act June 20, 1948, and 1908, and Tenant Act at lands 1913 nod pruvement (act

1910) June 22, 1956) May 24 ,1936)2 (July 22, 1937) (various ucts)e Jaly 24, 1956)2 Apr. 24, 1950)

Fiscal year:
1939 23,554.99 1,192,369.57 1,128.81 110,341.18 476,947.83
1940 23, 391. 88 1, 432, 580. 71 830. 57 103, 469. 15 573, 032.28
1941 22, 786.74 1, 532,968.32 1, 941.66 475, 171. 08 7 613, 187.33
1942 22, 833.69 1,670, 043. 56 1, 705. 55 461, 882. 16 668,017.42
1943 26,887.91 2,475,655.44 3,805.29 126,882.95 290,762.17
1944 38,476.35 4,138,652.69 3,194.80 976,146.71 1,655,461.07
1945 35,809.08 4,003,031.39 6,952.96 1,601,212.56
1946 39,334.57 3,424,429.96 11,290.32 138,016.69 1,369,771.99
1947 49,217.25 74,566,723.96 5,982.22 1.36, 686.01 71,818,609.58
1948 57, 095. 87 7 6, 012, 108. 16 3,481.70 137, 584. 54 2,404,863.28
1949 60, 775.25 43,547.71 7,753,300. 19 27,814.58 7960.27 3,101,430.06
1950 71, 930.37 43,547.71 8, 36, 897.12 16,505.63 58,280.95 3,346,439.75 700, 000
1951 107, 293.67 45, 121.79 13,974,027.19 15, 387. C6 138,996.19 5,590,105.20 700, 000
1952 131,587.59 45,005.79 17,358,503.45 12,172.85 139,933.14 , 944,861.07 310, 000

953 122,754.80 45,332.20 18,697,370.75 168,266.72 190,307.27 7,480,002.01 531, 000



IThese receipts are transferred to Interior Department for distribution under act of Jane 24, 1954
which requires payment of 75 percent to counties in which the lands are located.

2 Since 1936, receipts in this column bane been adjusted to reflect the acquisition of lands'authorized
by Congress. (See footnote "(7).")

3 Computed on fscol year basis-payments one made on calendar year bnuis.
4 Receipts appropriated under these speciul acts which are not used for acquisition of lands yearly

ore distributed in subsequent years as nnnided by law.

5 No payment from fiscal yesr 1905 receipts: Act June 30, 1906 and Mar 4, 1907 stipulated 10-
percent receipt payment.

25 percent payments and R&T 10 percent appropriation fiscal year 1927 unerpayments adjusted
in fiscal year 1938.

GAO settlements: fiscal year 1947 collections by Interior Department, and adjustments.

1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1966
1965
1966
1967
1968
1969
1970

104, 578.85
114,300.64
129,403.98
105, 474.11
117, 161.03
113,860.57
139,725.87
99,211.18
80,462.14

100,413.40
108,204.57
112, 130.21
102,930.61
106, 086. 10
90, 192.56

126,708.90
84,338.19

45,769.09
46,233.89
46,496.81
47,950.87
48,239.39

121,308.81
123,274.75
123,550.43
125,432.09
130,986.46
137,763.02
148,619.22
144,814.74
145, 447. 84
146,231.51
257,955.30
258,005.80

16, 393, 533.27
19, 412, 707.82
28,490,343.33
26, 975, 307.08
22,204,786.67
29,668,587.65
35,408,615.04
25,056,348.04
27. 235, 139.61
29,993,959.48
32,837,413,92
35,504,366.76
41,962,319.06
43, 912, 262. 63
32,325,638.17
78, 012, 921.21
71, 096,614.53

443, 176.85
404,602.49
551,014.71
433,666.40
372,693.82
479,809.12
466,083.92
419,434.04
378,322.36
428, 141.25
448, 210. 11
457, 151.47
428,832.50
463, 242. 21
480,612.08
521,776.11
512,211.99

10,1100.00
-116, 212.99

10,000.00
9,375.74
8,662.32
9,397.33
7,600.00
7,840.99

29,996.45
59,560.82
43,837.54
51,055.08
47, 250.93
53, 390. 04
29,019.49
46, 272.73
74,605.30

6,557,498.37
7,766.433.84

11, 328, 645.52
10,700,987.65
0,684,693.35

11,869,334.32
14, 185,521,56
10,824,470.21
10, 900, 118.23
12,080,882.20
13, 141,263.42
14,203,671.27
16,770,479.90
17, 566, 472. 68
20,931,004.73
31, 206, 198.21
20,761,090.72

400,
700,
700,
700,
700,
700,
700,
700,
700,
700,
700,
700,
700,
700,
700,
700,
700,

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

Total 3,773,504.80 2,312,635.43 743,287,615.76 8, 172,403.03 1,447,301.73 296, 515, 190.10 13, 841, 000
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As shown in the enclosed Table 3, entitled "National Forest Contributions to
Local Governments, 1962" "estimated taxes" for the National Forest system as
a whole amounted to more than twice revenue sharing payments in 1962. When
25 percent fund payments and contributions in-kind are added, however, "es-
timated takes" amounted to only 69 percent of such total. The relationships vary
from region to region but the overall pattern is similar.

Although no similar analysis has been undertaken since 1962, it is of interest
that National Forest revenue sharing payments for FY 1969 were 2.9 times, and
for 1970, 2.6 times, payments in FY 1962. No comparable data are available to
show the change in "estimated taxes" on National Forest lands over this period.
However, the USDA estimate of total taxes levied on farm real estate for 1969,
the last year for which figures have been compiled, was only 1.6 times the
estimate for such taxes in 1962. USDA farm real estate tax data are not ap-
plicable to National Forest lands but the comparison is nevertheless considered
indicative.

Many benefits accrue to States and local communities from the National
Forests in addition to those for which credit may be taken as revenue sharing
payments and as contributions in-kind. Although frequently not practical to
express such benefits in monetary terms, they are nevertheless real and merit
consideration. Here, as with contributions in-kind, what are of interest are
benefits over and above those that would normally steni from forest lands in
private ownership. "Other benefits" of this type are both economic and social in
eliaracter.

TABLE 3.NATIONAL FOREST CONTRIBUTIONS TO LOCAL GOVERNMENTS, 1962

COMPARISON OF "ESTIMATED TAXES," 25-PERCENT FUND PAYMENTS, AND CONTRIBUTIONS IN KIND,

BY NATIONAL FOREST REGIONS

National forest region

Taxes as
Taxes as percent of

percent of 25-percent
25-percent payments pins

fund contributions
payments in kind

The assurance of a permanent raw material supply for the timber based
industries in local areas represents an economic benefit of the National Forest
system that is difficult to measure. Reforestation of cut-over areas, protection
of the forest resource from fire and pests, and timber management including
regulation of the cut are all important factors in the stability of forest industries
and of local economies. Livestock industries and recreation-based industries like-
wise, benefit from the assurance of a permanment grazing and recreation re--

source in numerous local areas.
Social benefits of the National Forests include watershed and recreation

values. From a watershed standpoint the protection afforded the soil cover
through sustained watershed management helps to regulate water flow and pre-
vent erosion and floods. Suitable watershed cover, moreover, is of prime impor-
;tance in maintaining water quality.

Northern Rocky Mountains 322 67

Rocky Mountain 925 69
Southwestern 441 50
Intermnustain 532 55

California 496 52

Pacific Nnrthwest 172 98

Eastern 113 36

Southern 74 38

North-central

Total 227 69
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Recreational opportunities on the National Forests are many and varied, and
include the special values our population derives from the outstanding wilder--
ness areas in the National Forest System. The right of access for recreational
purposes is of inestimable worth from a local, regional and national standpoint.
In 1970 more than 173 million 'visits were niade to National Forests for camp-
ing, picnicking, winter sports, hunting, fishing, and scenic enjoyment. This repre--
sented more than a 50 percent increase in recreational use as contrasted with
1962, the year of the base study.

Senator METCALF. I have before me an ad that appeared in the-
Washington Post on May 5 by the American Forest Institute. Accord-
ing to Time magazine, American forests are being cut faster than they
are being replanted. The American Forest Institute in this ad in the
Washington Post said we are growing about 9 cubic feet for every 8
cubic feet we harvest.

Would you comment on that?
Mr. CLrn'. That is true, we are growing timber in this country at

this time at a rate faster than it is being harvested. Now, as a general
statement it is a true statement.

Much of this growth is on trees of small size. Some of it is on trees
of poor form and of species that are not the most desirable for timber
cropping. But if you take all of the growth on all of the forests, all
ownerships and all kinds of trees, we are growing timber in this coun--
try faster than it is being used.

There are certain classes of timber and species that are being cut
faster than they are being replaced. This is true of the high quality
hardwoods, for example. But in general we have a favorable growth-
drain balance at this time.

Looking to the future, this could change as the demands increase..
It is predicted that the demands will increase quite dramatically dur--
ing the next 30 years and even within the next 5 to 10 years.

Senator METCALF. As a result of your experience, is this increased.
growth on public lands or on private tree farms?

Mr. CLIFF. It is on both. Much of it, of course, is on the privately
owned lands which comprise 73 percent of all the commercial forest-
lands. On the public lands there is also a favorable growth-drain re-
lationship. We are practicing sustained yield.

Senator METCALF. We are told that industry, the private lands,.
growth was 52 cubic feet per year. Now, I don't know how to appraise
52 cubic feet per acre per year but what is the ratio in the general cut
from private industry lands as against the forest group cut?

Mr. CLIFF. In general, Mr. Ohairman, the rate of growth on some of
the industry lands is greater than on the publicly owned lands. There
are reasons for this. I mentioned several of them earlier.

In general, they have higher site quality lands, more productive
lands. In general, these lands are supporting the age classes of trees
that are growing vigorously whereas on public lands much of the
land is still occupied by old growt;h timber which is growing very
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slowly. So, these factors largely explain the differences between the
present rate of production on Federal lands and on some private in-
dustrial lands.

Now, I don't know if your question relates to the rate of harvest but
I think some of the same explanations could be made as to the dif-
ferent rates of harvest. The rate of harvest per acre on the industrially
owned, private lands, is at a higher level than on the public lands.

Senator METCALF. Of course we have no authority to control in-
dustry on private lands, but are they participating in a sustained yield
operation, in your opinion?

Mr. CLIFF. In general, the forest industry that owns commercial
forest lands is practicing sustained yield. This is the announced policy
of most of the companies. There could be exceptions to this, but in
general this is a true statement.

Senator METCALF. I have a couple of questions, Mr. Cliff, that Sena-
tor Church left.

The first is: The Forest Service has been circulating to the public a
new environmental program for all Forest Service activities. This pro-
gram is referred to in your statement. Would you please provide this
program to the committee for the record of these hearings?

Mr. CLIFF. Yes, Mr. Chairman, I would be glad to supply this for
the record.

(The program referred to is in the appendix.)
Mr. CLIFF. We are engaged in the activity of developing a new

multiple-use program for not only the national forests but for research
and State and private forestry. Several drafts of this have been
prepared and we have solicited public participation in the review of
this proposed program.

I would be glad to supply for the record a public review draft which
we have been using to obtain independent judgments on proper pro-
gram mix. This would be with the understanding that it has not been
reviewed or approved by the executive branch of the Government. It
has not had clearance by the Office of Management and Budget, or
even by the Secretary of Agriculture as to detail. It is subject to fur-
ther revision as we get refined estimates from our field units. At its
present stage, we will be glad to suppiy it.

Senator METCALF. Mr. Cliff, with those restrictions and qualifica-
tions we will be pleased to have that information.

The second question that I have from Senator Church is
"A number of previous witnesses indicated that, although the
Forest Service proposed a more balanced funding approach, the
actual funding levels you received emphasized commodity programs.

"Will you please supply the committee data on the financial level you
initially requested for each of your activities for the past 10 years, the
amounts allowed by your department, by the Office of Management and
Budget, and the amount appropriated?"

Mr. CLIFF. Yes, Mr. Chairman, I would be very glad to supply that
for the record as you have requested.

(The information referred to follows:)
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TABLE 4.-U.S. DEPARTMENT OF AGRICULTURE, FOREST SERVICE, FOREST LAND MANAGEMENT

TIMBER RESOURCE MANAGEMENT-SALES ADMINISTRATION AND MANAGEMENT

Fin thousands of dollarsi

Base
adjusted

Prior due to Pay Forest Bureau of Cnngres-
fiscal year Act, sup- Adjusted Service Department Budget sional Appropria-
apprnpria- plement, base prepesed increase lacrease increase tins act

tian act etc. (a±b) increase allowed allowed allowed (c+g)

(a) (b) (c) (d) (e) (f) (g) (h

1962 21, 595 21,595 +2,017 +1,300 +700 +1,185 22, 780
1963 22, 780 ±590 23, 370 +1, 408 +1,408 +400 +220 23, 590
1964 23, 590 +27 23, 617 +3, 061 +5, 000 +5,912 +5, 171 28,788
1965 28, 788 ±1, 129 29, 917 ±737 ±817 +526 +526 30, 443
1966 30, 443 +201 30, 644 4-2, 000 +2, 914 +165 +165 30, 809
1907 3O09 +2,828 33, 637 44,738 -1-4, 100 +826 +826 34, 463
1968.. 34, 463 +757 35, 220 +6,438 +3,268 ±1,437 +1,437 36, 657
1969 36, 657 +1,394 38, 051 +3,025 +2,930 +1,416 +1,300 39, 351
1970 39, 351 ±3, 380 42, 731 +2, 507 ±3, 573 +5, 760 +5,760 48, 491
1971 48, 491 +1, 784 50, 275 +12, 929 +13, 671 +5, 260 +5, 260 55, 535

TIMBER RESOURCE MANAGEMENT-REFORESTATION AND STAND IMPROVEMENT

1962 4,451 4,451 13, 213 +8, 850 +5, 100 +8,290 12, 750
1963 12, 750 +238 12, 918 +4,876 -4-4, 876 +2,500 +2,380 15, 368
1964--------15, 368 +2 15, 370 +10,551 +7,600 +275 +275 15, 645
1965 15,645 +267 15,912 +01,639 +11,639 +1,064 +964 16,876
1966 16,876 +184 17,060 +11,100 +5,187 +615 +300 17,360
1967 17, 360 +210 17, 570 +11,724 +686 +70 +70 17, 640
1968 17,640 -1 850 15,790 +7,017 +610 15,790
1969-------15, 790 4-223 16, 013 +5, 235 +1, 875 +94 16, 013
1970 16, 013 +1, 157 17, 170 +3, 616 -101 17, 170
3971 17, 170 -1-212 17, 382 +15,987 +15,987 +2,877 +2,877 20. 259

RECREATION-PUBLIC USE

1962 15,180 15, 180 0,626 +6,000 +3,400 +5,320 20, 500
1963 20, 500 +392 20, 892 9,937 9, 937 5, 620 5, 420 26, 312
1964 26, 312 +120 26, 432 +16,294 +15,700 ±43 -1,301 25, 051
1965 25, 051 +1,113 26, 164 +12,283 ±12,259 - 959 ±1,154 27, 318
1966 27, 318 -1 519 25, 799 +20,975 +9,803 +2,100 +2,805 28, 604
1967 20, 604 4-369 28, 973 +31,795 +4,339 +1,272 +2,166 31, 139
1968 31 139 +539 31 678 -1-19, 001 ±10, 801 +3, 499 +3,429 35, 107
1969 35:107 +660 35, 767 +19, 362 +18, 470 +2, 434 +1, 000 36, 767
1970 36, 767 +1, 459 38, 226 +8, 734 +8, 435 +314 +1, 226 39, 452
1971 39, 452 -5, 794 33, 658 +3, 407 ±3, 407 +3, 590 +3, 648 37, 306

WILDLIFE HABITAT MANAGEMENT

1962 1,718 1,710 +2,966 +2,000 +1,150 +1,502 3,220
1963 3,220 +00 3,380 +464 +464 +280 +180 3,480
1964 3,480 +2 3,482 +1,060 +1,000 +89 +89 3,571
1965 3 571 +219 3, 790 +680 +683 +53 +53 3, 843
1966 3:843 +29 3,072 +2,012 +1,099 3,872
1967 3,872 +74 3,946 +1,692 +25 +25 3,971
1968 3,971 +83 4, 054 +958 +330 +330 +230 4, 204
1969 4,284 +99 4,303 +399 +260 +162 +20 4,403
1970 4, 403 +328 4 731 -1-684 +25 4, 731
1971 4,731 +203 4 934 +501 +239 4, 934

RANGE MANAGEMENT

1962 3,859 3,859 +1,651 +900 +500 +751 4,610
1963 4, 610 +153 4, 763 -1-18 +100 +100 +70 4,833
1964 4, 833 ±8 4, 841 +294 +294 +167 +167 5, 000
1965 5, 018 +146 5, 154 +237 p4-250 +100 +100 5, 254
1966 5, 254 ±108 5, 382 +990 +866 5,362
1967 5,362 +123 5,485 +1,046 +42 +42 5,527
1968 5,527 +149 5,676 +1,115 +295 +155 +155 5,831
1969 5, 831 +170 6, 001 +319 +61 6, 001
1970 6,001 +783 6, 784 +438 +109 6, 704
1971 6,704 +321 7, 105 +570 7, 105
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TABLE 4.-U.S. DEPARTMENT OF AGRICULTURE, FOREST SERVICE, FOREST LAND MA'4AGEMENT-Caatinued

TIMBER RESOURCE MANAGEMENT-SALES ADMINISTRATION AND MANAGEMENT

un thousands of dollarsi

RANGE REVEGETATION

Base
adjusted

Prior due to Pay Forest Bureau of Cangres-
fiscal year Act, sup- Adjusted Service Department Budget sional Appropria-
appropria- plement, base proposed increase iscrease increase ties act

ties act etc. (a+b) increase allswed allowed allowed (c+g)

(a) (b) (c) (d) (e) (I) (g) (h)

1962 1,911 1,911 +787 +810 +550 +629 2,540
1963 2, 540 +34 2, 574 +126 +120 +120 +100 2, 674
1964 2 674 +2 2, 676 +181 -I- 181 +38 +38 2,714
1965 2 714 +43 2, 757 +23 +23 +23 +23 2,780
1966 2, 780 +30 2,810 +514 +12 2, 810'
1967 2, 810 +34 2, 844 +320 +10 +10 2,854
1968 2, 854 +41 2,895 +138 2,895
1969 2,895 443 2,938 +296 +229 +10 2,948
1970 2, 948 +143 3, 091 +86 +63 +200 3, 291
1971 3.291 +93 3,384 +552 +314 3,384

RANGE IMPROVEMENTS (INCLUDES COOfERATI VE RANGE IMPROVEMENTS

1962 2,388 2, 388 +1, 492 +950 +550 +792 3, 180'
1963 3, 180 +43 3,223 +175 +100 -20 3, 203
1964 3, 203 +2 3, 205 +612 +612 +47 +47 3, 252
1965 3, 252 +103 3, 355 +320 +328 +28 +28 3, 383
1966 3, 383 -4 3, 379 +1, 508 +836 3, 3
1967 3,379 +47 3, 426 +961 +16 +16 3, 442
1968 3, 442 +554 3,996 +548 3, 00

1969 3,996 -442 3, 554 +408 +872 +10 3, 564
1970 3, 564 +333 3, 897 +142 +79 3. 897
1971 3,897 +36 3,933 +Z 130 +1,004 +650 +650 4,583

SOIL AND WATER MANAGEMENT

1962 3, 201 3, 201 +3, 282 +2, 200 +1, 200 +1,939 5, 140
1963 5, 140 +108 5, 248 +836 +836 +400 +370 5,618.
1964 5,618 +4 5,622 +2, 321 +2, 240 +124 -347 5, 275
1965 5, 275 +3. 875 9, 150 +1,931 +1,930 +70 +70 9, 220
1966 9, 220 5 -3,998 5, 222 +5, 250 +2, 398 +1, 000 +500 5,722'
1967 5,722 +100 5, 822 +5, 054 +2,000 +539 +539 6,361
1968 6,361 -491 5, 870 +2, 492 +1, 018 5,870
1969 5,870 +124 5, 994 +939 +45 , 994-
1970 5,994 +752 6,746 +3, 805 +183 6, 746.

1971 6,746 -25 6,721 +2, 306 +323 a 6,721.

MINERAL CLAIMS, LEASES, AND SPECIAL USES

1962 3,335 -1,589 1,746 +3,249 +2,200 +1,200 +1,618 3, 364
1963 3,364 -82 3, 282 +936 +936 ±400 +340 3, 627:
1964 3,622 +3 3,625 +371 -f-360 +106 +106 3,731
1965 3, 731 +110 3, 841 +200 +203 +63 +63 3,904
1966 3, 904 +72 3, 976 +490 +342 3, 976.

1967 3,976 +93 4, 069 +496 +28 +28 4, 097

1968 4, 097 +94 4, 191 +206 4, 191

1969 4, 191 +69 4, 280 +173 +39 +39 4, 299
1970 4, 299 ±459 4, 758 +330 +162 4, 758.
1971 4, 758 ±391 5, 149 +2, 101 +334 5, 149

LAND CLASSIFICATION, ADJUSTMENTS, AND SURVEYS

1962 1,847 +1,589 3,436 3,436.
1963 3,436 +272 3,708 3,708.
1964 3,708 +4 3,712 +1,539 -F-1,488 +117 ±117 3,820'
1965 3,829 +113 3,942 +1,070 ±1,148 +70 ±70 4,012
1966 4,012 +83 4,095 +3,020 +1,695 +500 +250 4,345.
1967 4,345 ±120 4, 465 +4, 538 +1,800 ±1, 468 +1,260 5, 725

1968 5,725 -139 5,586 ±3,264 +1,525 +624 +624 6,210'
1969 6,210 +143 6,353 +956 +324 6,353
1970 6,353 +619 6,972 +1,476 ±119 +150 7,122
1971 7, 122 +259 7, 381 +1,447 +416 -150 -150 7, 231
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TABLE 4.-U.S. DEPARTMENT OF AGRICULTURE, FOREST SERVICE, FOREST LAND MANAGEMENT-Continued

TIMBER RESOURCE MANAGEMENT-SALES ADMINISTRATION AND MANAGEMENT

[In thousands of dollars]

FOREST FIRE PROTECTION

Base
adjusted

Prior due to Pay Forest Bsreau of Congres-
fiscal year Act, sup- Adjssted Service Department Budget sional Apprepria-
appropria- plernent, base proposed screase increase increase tion act

tion act etc. (a-f-b) increase allowed allowed allowed (c±g)

(a) (b) (c) (d) (e) (1) (g) (h)

1962 16, 051 16, 051 +5, 576 +4,500 +3, 100 +4,339 20, 390
1963-------20, 390 +375 20, 765 +1,897 +1,897 +1,400 +1,210 21, 975
1964 21, 975 +13 21, 988 +3, 743 +3, 572 -+450 +750 22, 738
1965 22,738 +823 23, 561 +3,934 +3,938 +273 +273 23,834
1966 23, 834 +120 23, 954 +7,009 +3,254 +500 24,454
1967 24,454 -1-367 24, 821 +5,736 +1,400 +666 +666 25, 487
1968 25,487 +471 25, 958 +3, 906 +1, 017 +685 +685 26, 643
1969 26, 643 -1-498 27, 141 +3,328 +392 +946 +825 27, 966
1970 27, 966 +1, 689 29, 655 +3, 796 +489 29, 655
1971 29, 655 +1,270 30, 925 +4, 634 +1,317 30, 925

MAINTENANCE OF IMPROVEMENTS FOR FIRE AND GENERAL PURPOSES 4

1962 9,802 -359 9,443 +5,369 +3,549 +1,927 +2,338 11,781
1963 11,781 -235 11,546 +1,180 +1,179 +359 +269 11,815
1964 11,815 +230 12, 045 +2,143 +2,100 +154 -896 11, 149
1965 11, 149 -9 11, 140 +2,532 +2,739 +322 +322 11,462
1966 11, 462 -597 10, 865 +4, 927 +2, 902 10, 865
1967 10, 865 +131 10, 996 +4,748 +95 +44 +44 11,040
1968 11,040 -1, 352 9,688 +2,071 +1,017 +50 9,738
1969 9, 738 +98 9, 836 +1, 760 -4, 509 +1, 056 -1,486 8, 350
1970 8, 350 +345 8, 695 +6, 207 +1,336 +779 +779 9, 474
1971 9, 474 -2, 085 7,389 +1, 745 7, 389

1963
1964
1965
1966 +16, 000 +9, 202 +4, 532 +4, 770 4, 770
:1967 4,770 4,770 +11,268 +4,957 +1,646 +1,946 6,716
1968 6, 716 +149 6,865 +8, 725 +2, 855 +542 +1,394 8, 259
1969 8,259 +94 8,353 +11,840 +11,840 +40 8,353
1970 8,353 -1,367 6,986 +3,301 +1,773 -1,325 -583 6,403
1971 6,403 -2,628 3, 775 +1, 187 3, 775

:1962 7,252 7,252 +2,629 +2,400 +2,150 +2,098 9,350
1963 9,350 +3,160 12, 510 +2,153 +2,153 +1,400 +1,020 13, 530
1964 13,530 -2,987 10, 543 +380 +380 +193 +193 10, 736
1965 10,736 +173 10, 909 +2, 137 +2, 116 +116 -134 10, 775
1966 10,775 10,775 +2,789 +2,091 +1,800 +1,400 12,175
1967 12,175 -8 12, 167 +1,135 +350 +196 +196 12, 363
1968 12,363 -287 12,076 +405 -800 -800 611,276
1969 11,276 +707 11,983 +800 +98 +193 711,983

-1970 11,983 +17 12, 000 -2,069 -1,496 -2,410 -2,410 9,590
:1971 9,590 +662 10,252 +3, 252 +1,773 +1,500 +1,500 11,752

:1963
1964

:1965
- 1966

1967
1968

:1969
:1970

1971 12, 474 22, 020 -4,875 -466 +3, 460 15, 934

- See footnotes at end of table.

WATER RESOURCE DEVELOPMENT RELATED ACTIVITIES

INSECT AND DISEASE CONTROL

CONSTRUCTION AND LAND ACQUISITION



862

TABLE 4.-U.S. DEPARTMENT OF AGRICULTURE, FOREST SERVICE, FOREST LAND MANAGEMENT-CostinuecE

TIMBER RESOURCE MANAGEMENT-SALES ADMINISTRATION AND MANAGEMENT

tin thousands of dollars]

ACQUISITION OF LANDS, WEEKS ACT'

Base
odjusted

Prior due t Pay Forest Bureau of Congres-
fiscal year Act, sop- Adjusted Service Department Budget sioaal Appropria-
appropria- plement, base proposed increase increase increase lion act

tiun act etc. (a+b) increase allowed allowed allowed (c+g)

(a) (b) (c) (ii) (e) (I) (g) (Ii)

1982 100 100 200 3o&

1963 300 300 +1,625 +1,625 +200 +200 500
1964 500 500 +3,000 +1,000 +462 962
1965 962 10+1,000 1,962 +4, 38 +4,038 -462 -282 1,680
1966 1,680 -1,000 680 +4,457 +1,000 680
1967 680 680 +2,950 +1,800 +1,800 +1,800 2,480
1968 2, 480 -680 1, 800 +3,729 +250 1, 800

1969 1,800 1,800 +480 -680 -500 1,300
1970 1,300 1,300 +680 +500 1,300

See footnotes at end of table.

FOREST RESEARCH-EXCLUDES CONSTRUCTION

1962 17, 703 17, 703 +9,600 +4, 103 +3, 470 +3, 470 21, 173
1963 21,173 +695 21, 868 +8,022 +8,022 +1,227 +1,112 22, 980
1964 22, 980 +35 23, 005 +10, 315 +3, 224 +743 +2, 203 25, 218

1965 25, 218 +3,775 28, 993 +4,814 +4,594 +926 +2,516 31, 509

1966 31, 509 -617 30, 892 +10,410 ±5,765 +952 +2,297 33,189
1967 33, 189 +638 33, 827 +15,684 +998 +1,246 +1,347 35, 174

1968 35, 174 +315 35, 489 +13,413 +6,311 +2,580 +2,395 1137,884

1969 37, 884 +1,180 39, 064 +9,100 +4,607 +2,243 +982 40, 046

1970 40, 046 +1,783 41, 829 +10,981 +3,508 +937 +1,160 1245,355

1971 45, 355 +1,780 47,135 +18,455 +5,845 +1,146 +1,742 48, 877

FOREST RESEARCH-CONSTRUCTION ONLY 13

1962 1, 075 1, 075 +5, 700 +5, 040 +1, 030 +4, 120 5, 195

1963 5, 195 5, 195 +2, 910 +1, 805 -4, 445 -2, 645 2, 550

1964 2,550 2,550 -2,550 -2,550 -2,550 -1,915 635

1965 635 '4 +50 695 +4, 287 +4, 287 +3, 165 +3, 316 4, 001

1966 4,801 '3 +75 4,076 +1,180 -2,683 +107 4,083
1967 4, 183 4, 183 -301 -4, 108 -4, 183 -898 3, 285

1968 3,285 -660 2,625 +5,145 +823 -1,007 +803 3,428
1969 3, 428 3,428 +13, 409 -2, 278 -3, 428 -3, 428
1970 +20, 627 +2,236 +931 931

STATE AND PRIVATE FORESTRY COOPERATION

1962 12, 409 12, 409 +7, 603 +5, 046 +3, 600 +3, 391 15, 800'

1963 15, 800 +23 15, 823 +5, 160 +2, 600 +30 15, 853

1964 15, 853 -1 15, 852 +9,525 +3,200 +65 +65 15, 917

1965 15, 917 +408 16, 325 +6,357 +6,357 +1,038 +1,038 17, 363

1966 17, 363 -305 17, 058 +6,300 +5,036 +500 +500 17, 558

1967 17, 558 ±254 17, 812 +6, 772 +5, 000 +339 +339 18, 151.

1968 18, 151 +67 18, 218 +5. 727 +5, 276 +100 +1, 600 19, 818.

1969 19, 818 +96 19, 914 +6, 582 +2, 300 +29 +15 19, 929

1970 19, 929 +210 20, 133 +13, 693 +580 +600 +2, 800 22, 9101

1971 22, 910 +253 23, 163 +12,002 +3,154 -1,000 +1,000 24, 163k

FOREST ROADS AND TRAILS (INCLUDING 10 PERCENT FUND)-CASH ONLY'

1962 45,166 -4,142 41, 024 +14.700 +12,000 +8,000 +6,000 47, 024

1963 47, 024 -1-6, 996 54, 020 +22,180 +4,080 +4,080 +3,380 +57,400
1964 51, 400 -1,999 55, 401 +26,300 +25,300 +23,000 +19,800 17 75, 201

1965 75,201 +6,412 91. 613 +20,400 +20,400 ±9,200 +7,500 89,113
1966 89,113 +19,768 108, 881 ±13,500 +13,387 +7,459 +7,459 "116,340
1967 116, 340 +2,078 118, 418 +25, 700 +27,615 +890 -410 118.003
1968 118, 008 -5,779 112, 229 +32,092 +28,952 +18,152 +9,152 II 121, 381

9969 121, 381 +8,316 129, 697 +21,790 +25,140 -16, 756 -17,766 111,931
1970 111,931 +5,875 117, 806 +9,435 +10,630 +17,470 +13,970 131, 776.

1971 131,776 -311 131, 465 +50,130 +33,722 +17,516 +17,516 22148, 981
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TABLE 4.-U.S. DEPARTMENT OF AGRICULTURE FOREST SERVICE, FOREST LAND MANAGEMENT_Continued

TIMBER RESOURCE MANAGEMENT-SALES ADMINISTRATION AND MANAGEMENT

[In thousands of dollarsj

FOREST ROADS AND TRAILS (INCLUDING 10 PERCENT FUND)-PROGRAM LEVEL2I

I For 1970 and prior years, funds for quality improvement of esisting facilities, new recreation construction and water
pollution abatement are shown above. For 1971 and subsequent years these funds are showu under the appropriation''Construction and laud acquisition."

2 Includes $500,000 reprogramed from "Insect and disease."
Does out include $2,821,000 transferred from ''Forest roads and trails" appropriation for emergency burn rehabilita-tion work.

4 Fur 1070 and prior years, amounts for construction of impr000ments for fire and general purposes are shows above.
For 1971 and subsequent years, these omounts are shswn under the appropriation "Construction and land acquisition."5 In 1966, this activity was established. It iocludos a portion of the wnrk formerly performed in recreation-public use.

For 1970 and privr years, funds fur designing and developing public use facilities are included above, For 1971 andsubsequent years, these fends are shown Under the "Construction and land acquisition" appropriation.
Excludes $500,000 which was reprogramed for range improvements.
Includes $1,500,000 which was reprogramed fur use in repairing California flood damages.S For 1970 and prior yearn "Construction and land acquisition" (Weeks Act) funds are shown under: Ferest laud man-agement-Recrealion_public use; maintenance of improvements fur fire sod general purposes; water resource develop-ment related activities; acquisition of lands, Weeks Act; Forest research-construction.
For 1971 and subseqnent years-these fuods are included uoderthe appropriation "Construction and land acquisition.',1 Supplemental for Appalachian region.

11 Includes $400,000 transferred from timber development organization loans and technical assistance.
12 Excludes $235,000 reprogramed from forest roads and trails for pay costs.
13 For 1971 nod subsequent years, research construction funds are strowe under the appropriation "Construction andand acquisition."
14 Supplemental for pesticide research.
In Supplemental for Forest Sciences Lsberotory, Athens, Ga.
I Culumu (b) alss includes adjustments in tO percent fond and supplemental appropriatjoos.
10 Includes $2,000,000 appropriated nuder the ''Access roads" appropriation.
18 Includes $22,500,000 supplemental fer flood repairs.
II Does not include recision of $6,185,000.
20 Includes $2,821,000 transferred to "Forest protection and utilizatien, soil, and water msnagemest," for emergencyburn rehabilitation work.
21 Column (b) includes sopplementals and other adjustments.
22 Includes $2,000,000 opprepriated under the "Access roads" appropriation.
21 Includes $2,821,000 transferred from "Forest roads andtrails'' appropriation for emergency born rehabilitatiun work.

Senator METCALF. I feel that probably the chairman and I both
agree that we have been derelict in the Congress in appropriatingadequate funds for protection of the fragile lands that you weretalking about for forest activities. I think it would be most helpful ifyou would tell us what you have requested and how we have failedto appropriate money foryou.

Mr. CLIFF. We will be glad to respond to that, Mr. Chairman.
Senator METCALF. Senator Hansen?
Senator HANSEN. Thank you, Mr. Chairman.
Following up, Mr. Chairman, on your last question, I submitted

for inc]usion in the record the last day I was here for hearings held,
I believe, a week or two ago, the status of financing of the development

1962
1963
1964
1965
1966
1967
1968
1969
1970
1971

45,166
49, 524
60, 400
77, 551

105, 491
119,203
117, 914
123, 948
115, 522
115, 468

-5,449
+8, 389
±3,213

+20,502
+10,949
+9,463
+6,460
+3,486

+40,771
+5,438

39, 717
57, 913
63, 613
98, 053

116, 440
128,666
124. 374
127, 434
156, 293
160,906

+10,000
+9,000

+15,500
+22,500
+14,800

-8, 370
+44,574
+30,000
±22,928
+40,032

+10,000
+10, 000
+15,500
+22,030
-j-6, 663
-8,359

+44,574
+30,207
+6,653

+34,392

+9,807
+2, 487

+13,930
+7,438
+2,763

-10,752
+14,574
-11,912
+10,175
+10,980

+9,807
+2, 487

+13,938
+7,438
+2,763

-10,752
-426

-11, 912
-025

+10,980

2249, 524
2260, 400

77, 551
105, 491
119, 203
117,914
123, 948
115, 522
155, 468

23171,886
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program for the national forests. At that time, there was included in
the material I submitted, I think, evidence that under the timber
resources management, Mr. Cliff, the reforestation and stand im-
provement funds which had been requested by the Forest Service and
-those actually appropriated represented a difference of $240 miliwn-
some-odd indicating that the Forest Service for that particular ac-
t.ivity received only 39.4 percent of the moneys that you had hoped
to receive.

I don't know if you happen to have that information before you.
I would suspect you may not be able to obtain that.

I would like to have confirmation or contradiction, whichever case
may be indicated, from you at some later time.

My figures indicate that the Forest Service received slightly less
-than 40 percent of the amount of money it had requested for refor-
estation and stands improvement.

Mr. CLIFF. I think we have to make a distinction between what was
requested and what was proposed in the 10-year program.

Senator HANSEN. I suspect what I-should say was the planned level
of -activities between 1963 and 1971 and what was actual.

Mr. CLIFF. You are referring to the 10-year program for the na-
tional forests. We made forecasts from 9 years ago as to wh-a-t level
of funding would be needed for balanced use and proper development
of all the resources on the national forests and this was in the form of
proposed levels of funding for different activities.

Now, the budget requests do not always follow these proposed levels
of funding for various reasons. We have uide1ines and budget ceil-
ings but, generally, we have urged the funding of all of these activities
on a balanced basis.

By the time the funding proposals get through the budget review
and appropriations process, they d-on't come out the way the program
proposed them.

For the reforestation and timber stand improvement item the actual
funding has been 39.4 percent of what we had proposed in the 10-year
program, whereas timber sales, as I testified this morning, were fi-
nanced at the rate of 96.5. The program as a whole was financed at
the level of about 65 percent and there was quite a bit of variation
between the different activities.

Senator HANSEN. Mr. Cliff, would you be able to comment on the
beetle situation on the Teton and Yellowstone National Forests? I am
lust wondering, are you getting on top of that situation -or getting
away from it? What is the situation?

Mr. CLIFF. No. I am sorry to say we are not getting on top of it. The
mountain pine beetle continues to deplete the pine forests in the for-
ests that border Yellowstone National Park and the Grand Teton Na-
tional Park and in several other places.

The singlemost serious infestation at this time is on the Targhee
National Forest in Idaho and Wyoming and in Yellowstone National
Park: Tiis infestation continues to spread despite our efforts to con-
trol it. We started taking aggressive control measures in 1962 and
combined this with attempts to harvest some of the infested and
threatened timber. We have bee-n able only to slow it down but not
ston it.

The infestation on the Teton National Forest has diminished. It has
moved into the Grand Teton National Park where it is continuing to
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kill trees, and there is an upsurge of infestation on the Bridger Na-
tional Forest on both sides of the Green River, and it is moving south-
ward. This infestation is impossible to control with artificial means.
The only real control is to remove the timber which is threatened.
Chemical control methods or artificial control methods can slow it
down, but we have not been able to control these recent epidemics with
just artificial measures.

We did make an effort to speed up the harvest of the susceptible
trees on the Targhee National Forest. We made a 6-year sale for 150
million board feet of susceptible lodgepole pine. The timber sale hasnt
proceeded as rapidly as we would like. It looks like an uneconomic
and hopeless thing to continue to put a million dollars a year into
artificial control in that area. We made what was a real tough deci
sion, a difficult decision, to discontinue the chemical control in that
area this year.

Senator HANSEN. You used the figure $1 million a year. Do I infer
from that for some period of time, for so long, I assume, that you have
beeii trying to fight this bark beetle, that that is the average annual
expenditure on those two forest areas?

Mr. CLIFF. We have been spending in the neighborhood of $1 mil-
lion to $1.25 million a year trying to slow this infestation down.
As I say, we combined some timber harvest with it. I am sure we have
slowed it down and delayed its spread but it has reached the point
now on the Targhee that we have decided to discontinue the chemical
control operation and to press just as hard as we can to get the sus-
ceptible trees removed by logging. But that has its problems, too,
in that area.

Senator HANSEN. What are the differences between forest lands
which have been turned over and that which has been clearcut? 1
am thinking of the ability of the lands to reforest, the problems of
erosion control and the esthetic qualities? I know that these are al]
concerns you have. Is there a significant difference, in your opinion?

Mr. CLIFF. That is a little difficult to answer because there is a lot
of differences in lands and there is difference in the severity of wild-
fires and there are differences in the condition of land after cutting.
Some species of timber require mineral soil for good germination and
regeneration. The harvesting of timber does help prepare the seed
bed for regeneration. A forest fire leaves the surface of the soil un-
disturbed except that it removes the vegetable matter and quite often
it is possible to move right in and plant in a recently burned area
wit.hout further soil preparation. In other cases, it may require some
additional soil preparation.

I know this is not a very specific answer but it is hard to generalize
because each situation is different.

In many of our clearcut areas we do burn the slash after the log-
ging and before regeneration of the stands in order to remove the
residual material and reduce the fire hazard and to make the site
more available for planting.

Senator HANSEN. In that connection, is it true that burning over
an area, whether it is induced by man or whether it is caused by na-
ture, does it reduce the humus in the soil? I think you have suggested
that it does.

Mr. CLIFF. Oh, yes, of course.
60-209 0-71-pt. 3-5
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Senator HANSEN. Wouldn't that diminish the quality of the soil
to reproduce new plant growth, in time?

Mr. CLIJ'. Not necessarily, Senator Hansen. It does reduce the
vegetable material, and depending on the severity of the burn, it
could remove all or most of it. Fire does leave some nutrients. It can
make them more available for plant growth, and very often if you
get prompt regrowth of vegetation the bad effects of fire can be
rapidly ameliorated, with respect to nutrient loss or soil loss.

I think the same is generally true of clear-cut areas.
Many soils have tremendous ability to provide for regrowth of

plant materials of one kind or another after fire or after cutting.
Senator HANSEN. I would not doubt that, but wouldn't it be true that

the vegetable matter, the humus that accumulates on top of the soil, does
represent nutrients that have been taken from the soil and from the air
previously so that over the long haul wouldn't burning tend to reduce
the ability of a soil to produce new plant life?

Mr. CLIFF. It is possible that under some conditions it could. We
have tested the nutrient qualities of soils in the South that have been
subjected to periodic controlled burning and over a O-year period
there is no evidence of reduced fertility or reduced productivity of
those soils. This could vary with different soil types.

I heard 'testimony here that burning, at least occasional burning,
was not particularly destructive of soil nutrients. There is a loss of
some of the volatile nutrients in the form of gas. But the interruption
of the nutrient cycle, as I understand it, is rather of short duration
and 'the soils do have ability to recover and offset these impacts.

Senator HANSEN. Let me ask you a further question. Are there any
areas, such as wilderness areas, where fires are permitted to burn as an
environmental control, that you know of?

Mr. CLIFF. No, not in the national forests.
Senator HANSEN. Is it not true that the early documents and pro-

posed regulations for wilderness areas called for nature-caused fires
to burn themselves out?

Mr. CLIFF. There have been proposals of this kind made by some
people. The theory is that lightning-caused fires, for example, are part
of nature, and that occasional fires are part of the natural ecology of
a wilderness area and that fires therefore should be allowed to burn
as they did under primitive conditions before the white man came here.

We have followed a policy of controlling fires in wilderness areas.
We are using less aggressive control in some areas where there is no
danger of the fire escaping and where the erosion hazards would not
be too great, and we are at the present time reconsidering the fire con-
trol policy that should be applied in wilderness areas.

One of the problems is that some soils, particularly very fragile soils,
when the vegetation is removed by any means, erode faster. Another
problem is that fires do not recognize a wilderness boundary and out-
side of these wilderness area boundaries there are usually resources
that need to be protected. This presents quite a dilemma. It is often dif-
ficult to determine just how extensively we should fight fires in wilder-
ness areas in order to avoid the spread into areas where the resources
do need protection.

We are reexamining this question.
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Senator HANSEN. I realize, of course, your obvious concern must be
with the management of the national forests. But I was wondering if
you might be familiar with the planning and management program as
spelled out in the master plan of the National Park Service for Grand
Canyon. Have you seen that?

Mr. CLIFF. No, I am not familiar with the master plan for the Grand
Canyon.

Senator HANSEN. If I could, let me read just a couple of statements
from this master plan. I am holding it in my hand here.

On page 32, the last paragraph says:
High priority will be given to the reforestation of forests to the conditions

that probably would have prevailed had man not interfered with their normal
processes by competitors, excluding fire, and by traditional forestry practices.
At first, management forms will gradually be phased out and will be replaced
first by extensive reforestation processes and eventually by ecological main-
tenances.

Then I am going to skip a few paragraphs to read a rather signifi-
cant concluding one which says:

As soon as fire behavior in Grant Oanyon brushlands has been determined and
suitabJe mausgement practices initiated, wildfires should be allowed to run its
course insofar as the safety of visitors and fires running outside the park will
permit.

I would invite your comment, if you care to make any on this.
Mr. CLIFF. I would prefer not to comment on a master plan pre-

pared by the Park Service for an area. that I am not completely fami-
liar with. But I would comment on our own feeling about this kind
of a policy for our wilderness areas. We feel that less intensive fire
control, where it can be permitted without undue risk of fire spread-
ing into adjacent areas, might be a rational policy to follow. It doesn't
really make sense to inc to fight fire in a remote wilderness area, where
the resource values that are used for human consumption are negligi-
ble or not important, with the same intensity you would in a very in-
tensively managed timber stand, down in the valley which is capable
of a high level of production.

So I think our fire control policies should take these things into
consideration.

Firefighting is expensive and it is especially expensive to fight fires
in some of the back country areas if you fight them the same way you
try to fight them in other areas.

At the same time, we can't allow fires to roll on a broad front in a
wilderness area and hit on a broad front the areas surrounding it,
and thus endanger life and property outside of the wilderness area.

We have to use some judgment.. The situation would vary with the
wilderness area in question. There are some places where you might
have a different degree of fire control than in others.

Senator HANSEN. May I ask, then, would you support the recom-
mendation that I find contained on page 82 of the report of the Public
Lands Law Review Commission? They say:

To support this conclusion, we recommend that the land management agen-
cies should be required by statute to control fire, insect and disease outbreaks
on public lands including wilderness areas to assure that there is no adverse
impact on any adjacent area.
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Mr. CLIFF. I think in general, if I understand that recommendation,
that we could support it. We have the same dilemma with insects an
diseases, you see, because they would not stop at wilderness area bound-
aries. We would not want to see epidemics build up that threaten im-
portant values outside. We face the question many times and in many
places as to where to stop trying to control spruce budworm, for ex-
ample. And unless there is a real danger that the outbreak in a wilder-
ness area will infest or threaten other areas, we have refrained from
spraying for spruce budworm in wilderness areas.

Senator HANSEN. As I understand rihat you are saying is it becomes
a matter of judgment trymg to determine how much of a threat may
be posed in other areas wherein important timber resources and other
resources may be available and are indeed being put to economic use
by man as to those remote areas where no economic use is intended or
contemplated for the resource and, if fire in those areas seemingly poses
little or no threat, or insects in those areas, to other areas, then your
response would be that there is less reason to take preventive or con-
trol effecting measures and steps under conditions where there is little
possibility of threats being posed outside?

Mr. CLIFF. That is correct. I think eacih situation has to be judged
on its own merits because each one would be different.

But I think the intensity, the aggressiveness with which you take
action on these things could be much less in some of the wilderness
areas than outside them. But you do have to assess the risks of endan-
gering values on the outside.

Senator HANSEN. A number of witnesses have suggested that clear-
cuttmg and enlightened management liad negative impacts on wild-
life population. Specifically, I think there was something about an
increase in the elk herds in Wyoming.

Have you any comment you care to make on that?
Mr. CLIFF. Yes; I would like to comment, Senator Hansen, because

this matter of wildlife management is very important in determining
the methods applied. First, let me indicate that I am proud to be a
member of the wildlife management fraternity. As to my qualifica-
tions, I am a charter member of the wildlife society. For years I
was in charge of wildlife habitat management studies in the Pacific
Northwest. I have been in charge of the wildlife management program
in the intermountain region, and during my whole career I have been
involved one way or the other in this field of wildlife management.

The first textbook I studied on wildlife was by Leopold, and he
stated in that text that good wildlife management required diversity
of vegetation and cover types. He pointed out the importance of the
edge effect between openings and cover. Most species of wildlife thrive
best around the edges of openings

This is especially true of deer and elk, rabbits and quail, and it's
true of most species of wildlife, but not all of them. Occasional open-
ings, well dispersed through a forest canopy, create generally more
favorable wildlife conditions than where you have large continuous
areas of closed canopies.

If timber management was not a consideration at all for many
forms of wildlife, the wildlife manager would have to manipulate
the vegetation in order to create the most favorable conditions for
wildlife. With silvicultural tools and timber harvest techniques avail-
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able this can be accomplished if it's properly handled for the benefit
of wildlife.

This is one of the merits of clearcutting. If clearcutting is prop-
erly applied, you create openings, and you get a flush of growth of
herbaceous and shrub vegetation, including soft fruit-bearing shrub-
bery. You get a succession of these vegetative species and you get di-
versity. This is generally favorable to wildlife, including big game.

One of the outstanding examples of this that I know involves the
Columbian black-tailed deer, on the west side of the Cascades of Ore-
gon and Washington. The numbers of these deer have increased four-
fold since 1940 on the national forests in that area despite heavy, in-
creased huntiiig, and this increase has been closely associated with the
patch clearcutting that has taken place in the national forests in that
area.

Senator HANSEN. You say fourfold?
Mr. CLIFF. They have increased fourfold. A similar response can be

demonstrated by the increase of elk in the same national forests in the
same general region, and there are many other examples of where
good game populations are associated with timber harvest and control
of cover and dispersal of openings.

Speaking of the elk in Wyoming, we did hear testimony when the
hearings were held last month that the elk population had decreased
on the Teton Forest. I think it was State Representative John Turner
that gave that testimony.

He attributed this to the clearcutting of timber in that area.
Now the facts as I have been furnished them by our field people

are that the elk population on the Teton Forest has been declining.
Our records show that in 1960 there was an estimated 18,000 elk oli
the Teton Forest and in 1970 there was 15,500 estimated.

These figures have been checked to the best of our ability with the
States game people and others. Whether this decline can be attributed
to timber harvesting operations or not is very questionable. I think
myself, that the clearcutting on the Teton has probably improved the
forage conditions for elk. A large part of the Teton, of course, is in a
wilderness area and many of the elk that come into Jackson Hole in
the winter, as you know, spend the summer in the national forests.

The one effect of timber harvesting that could have influenced this
downward trend is the construction of roads that make hunting easier
and that make the killing of animals easier.

As I listened to Mr. Turner's testimony, it seemed to be a matter
of overkill rather than adverse environmental effects of timber har-
vesting. This matter of overkill can be controlled by regulation. I
think it can be controlled by closing some of the roads that are not
needed after their principal use. But the facts are that on the Teton
Forest there has been a falling off of the elk population.

Now, Senator Hansen, this doesn't bother me too much because for
many years we have been trying to get a reduction of elk on the Teton
Forest to protect the spring and fall range surrounding the valley.
The calving ranges have been deteriorating, in our opinion, and we have
been trying to get the State game commission and others to agree to a
reduction of the Teton elk herds.

I don't know from personal knowledge right now whether the pop-
ulation is in proper balance or not. But we do have a healthy herd



870

there, and if it has been overshot, it's an easy thing to restore it by
regulation.

Now for Wyoming as a whole the picture is different. The statistics
I have are estimates based on the best surveys and checks that we can
make. In 1941 there were 33,800 elk estimated to be on the national
forests in Wyoming. In 1970, the estimate is 51,900, a rather substantial
increase.

This increase occurred in the face of increased timber harvest, in-
creased recreation, increased roadbuilding, and increases in other
activities.

Similar stories can be told of other major elk herds in the West with
which I am familiar. The Blue Mountain elk herd in Oregon is an
example. The Blue Mountain elk herds have increased from 14,200 in
1936, when I was studying that herd and had personal knowledge of
it, to 4Z,000 in 1970. That is over a three-and-a-half-fold increase.

This is an area that is fairly well developed with roads; there
have been timber harvest operations ill many parts of it; there is some
back country areas under protection. But generally it's an accessible
area with lots of human activity and this elk herd has thrived and
grown in spite of this human activity.

I can cite others, but I won't take the time of the committee to do so.
I really believe that timber harvest operations and wildlife manage-
ment are fully compatible and they are even complementary if they
are properly conducted.

Senator HANSEN. If I may, I would just like to observe that I share
the feeling that roads rather than timber harvesting, as such, in my
opinion, have been instrumental in bringing about any reduction in
the elk numbers at Jackson Hole.

I mean I think the roads have been a far more important factor than
has the amount of area that has been opened up by timber cutting.

I would say this: as you know, there is a very distinct and prominent
migration of the elk herd, so called, in Jackson Hole every fall. It
occurs when that time of year approaches that the elk move down; it's
more of an elevational migration, as you know. A lot of them make
their winter stand on the refuge just north of Jackson, others in lower
parts of the range, but there is a migration from higher, down to the
lower, elevational areas.

I think it's when that migration is in full swing that the hunter har-
vest often tends to be most successful, and in that respect I share the
feeling of others that roads have accounted for a far greater harvest.

I am not saying that it has been excessive; I don't know enough
about the details of the management to make that judgment. At least
I feel confident that the ability of hunters to get in an area that other-
wise would have been denied them by virtue of the presence of timber
roads has had a very marked impact on the success of the hunter kill
ratios.

Mr. CLIFF. I think there is no qeustion but what there is a greater
kill of big game and possibly other species of wildlife where there
is an intensive network of roads than elsewhere.

This can be controlled, though, by regulation as to length of the
season, the number of permits issued, by the control of the use of the
ioads, and through other regulatory measures. It just puts a new di-
mension into the wildlife management problem that has to be dealt
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with if you are going to have timber harvest operations which require
roads.

Senator HANSEN. I make that point because I think from time to
time it has been contended that one of the advantages of the timber
harvesting operation is indeed to provide roads into those parts of the
forest that otherwise would be inaccessible and unreachable to the
average visitor.

For some time in the past on the Teton National Forest I have heard
different personnel there say, well, you couldn't keep people out, the
roads were there, you have to let them go, and if they try to barricade
them, ways would be found to circumvent the barricades and, indeed,
the people would even go where there were no roads.

It has been my feeling that if the Forest Service really wanted to
stop vehicular movement in areas aiid got tough about it, they could
stop it, and I think maybe that does characterize the attitude of the
present personnel on the Teton Forest now.

They have decided that they are going to get a handle on it and
say to motorists. "You are not going to go beyond this point,' and
they are making it stick. I think the way that it will be made to stick
is to demonstrate a very firm position and wilhngnese to follow
through with charges and arraignment before the courts of persons
who violate those regulations that are spelled out by the Forest
Service.

I am pleased to note that there seems to be a changed attitude. It
was not always that way as far as I can remember.

I want to ask you a little bit about costs. This mornmg when you
were testifying, Senator Church I know was quite interested in the
revenues that harvesting of timber produced, and there were com-
parisons macta between those revenues on the one hand and the man-
agement practices of the forest on the other as they are reflected by
planting and by all of the various things you do to bring about a
regrowth of trees and timber.

My question is: Is it not true that even if we were to assume that
there is subsidizing of forest activities, assuming that your balance
sheet wouldn't disclose an operation that is paying its own way, is it
not true that there could well be some other public benefits that do
accrue from the cutting of trees?

I know one of the things that comes to my mind immediately is
that some time ago, I believe back in President Johnson's administra-
tion, there were some public goals announced of 2 6 million new
homes per year. Is it fair to assume that the investment the public
puts into your department may, indeed, result in a greater abundance
or a greater availability of building materials than would otherwise
be the case and, if we were to have a full accounting, we would need
also, in addition to what other accounting exercises have character-
ized our efforts up to this point, we should include as well the public
benefits that would go to the availability of building materials?

Mr. CLIFF. Yes; we know that there is going to be a need for more
homes in this country. This is generally recognized. It has been rec-
ognized by Congress, and we will need more materials for homes. As
I testified this morning, a share of these materials must come from the
public lands or we are going to be short of housing and it's going to
be more expensive.
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Now, I am glad you reopened the question of economics. I was not
entirely satisfied with the answers I gave this morning. I am not an
economist, and I am not the best one in the Forest Service to argue
economic theory. But there are other economic benefits that come from
timber harvest.

We have demonstrated beyond a question of a doubt that we can
increase water yields by the way we cut timber and manage the vege-
tation. In some parts of the West water production is going to be a
limiting factor. This is one of the side benefits from timber harvest
that has economic value. Harvest has to be properly conducted.

The importance of keeping thrifty growing trees on mountain lands
is important, and this just doesn't happen always under nature if you
leave it alone. We do get diseases and insect outbreaks and we get fires,
and just to protect values on these mountain lands might require the
reforestation of them.

Senator METCALF. Would my friend from Wyoming yield?
Senator HANSEN. I would be happy to, Mr. Chairman.
Senator METCALF. I am rather startled by this statement that you

have just made, Mr. Cliff, that you can increase water yield by timber
harvest methods.

I would hope that you would amplify that a little bit so that I will
understand that.

Mr. CLIFF. I will be glad to give you citations for the record, Sen-
ator Metcalf.

(The information referred to follows:)
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THE EFFECT ON STREAM FLOW OF THE KILLING OF SPRUCE
AND PINE BY THE ENGELMANN SPRUCE BEETLE

L. D. Love

Abstract--An outbreak of the Engelmann spruce beetle on the White River Plateau
of western Colorado killed the Engelmann spruce and lodgepole pine on a considerable
portion of the 762-sq mi drainage basin of White River above the town of Meeker, Colo-
rado. Statistical analyses were made to compare stream flow and water content of snow
for White River with similar measurements made for the 206-sq ml drainage basin of
Elk River above Clark, Colorado. The analyses show that the flow of White River in-
creased alter the beetle outbreak, and this increase is attributed to reduced interception
of snow and to reduced transpiration by the beetle-killed trees. Total annual stream flow
of White River was compared for three periods: (1) the 1937-1940 water years before the
killing of the spruce and pineS (2) the 1941-1946 water years during which the beetle out-
break was most active; and () the 1947-1951 water years alter the killing of the mature
and overmature spruce and pine had been completed. The average annual stream flow
Increased by 1.22 inches during 1941-1946 and by 2.28 inches during 1947-1951 as com-
pared to the perIod 1937-1940 alter adjustment was made for climatic fluctuations.

Introduction--During recent years the Engelmann spruce beetle (Dendroctonus engelmannil
(Hopk.)) has caused the death of Engelmann spruce (,plcea engelmannii Parry) over large areas of
the Rocky Mountains in western Colorado. On White River drainage a severe outbreak of this
beetle began in 1941 and continued through 1946. At first, only the spruce on small areas was
attacked, but by 1947 practically all Engelmann spruce and lodgepole pine (Pinos contorta Dougl.)
larger than sIx inches In diameter were killed on a considerable portion of White River watershed.
The Engelmann spruce beetle did not attack subalpine fir (Abies lasiocarpa (Hook) Nutt.), an asso-
ciated tree species in the spruce stands, nor did It cause the death of smaller spruce and pine
[WYGANT and NELSON, 1949J.

The Engelmann spruce beetle outbreak occurred on 226 sq mi of the forested area within
White River drainage. The beetle killed the mature and overmature spruce and pine in varying
amounts on this area. On the average, dead trees occupy 60 pct of the area, although locally areas
of dead trees varied from 26 to 80 pct. There remains a good stocking of young timber reproduc-
tion in many of the areas affected by the beetle outbreak.

Description of study areas--The White River Plateau Is drained by 'White River which rises
In the plateau itself (FIg. 1) and flows westward to join Green River in Utah. No accurate estimate
of the area of timberland on the watershed is available. The best available figures IndIcate that
400 sq ml are forest covered and that 226 sq mi of this area were affected by the Engelmann spruce
beetle. The lower portion of the watershed Is covered with sagebrt&sh, oakbrush, and aspen groves,
while In the upper portion one-fourth is open mountain grassland parks and the remainder is lodge-
pole pine, Engelmann spruce, and subalpine fir timberlands (Fig. 2).

The stream flow of White River has been gaged at Meeker, Colorado, since 1934. The water-
shed area above the gaging station Is 762 sq ml. The average annual flow from 1934 to 1951 was
417,711 ac ft or 10.27 Inches over the watershed. Elevations range from 6500 to 12,000 ft. The
bulk of the area affected by the beetle outhreak is 10,000 ft and above in elevation.

Two snow courses are located on White River drainage [FEDERAL-STATE COOPERATWE
SNOW SURVEYS, 1952]. The Burro Mountain snow course Is located 13 ml south of Buford, Colo-
rado, in an open park at an elevation of 9000 ft. The average water content of the snow pack on
April 1 was 18.60 Inches for the years 1936-1951. The Rio Blanco snow course is located six miles
northwest of Trapper's Lake, Colorado, In an open park at an elevation of 8500 ft. The average
water content of the snow pack on April 1 for the years 1936-1951 was 15.76 Inches.

To estimate the probable effects of the Engelmann spruce beetle outbreak on the stream flow of
White River, similar records were obtained for Elk River drainage above Clark, Colorado. Trees
on Elk River watershed have not been attacked by the Engelmann spruce beetle.

Volume 36, Number I February 1955
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Fig. 1- -Sketch map of the Engelmann spruce beetle outbreak
on the White River Plateau in northwestern Colorado

The Elk River watershed is approximately 60 ml northeast of White River. Stream flow of
Elk River has been gaged at Clark, Colorado, since 1937. The drainage area above the gaging
station Is 206 sq ml. The average annual flow for 1937-1951 was 223,562 ac ft or 20.34 Inches
over the watershed. Elevations range from 7500 to 12,000 ft. Most of the area is covered with
stands of lodgepole pine, Engelmann spruce, and subalpine fir. Some alpine grassland occurs
above 11,500-ft elevation on the high ntountain peaks which form the Continental Divide.

One snow course is located on Elk River drainage at the town of Columbine, Colorado, in an
open park on the divide batween Elk and Little Snake Rivers at an elevation of 8700 ft. The average
water content of the snow pack on April 1 was 17.3 Inches for the years 19361951.
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Fig. 2- -Dead spruce and pine on the White River Plateau

Table 1 summarizes the annual stream flow and water content of snow on April 1 for the White
and Elk River drainages. Stream flow is tabulated for water years beginning October 1 and ending
September 30. For example, the water year 1947 begins October 1, 1946, and ends September 30,
1947. The 1947 snow measurement was taken in April, 1947 [U. S. GEOLOGICAL SURVEY].

Table 1- -Total annual flow and water content of snow on April 1
for White and Elk Rivers, Colorado

1934
1935

Inch
6.03
8.99

Inch

Water content of
snow on April 1

Inch Inch

. . . . . .
1936 10.30 20.6 21.7

1937 8.11 23.79 15.2 20.3
1938 12.19 26.21 20.8 16.9
1939 9.16 18.48 17.6 14.9
1940 8.86 18.39 13.5 13.2

1941 11.06 17.82 18.6 12.0
1942 11.72 20.38 18.6 14.9
1943 9.28 21.09 14.5 17.3
1944 9.79 19.79 13.2 15.3
1945 11.34 28.34 20.0 22.6
1946 8.94 19.69 12.7 14.2

1947 13.62 23.76 18.5 14.?
1948 11.30 19.43 19.2 18.0
1949 12.86 26.54 22.9 23.4
1950 10.56 22.60 15.7 18.2
1951 10.83 21.21 15.0 19.4
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Effect of death of trees--Examination of the records in Table 1 indicate that, on the basis of
the general relation between stream flow and water content of snow, the flow of White River in-
creased slightly during the 1941-1946 water years and that a larger relative increase occurred
after 1946. These increases coincide with the history of the Engelmann spruce beetle outbreak.
The outbreak began in 1941 and had run its most active course by 1946.

To facilitate analysis, the stream flow and snow storage records of the White River drainage
were divided into the following three periods: (1) the 1934-1940 water years before the killing of
the spruce and pine; (2) the 1941-1946 water years during which the beetle outbreak was most
active; and (3) the 1947-1951 water years after the killing of the mature and overmature spruce
and pine had been completed.

It appears that the flow of White River is related to that of Elk River through the general
similarity of climate on the two drainage basins, but the differences In flow are caused In part by
the character of individual storms which result in differential snow deposits. Because the snow
courses on the White River watershed are in open parks, they were not affected by the death of the
trees, and the beetle outbreak caused no difference in the snow-course measurements on the two
watersheds.

Using the data In Table 1 for the ten years, 1937-1946 inclusive, before killing of spruce and
pine was completed, the regression equation which follows was fitted by the method of least squares
[SNEDECOR, l946,p. 342].

Y = 3.8849 + 0.28897x1 - 0.33931x2

where Y = estimated annual flow of White River, x1 = annual flow of Elk River, and x2 = difference
(Elk minus White) in the April water content of snow on thetwo watersheds. The multiple correla-
tion coefficient R = 0.8847 is highly significant and the standard error of estimate Is 0.746 inch.
The regression coefficients of x1 and x2 are also highly significant.

Thus the regression equation for the ten years 1937-1946 provides close estimates of the
White River flows. If no change had taken place in the White River watershed, it would be expected
that the observed flows of White River for the ensuing years 1947-1951 would be approximately
equal to those estimated from the equation. The differences in observed and estimated flows meas-
ure the effect of the dead trees on stream flow. A summary of the differencek In estimated and
observed flows of White River is given in Table 2.

Table 2--

Observed flows exceed estimated flows in every year, and the average excess of 1.55 inches
was highly significant, with confidence limits at the five per cent level of 0.95 to 2.14 inches. The
above analysis indicates that the Engelmann spruce beetle outbreak has influenced the Stream flow
of White River.

By means of the regression equation, the annual flow of White River was estimated for each
of the three periods as an additional test of the beetle outbreak on stream flow. An analysis of
variance was made of the differences between the observed and estimated flows to determine
whether the flows during the three periods were different. This analysis is summarized In Table 3.

The difference shown in Table 3 of 1.22 inches between the mean flows, 1937-1940 and 1941-
1946, and of 2.28 inches between 1937-1940 and 1947-1951, as adjusted for climatic fluctuations
by the regression equation, are highly significant. The confidence limits of 19371940 and 1947-
1951 difference of 2.28 inches are 1.64 to 2.92 inches at the five per cent level.

Water year Estimated flow Observed flow Difference
inch inch inch

1947 12.06 13.62 +1.56
1948 9.91 11.30 +1.39
1949 11.38 12.86 +1.48
1950 9.57 10.56 +0.99
1951 8.52 10.83 +2.31
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Table 3--Comparison of the differences between observed
and estimated flows of White River for three periods

All differences before 1941 were negative and all since were positive with the exception of
1946. Within the three periods the relation between observed and estimated flows was linear.

Discussion--The analyses reported deal with stream flow as measured at Meeker, Colorado,
and indicate that the flow has increased by an amount equivalent to a depth of 2.28 Inches over the
762-sq mi White River drainage basin. Because the death of the trees on 226 sq mi of the water-
shed area is the only change known to have occurred, it is pertinent to estimate the probable in-
creased flow from the area of beetle-killed timber. To obtain the increased flow indicated by the
analyses, 7.68-inch depth would be required on the 226 sq mi of beetle-killed timber.

The probable reasons for the indicated increase in water yield are reduced interception and
transpiration. The beetle-killed trees are still standing and retain a large proportion of their
branches, but the loss of foliage and finer branches allows more snow to reach the ground (Fig. 3).
However, the beetleki1led areas are not comparable to complete openings in the stands because
the dead trees still protect against complete exposure to Sun and wind.

Fig. 3--Snow interception is reduced by the death of the spruce and pine; contrast
snow depression In the foreground with one under live tree (right), April, 1953

It is possible that some factor (Or factors) not associated with the death of the trees is re-
sponsible for the change in stream flow, although this does not seem likely because of the lack of
change in the flow of Elk River. More detailed records of snow pack over the watershed and air
temperatures during the snowmelt period would permit more rigorous analyses,but such records
are not available.

inch inch inch
1 -0.919 0.465 +1.66
2 -0.592 +0.690 +1.39
3 -0.981 +0.251 +1.48
4 -0.441 +0.899 +0.99
5 0.726 +2.31
6 -0.126 .

Mean -0.733 +0.484 +1.55
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While the evidence indicates that the death of the spruce and pine trees has caused an increase
In water yield, the Engelmann spruce beetle is not the most effective or economic method of con-
trolling the density of timber stands. Experiments in the spruce-fir and lodgepole pine forest
types on the Fraser Experimental Forest have shown how certain timber harvesting methods may
increase water supplies [WILM and DURFORD, 1948; GOODELL, 19521. Through planned timber
harvesting in spruce-fir and lodgepole pine types, stream flow can be increased without the waste
of the timber resources, danger of snagfed forest fires, and the risk of soil erosion associated
with the catastrophic outbreak of the Engelmann spruce beetle.

Acknowledgments- -The author wishes to acknowledge the assistance given him In the proce-
dures and analyses of the data by James 0. Osborne, Statistical Analyst, and by H. W. Anderson,
Hydrologist, both of the U. S. Forest Service.
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FOREST TREATMENT EFFECTS ON WATER YIELD
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ABSTRACT

Results are reported for thirty-nine studies of the effect of altering forest cover-on water yield. Taken
collectively, these studies reveal that forest reduction increases water yield, and that reforestation de-
creases water yield. Results of individual treatments vary widely and for the most part are unpredictable.
First-year response to complete forest reduction varies from 34 mm to more than 450 mm of increased
streamfiow A practical upper limit of yield increase appears to be about 4 5 mm per year for each per
cent reduction in forett cover, but most treatments produce less than half this amount. There is strong
evidence that in well-watered regions, at least, streamfiow response is proportional to reduction in
forest cover. As the forest regrows following treatment, increases in streamfiow decline; the rate of
decline varies between catchments, but appears to be related to the rate of forest recovery. Seasonal
distribution of streamfiow response to treatment is variable; response in streamfiow may be almost
immediate or considerably delayed, depending on climate, soils, topography, and other factors.

INTRODUCTION

For centuries man has made casual
observations on the relationship between
forests and water, but only recently has he
become concerned with other than the
engineering aspe cts of water control and
transport. Scientific investigation into forest-
water relations began around the turn of this
century. In 1912 Raphael Zon attempted to
enlighten the U.S. Congress and the public
with his report, Forests and Water in the Light
of Scientific Investigation. His aim was to
"bring together impartially all the well-
established scientific facts in regard to the
relation of forest to water supply". In
retrospect, we find that many of the tenets
of only 50 years ago seem strange to us now.
This is encouraging. We have made progress,
and I believe the increased knowledge of how
forests affect water is paying dividends today.
But we still have much to learn if we are to
meet mounting demands for clean, plentiful
water and at the same time conserve our
natural resources.

The objective of this paper is to review
results from world wide studies of the effects

of altering forest cover on water yield, and
to discuss the significance of these results
when considered collectively.

HISTORY OF EXPERIMENTS

In 1900 the Swiss began studies on two
small catchments in the Emmenthal Moun-
tains. One was almost completely forested,
the other mostly pastureland. Measurements
of streamfiow, precipitation, and climate were
made to determine the influence of the forest
on the water economy. Despite attention to
detail and the thoroughness of Engler's
(1919) work, there was no way to be certain
that differences in streamfiow between the
two catchments were caused solely by
differences in forest cover.

The control watershed approach (compar-
ing flow from two similar catchments during
a period of "calibration", and then treating
one while leaving the other untreated as a
control) was first used in the Wagon Wheel
Gap study of 1911 on two small forested
catchments high in the Colorado Rockies.
This was the second serious attempt to
measure quantitatively the influence of
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TABLE 1
Location, Description, and Results o

Catchment Area
-

Mid-
areael.

Slope >( tOO
/Elev. Diff. Aspect Vegetation and soils

Moan
annual
precip.

Mean
aflnUal

flowLength )

Coweeta, N.C. ha m % mm mm
13 16.1 810 26 NE Mixed hardwoods. Basal area

about 24 m°Jha. Granitic
1829 792

17 13.5 885 44 NW origin, deeply weathered
sandy clay loam, up to 6 m

1895 775

22 34.4 1035 35 N deep, base rock tight. 2068 1275

19 28.2 960 32 NW 2001 1222

16.1 840 34 S 1725 739

3 9.2 825 32 SE 1814 607
10 85.8 975 24 SE 1854 1072

41 28.7 1065 46 SE 2029 1285

40 20.3 1035 42 SE 1946 1052

6 8.8 790 35 NW 1821 831

37 43.7 1280 47 NE 2244 1583
28 144.2 1200 31 NE 2270 1532

Fernow, W. Va.
1 29.9 755 23 NE Mixed hardwoods. Basal area

about 24 m2/ha. Sandstone
1524 584

2 15.4 780 15 S and shale, stony silt loam,
ito 1.5 m deep.

1500 660

5 36.4 780 14 NE 1473 762

3 34.4 805 13 S 1500 635

7 24.2 800 13 NE 1469 788
(some

H. J. Andrews, Oreg.
snow)

1

3

95.9

101.2

700

760

28

32

NW

NW

Coniferous. Volcanic tuffs
and breccias, clay barns,
shallow to deep.

2388

2388

1372

1346

San Dimas, Calif.
Monroe Canyon 354.1 840 17 S Chaparral with woodland

riparian vegetation along
streams. Granitic, rocky
sandy loam, generally
shallow.

648 64

Bell 2 40.5 885 32 S

Sierra Ancha, Ariz.
North Fork,

Workman Creek
100.4 2225 17 SW Coniferous (ponderosa pine).

Quartzite, clay loam up to
813

(some
86

5 m deep. snow)
South Fork,

Workman Creek
128.7 2165 8 NW 813 87



Water-yield Experiments, with references

Description of treatment
(percentage refers to portion of area treated

anless otherwise stated)

1940, 100% clearcut, no removal, regrowth.
1962, experiment repeated.
1941, 100% clearcut, no removal, regrowth Cut annually

except years 3, 4 and 5.
1955, 50% poisoned in alternate 10 m strips, no

removal, regrowth restricted 4 years.
1949, 22% basal area Cut (understory only), regrowth.

1954, 25% poisoned (Cove hardwoods), regrowth
restricted 3 years. 1956-7, 100% clearcut, partly
burned, pine planted, regrowth restricted.

1940, 100% area cleared for agriculture.
1942, to 1956, 30% basal area cut by uncontrolled

logging, regrowth.
1955, 35% basal area cut by selective logging,

regrowth.
1955, 27% basal area cut by selective logging,

regrowth.
1942, (July), 12% clearcut (streambank vegetation),

regrowth.

1963, 100% clearcut, no removal, regrowth.
1962-4, 51% clearcut, timber removal, 26% thinned,

regrowth.

1957-8, 85% basal area removed by commercial
clearcut, regrowth.

1957-8, 36% basal area removed by diameter-limit Cut,
regrowth.

1957-8, 22% basal area removed by extensive-selection
cut, regrowth.

1957-8, 14% basal area removed by intensive-selection
cut, regrowth.

1964, 50% (upper half) area cut, timber removed,
regrowth not permitted.

1962-3, 40% commercial clearcut.
1963-4, 40% additional commercial clearcut.
1959, 8% area cleared for road construction.
1962-3. 25% clearcut and burned.

1958, 1.7% Cut (riparian vegetation only), sprouts
controlled, grasses encouraged.

1959, additional 2.6% cut (canyon bottom vegetation),
sprouts controlled, grasses encouraged.

1959, 40% poisoned (chaparral on moist sites), repeated
application of herbicide.

1953, <1% cut (riparian vegetation only), sprouts
controlled.

1958, 32% cleared (moist site), grass seeded.
1953-5, 30% basal area cut by selective logging.
1956, 6% basal area cut by thinning.
1957,9% basal area reduced by burning.

60-209 0 - Is - pt. 3 -- 6
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averaged 25 mm per year

averaged 55 mm per year

nonsignificant
immediate small increases,
nonsignificant on annual

basis
286

200 (approximate)

8 (nonsignificant)

92 (growing season only)

small increase in low flow
small increase in low flow
small increase in low flow
small increase in low flow

May-December 6 mm,
January-April 4 mm.

May-December 5 mm

June-September 17 mm

nonsignificant
13 51 15 48 30
nonsignificant
nonsignificant
nonsignificant

Dunford and Fletcher (1947)

Rothacher (1965)

Rowe (1963)

Merriam (1961)
Crouse (1961)

Rich et al. (1961)
U.S. Forest Service (1964)

Water yield increases by years
following treatment References

1st 2nd 3rd 4th 5th

mm
370 283 279 247 203 Kovner (1956)
371

Johnson and Kovner (1954)
408 361 256 167 245 Hoover (1944)

198 155 130 112 100 Hewlett and Hibbert (1961)
71 64 55 47 39 Johnson and Kovner (1956)

46 24 36
152 48 46 50 38
127 95 59 113 80

130

64

36

86

36

89 Reinhart et al. (1963)

Reinhart and Trimble (1962)
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TABLE I

* Three years during treatment,

Catnhmant Anna
Mid.
anna
dcv.

Slopo x 100
fEtev. Diff. Anpnt Vagotation and noda

Mafln
annoal
pccctp.

Moan

flow'. Lcngth J

Fraser, Cob.
ha m % mm mm

Fool Creek 289.0 3200 18 N Coniferous (lodgepole pine,
spruce-fir). Granitic, sandy
loam > 2.5 m deep.

762
(75%

snow)

283

Wagon Wheel Gap,
Cob.

B 81.! 3110 37 NE 84% forested (aspen and
conifers). Augite, quartzite,
rocky clay loam,

536
(50%

snow)

157

Meeker, Cob.
White River 197,400 Conifers (spruce). 265

Kamabuti, Japan
II 2.5 200 40 E Conifer 60%, broadleaf 40%. 2616 2075

Tufi', shale. (40%
snow)

Kenya, East Africa
Kericho Sambret 688.0 2200 5 NW High montane and bamboo. 1905 416*

Phenolite lava, deep friable
Kimakia A 35.2 2440 S clay. 2014 568*

Jonkershoek, South
Africa

Bosboukloof 208.0 520 30 SW Scierophyll scrub (chaparral 475

Biesievlei 32.0 365 30 SW type). 490

Coshocton, Ohio
172 17.6 350 14 SW 30% hardwoods in 1938. 970 300

Sedimentary, silt barns. (little
snow)

Western Tennessee
Pine Tree Branch 35.7 160 5 E 23% mixed hardwoods in 1230 255

1941. Sandy silt barns.
Eastern Tennessee

White Hollow 694 410 6 SE 65% mixed hardwoods and
pine in 1934. Limestone,
cherty silt loams.

1184 460

Central New York
Sage Brook 181 525 15 SE Mixed hardwoods and

conifers.
974 535

Cold Spring Brook 39! 565 35 S Shabesandsandstonesoverlain 1030 616
Shackham Brook 808 520 5 5 by glacial till, silt barns up

to 3 m deep.
1030 627

Adirondacks, New
York

Sacandaga River 127,200 575 1 Northern hardwoods with
conifers. Glacial till, sandy
loam < I m deep.

1143
(some

snow)

770

Southwestern
Washington

Naselle River 14,245 275 Douglas-fir, western hemlock. 3300 2690
Silty-clay loam and stony
loam, 2 m deep.



continued

Desceiption of treatment
(percentage refers to portion of area treated

unless otherwise stated)

1954-7, 40% commercially clearcut in strips,
regrowth.

1919, 100% clearcut, some removal, slash burned,
regrowth.

1941-6, insects killed up to 80% of timber on 30% of
area.

1948, 100% cut, annual recut of sprouts.

1959-60, 34% cleared for tea plantation, clearweeded.
1956, 100% cleared, pine planted, cultivation of

vegetables for 3 years.

1940, 53% afforested with pine.

1948, 98% afforested with pine.

1938-9, 70% reforested, mostly pine.

1946, 75% reforested, mostly pine.

1934-42, 34% reforested, mostly pine.

1932, 47% reforested, conifers.

1934, 35% reforested, conifers.
1931-9, 58% reforested, conifers.

1912 to 1950, basal area increased from 17 to 28 m2/ha.

1916 to 1954, 64% area logged at rate of 2% per
year, regrowth.

treatment effects removed.
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Water yield increases by years
following treatment

Itt 2nd 3rd
j

4th 5th

mm

86 53 79 97 53

34 47 25 22 13

58 (average for 5 years)

110 (average for 3 years)

103

457 229 178

Reduced water yield for
given year

104 (4-yr. mean) at
16-20 yrs.

142 (4-yr. mean) at
8-12 yrs.

135 (after 19 years)

76to 152 (after 16 years)

no detectable change

106 (after 26 years)

172 (after 24 years)
130 (after 24 years)

196 (after 38 years)

no detectable change
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forests on streamfiow. In the words of Bates
and Henry (1928): "It is not enough to know
whether forests influence streamfiow; it is
necessary to know how much, at what
seasons, and under what conditions of
climate, soil, and topography, and the varia-
tions between different kinds of forests, as
well."

After eight years of calibration, one of the
catchments was denuded and for seven
additional years streamfiow from the denuded
area was carefully compared with flow from
the control catchment remaining in forest.
Although Bates and Henry did not use
regression techniques, they demonstrated
conclusively that cutting the scrub aspen and
coniferous vegetation on the 81-hectare
catchment did increase streamfiow. The study
proved a technique, and it demonstrated that
yield changes could be quantitatively assessed.

Other studies followed, both in this
country and abroad. In the United States, the
U.S. Forest Service has led research in
forest-water relations since the early 1930's.
In South Africa, rising concern over the
effects of afforestation on water stimulated the
Jonkershoek Research Station in 1935 and
Cathedral Peak in 1945. During the 1950's
studies were begun in EastAfrica to investigate
the influence of forest and land use practices
on streamfiow. Other countries are developing
similar programs of research, but most of
these are still in the initial stages.

SUMMARY OF RESULTS

Table 1 contains a brief description of
thfrty-nine catchment studies, treatments
imposed, and effects on water yield for
several years following treatment. Except
for the last seven studies listed in Table 1
(Pine Tree Branch to end of table), treatment
effects were determined by the control
watershed method (Kovner, 1956; Kovner
and Evans, 1954; Wilm, 1943) and were
reported significant at the 5 percent level.
Unless otherwise indicated, treatment effects
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are expressed as depth over the entire
catchment area, even if only a portion of the
catchment was treated. Additional inform-
ation pertaining to the experimental areas
follows.

Coweeta Hydrologic Laboratory
The Coweeta Hydrologic Laboratory was

established by the U.S. Forest Service in 1934
to study forest hydrology in the humid
mountain region of the southeastern United
States. The Coweeta basin comprises 1740
hectares of steep forest land with tight
bedrock and numerous small, distinct catch-
ments. About 100 separate storm events each
year dump 2 m of water on the basin, less
than 5 percent coming as snow. Precipitation
is quite well distributed throughout the year,
varying from an average of about 200 mm in
March to 100 mm in October. At Coweeta,
twelve catchments have been subjected to
various cutting and cover conversion treat-
ments since 1940. One of these, Watershed 13
is the site of the only cutting experiment ever
replicated in time.

Fernow Experimental Forest
Gaging began in 1951 on several small

catchments at the Fernow Experimental
Forest in the Allegheny Mountains of West
Virginia. Except for lower precipitation and
shallower soils, the Fernow catchments are
similar to those at Coweeta. Studies were
designed to determine effects of logging
practices and cutting operations on stream-
flow. Results of five treatments are reported
here.

H. J. Andrews Experimental Forest
Two watersheds have been treated at the

H. J. Andrews Experimental Forest on the
western slope of the Cascade Range in
Oregon. In this area, the climate is character-
ized by heavy rainfall during winter months
and little or no rainfall during midsummer
months. The study objective was to determine
how logging affects streamfiow under this



climatic régime. Significant increases occurred
after each treatment phase, but they were small
in actual volume, amounting to less than
0.1 mm per day during the low flow season.

San Dimas Experimental Forest
At San Dimas, in southern California, two

watersheds were selectively treated by cutting
and deadening only vegetation thought to
use proportionately large quantities of water.
In this semiarid climate, winters are moist,
and potential evapotranspiration greatly ex-
ceeds rainfall during hot, dry summers. When
only 1.7 percent of total catchment area was
cut along the stream in Monroe Canyon, the
first-year increase in streamfiow was equiv-
alent to 625 mm of water over the area
actually treated. On another catchment, the
chaparral on moist, deep soil (40 percent of
the area) was sprayed with herbicides in early
1958. Flow increased 42 mm over area
treated during the subsequent June to
September drying season. In July 1960 a
disastrous wildfire swept these watersheds
and destroyed all vegetation. Dry-season
streamfiow from both watersheds increased
appreciably the first season after the fires, but
flow from other untreated but burned water-
sheds did not.

Sierra Ancha Experimental Forest
Effects of various cutting practices and

wildfires on water yield were studied on two
high-elevation catchments in Arizona, where
two-thirds of total precipitation comes in the
winter (some as snow), and summers are hot
and dry. Unlike San Dimas, a riparian cut
(less than 1 percent of catchment area) did
not produce a detectable increase in stream-
flow on North Fork of Workman Creek, but
converting a moist forested site to grass cover
on the same catchment did increase flow. On
the South Fork of Workman Creek, changes
in flow could not be detected following a 45
percent reduction in basal area resulting from
selective logging, stand improvement cutting,
and wildfire over a 4-year period.
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Fraser Experimental Forest
This area is representative of high-elevation

areas of the Colorado Rocky Mountains,
where three-fourths of the precipitation
comes as snow and summers are mild. The
Fool Creek Watershed, containing a stand
of mostly mature lodgepole pine, was logged
in strips and blocks from 1954 to 1956
(40 percent of the area was clearcut). Increases
in streamfiow appeared mainly in the May
June snowmelt period, but some came during
the summer and early fall.

Wagon Wheel Gap
This area is similar to Fool Creek in

climate and topography, except that precipit-
ation is lower and is one-half snow. The scrub
aspen and coniferous cover on Watershed B
(about 16 percent of the area had no forest
cover) was clearcut in 1919, and the slash was
piled and burned. Increases in flow occurred,
but were restricted almost entirely to the
snowmelt period.

White River
An insect outbreak on the large White

River Watershed in western Colorado in the
early 1940's killed up to 80 percent of the
spruce stand on 30 percent of the watershed
area. Love (1955) estimated that the yearly
increase over the affected area was 196 mm.
Again the extra water came mainly as
increased spring snowmelt.

Kamabuti, Japan
Precipitation on this small area was heavy.

with 40 percent coming as snow. Increases
following clearcutting were restricted to the
growing season. Peak flows were increased
as much as 20 percent.

East Africa
The Sambret catchment at Kericho in

Kenya underwent clearing preparatory to tea
planting beginning in 1959. Increases in flow
were not detected until the cleared area had



been clean-weeded for tea planting. Presum-
ably, the rapidly growing weeds which sprang
up between clearing and clean-weeding used
as much water as the high bamboo forest. At
Kimakia, Kenya, Watershed A was cleared
and planted to Patula pine, and vegetables
were grown among the pines until the third
year, when the pines were 3 to 5 m high. A
large increase in streamfiow followed cutting,
but no change in seasonal pattern of stream-
flow was observed.

South Africa
Located near Stellenbosch, South Africa,

the Jonkershoek studies were begun in 1935
to evaluate effects of afforestation of the
native sclerophyll scrub on water yields.
Several experiments are in progress, but only
two are of sufficient duration to report at this
time. Other studies are in progress at Cathed-
ral Peak in Natal and at Mokobulaan in the
eastern Transvaal. The Bosboukloof catch-
ment was 53 percent afforested with Radiata
pine in 1940. Beginning about 4 years after
planting, streamfiow began to decrease as
the plantation matured. Mean annual stream-
flow decreases (water year begins in April)
for 4-year periods beginning 8 years after
planting were 66mm (1948/51), 109 mm
(1952/5), and 104 mm (1956/9). The Biesievlei
catchment was 98 percent afforested with
Radiata pine in 1948, and a similar pattern
of flow decrease began about 4 years after
planting. Again by 4-year periods, the mean
annual decreases were 79 mm (1952/5), and
142 mm (1956/9).

Coshocton
At this agricultural research installation in

Ohio, abandoned farmland on Watershed 172
(amounting to 70 percent of area) was
planted mostly to pine to restore a complete
forest cover. Water yield decreased as the
forest regrew, about 70 percent of the
reduction occurring during the dormant
season.
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Pine Tree Branch *
This badly depleted watershed in western

Tennessee was reforested in 1946, mostly with
southern pine (about 75 percent of total area
was replanted). Streamfiow decreased as the
area became reforested. However, the decrease
in flow was attributed to a reduction in
surface runoff; baseflow was little changed.

White Hollow
This eastern Tennessee watershed was 34

percent nonforested in 1934 when a study was
begun to evaluate effects of land use changes
on runoff and sedimentation. Reforestation
was complete in 1942, but no net changes in
amount of streamfiow have been detected.

Central New York
The influence of reforestation on stream-

flow from abandoned agricultural lands was
studied on four small watersheds in central
New York. The Sage Brook catchment was
47 percent reforested with conifers in 1932,
leaving 13 percent unforested. The treatment
on Cold Spring Brook was similar; conifers
were planted in 1934 on 35 percent of the
area, leaving 14 percent unforested. On
Shakham Brook, 58 percent of the area was
reforested by 1939; 16 percent of the area
was left unforested. Streamfiow reductions
on these catchments are shown in Table 1. A
fourth catchment in the same general area
(75 km is the greatest distance between catch-
ments) was not reforested, and its flow did
not change during the same period.

Sacandaga River
Eschner (1965) studied the effects of long-

term recovery of forest vegetation on water
yield from the Sacandaga River drainage in thc
Adirondack Mountains above Hope, New
York. He reported an increase in forest basal

*Treatments presented thus far have been eva!-
uated by the control watershed approach. Pine
Tree Branch and studies following are individually
gaged areas where streamfiow changes have been
evaluated by correlating streamfiow with climatic
variables.



area from 17 m2/ha in 1912 to 30 m2/ha in
1950, when a severe storm substantially
reduced the forest stand once more. By
correlating runoff with forest recovery and
climatic factors, he concluded that between
1912 and 1950, annual water yield was
reduced 196 mm, and that after the 1950
storm, water yield increased 45 mm. Changes
in flow both before and after the storm were
restricted mostly to the dormant season, and
were attributed to increased interception as
forest vegetation became denser until 1950,
and to decreased interception after the 1950
storm.

Naselle River
Martin and Tinney (1962) correlated runoff

with logging in the Naselle River drainage in
southwestern Washington between 1930 and
1956. They concluded that no change in
runoff had occurred as a result of logging the
watershed at a rate of 2 percent of the area
each year for 27 years. They further postulated
that where rainfall is adequate for rapid
regrowth of vegetation, there was little reason
to expect a significant change in water yield
if annual cutting is restricted to a small
percentage of the watershed.

DISCUSSION

After careful study of the thirty-nine
forest treatment studies reported in this paper,
several generalizations can be made:

Reduction of forest cover increases
water yield.

Establishment of forest cover on
sparsely vegetated land decreases water
yield.

Response to treatment is highly variable
and, for the most part, unpredictable.

The preceding statements must be qualified
when individual experiments are considered,
but in general they are accurate. With few
exceptions, each study showed a definite
response to cover alteration. On the other
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hand, the magnitude of treatment response
varied considerably; complete cutting and
burning of scrub aspen forest high in the
Colorado Rockies caused streamfiow to
increase only 34 mm during the first year
after cutting, whereas, in the mountains of
East Africa, complete cutting and removal of
high bamboo forest increased water yield by
457 mm. These extreme examples reflect the
diverse nature of the results and hint at the
complexity of the causative factors.

For convenience, the discussion is broken
into four topics: (1) water yield increases
immediately after treatment, (2) decline of
yield increases after treatment, (3) amount of
yield decreases following afforestation and
reforestation, and (4) seasonal distribution of
yield increases and decreases.

First-year Yield Increases
For purposes of comparison, it is con-

venient to express increases in water yield
immediately after treatment as first-year
increases (increases over a 12-month period
beginning with any month, but generally
broken at the beginning or end of the growing
season). First-ycar increases for thirty treat-
ments were plotted against percentage re-
duction of forest cover (Fig. 1). When these
studies are considered collectively, there
appears to be little relation between amount
of increase and percent reduction of forest,
except that most of the points lie below a line
extending from the origin to a yield increase
of 450 mm at 100 percent reduction in cover.
The point above the line at the lower left of
Fig. 1 is the riparian cut at San Dimas,
California, where the increase in flow was
large (625 mm), considering only the area
treated. The first-year increases from 100
percent reduction in forest cover at Kimakia
in Kenya (457 mm) and Coweeta Watershed
17 (408 mm) plot on either side of this line
at the upper right of the graph.

It would be premature to suggest that 450
mm is the upper limit of first-year increases
in water yield following complete reduction
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of forest cover. However, it is apparent that
exceptional climatic conditions must prevail
if large increases are to be obtained. Ex-
perience to date (Fig. I) shows that most
treatments produce less than 300 mm extra
water during the first year after treatment.

At Coweeta and Fernow enough experience
exists to allow some conclusions about
expected yield increases under humid climates
where rainfall is evenly distributed throughout
the year. First-year increases at Coweeta fall
into two groups (Fig. 2), depending on water-
shed aspect. Best fit straight lines, extending
from the origin through plotted points,
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Fio. 1. First-year streamfiow increases after treatment versus reduction of forest cover of thirty
water-yield experiments, with line drawn to depict 450 mm of increased flow.

indicate the average yield increases ex-
perienced at Coweeta on northerly and
southerly aspects. Treatments on north and
northeast slopes consistently produce first-
year increases averaging about 350 mm when
equated to the proportion of the watershed
area or basal area treated. These results leave
little doubt that cutting forest vegetation
under Coweeta conditions can give water
yield increases up to 400 mm the first year
after treatment. The most convincing of these
experiments is Watershed 13 (Fig. 3), the only
cutting experiment repeated after the forest
had regrown. Between September 1939 and
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Fio. 2. First-year strearnflow increases from Coweeta and Fernow treatments versus reduction
in forest cover, showing influence of aspect and the linear relation between area cut and amount

of yield increase.



Fio. 3. Coweeta Watershed 13 at end of second growing season after second Cut.

January 1940, all woody vegetation on the
I 6-hectare catchment was cut and left on the
ground; regrowth was allowed. The second
cut, as nearly like the first as possible, was
made in November and December 1962.
During the MayApril water year following
the first cut, streamfiow increased 370 mm*
(Fig. 4). The increase declined thereafter as
the vegetation regrew, but the second cut, 23
years later, produced an increase in stream-
flow almost identical with the first.

* These streamfiow data and others reported from
Coweeta are slightly different from those reported
in earlier publications because of complete recom-
putation of all back streamfiow records using modern
data processing techniques (Hibbert and Cunning-
ham, 1965). However, the data are not materially
changed, except in a few instances where errors
were uncovered by recomputation.
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Treatments imposed on southerly aspects
produced much smaller responses than on
northerly aspects. Fernow results are included
for comparison (Fig. 2). Fernow's watersheds
show no differences attributable to aspect,
and they plot at a level slightly higher than
Coweeta's southerly aspect treatments. These
plottings illustrate that at Coweeta and
Fernow, a linear relationship exists between
percent reduction in forest cover and first-
year yield increase. Whether similar relations
hold for other locations is unknown, because
experience is insufficient to allow comparisons
to be made.

Reasons for such large differences in
response to treatment between northerly and
southerly aspects have been repeatedly sought.
Differences in evapotranspiration attributable
to variation in solar energy receipt of steep
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north and south slopes is strongly suspected
and is now being intensively investigated.

Small reductions in forest vegetation on
two catchments at Coweeta and Fernow
failed to produce a detectable increase in
streamfiow. It has been argued that small
vegetative reductions may not increase
streamfiow as readily as large cuts because
stands receiving small vegetative reductions
may still use as much water as the original
stand. This argument has merit, but is
difficult to substantiate because experimental
error is often larger than the expected
response. This is particularly true when the
vegetative reduction is less than 20 percent
and the expected yield increase is small.

Attempts to correlate first-year increases in
flow with precipitation, or with precipitation
minus runoff (an estimate of evapotrans-
piration when precipitation and total water
yield are accurately measured), were only
partially successful. Large increases in yield
are generally associated with high precipita-
tion, and small increases occur when pre-
cipitation is low. Notable exceptions are the
Kamabuti clearcut in Japan (mean annual
precipitation 2616 mm; increase during first
three years averaged 110 mm) and two
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watersheds at the H. J. Andrews Experimental
Forest in Oregon (mean annual precipitation
2388 mm; increase in streamfiow less than
10 mm after 30 to 80 percent of the area had
been clearcut or logged).

Decline of Water Yield Increases
Yield increases almost invariably begin to

decline soon after treatment. Figures 4 and 5
are examples of decline of yield increases at
Coweeta. In both figures, the entire period of
record is presented as streamfiow deviations
from regression of the treated watershed on
the control. The calibration periods are
shown, and deviations from the regression
lines during the calibration periods give a
visual interpretation of precision of the
experiments. Computed experimental error
for Watershed 13 is ± 60 mm at the 5 percent
level for the year following treatment
(Kovner, 1956). The experimental error for
Watershed 17 is similar. In Fig. 4 the vegeta-
tion was allowed to regrow for 23 years. The
curve imposed over the bar graph is Kovner's
(1956) log-time trend (the decline of yield
increase is a linear function of the logarithm
of time in years since treatment). By extrap-
olating this relationship, Kovner suggested

Fiu. 4. Deviations from regression of annual streamfiow for Coweeta Watershed 13 on annual
streamflow for control watershed during cajibration (1936-9) and treatment (1939-64) periods.
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Fto. 5. Deviations from regression of annual streamfiow for Coweeta Watershed 17 on annual
streamfiow for control watershed during calibration (1936-40) and treatment (1940-64) periods.

that increases would be negligible after the
thirty-fifth year. By the twenty-third year,
when the area was recut, his relationship was
still valid.

On Watershed 17* (Fig. 5), the rate of
decline of yield increase with time was more
rapid, despite cutting of sprout growth the
first and second years after treatment. No
cutting was done during the third and fourth
years, and the decline continued. However,
after annual recuts were resumed, streamfiow
again increased, leveling off at about 235 mm
per year above pretreatment level. Similar
declines in flow increases after treatment

*Earlier analyses of Coweeta 17 treatment
effects, including the analysis in the preliminary draft
of this paper presented by the author at the Inter-
national Symposium on Forest Hydrology in
September 1965, were based on streamfiow data
which received only partial correction for a shift in
the hook gage reference bar used to set the water
level recorder to the water level flowing over the
weir blade. This analysis is based on data fully
corrected between 1936 and 1946 when most of the
shift occurred. The correction resulted in a mean
increase of 5 percent or 41 mm in annual stream-
flow during the 11-year period. The magnitude of
treatment effects (Fig. 5) was altered by the correc-
tion, but the general pattern of water yield increases
following cutting was little changed.

occurred in all of Coweeta's experiments
(Hewlett and Hibbert, 1961). The rate of
decline was less from the understory vegeta-
tion cut (Watershed 19), probably because
regrowth of the understory vegetation was
slow.

Elsewhere, this general pattern of decline
of increased water yield after treatment is
apparent, but the rate of decline appears to
vary with the rapidity with which revegetation
occurs. Fernow's treated watersheds behave
similarly to Coweeta's watersheds, and when
the high bamboo forest at Kimakia in Kenya
was cut, the rate of decline was also very
rapid, judging from water yield increases of
the first three post-treatment years (457, 229,
and 178 mm). Opposed to these rapid
declines in treatment effects are the Fool
Creek and Wagon Wheel Gap studies in
Colorado, and North Fork of Workman
Creek in Arizona. In each of these, regrowth
of forest vegetation was slow and apparently
in line with the decline in treatment response.

Yield Decreases After Establishment
of Forest Cover
Streamfiow generally decreases after forest

cover is established on nonforested areas.
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Two brush-covered catch ments at Jonker-
shock (Bosboukloof and Biesievlej) were
afforested with Radiata pine in 1940 and
1948. After about 4 years, streamfiow began
to decrease until 12 to 20 years after planting,
when flow was 150 to 200 mm (based on area
treated) lower than before afforestation.
Results presented by Banks and Kromhout
(1963) suggest that during wet years (indi-
cated by high runoff) flow reduction was
larger than during dry years.

Other studies, mostly of reforested agri-
cultural lands in the eastern United States,
also show that streamfiow decreases as new
forests develop. Figure 6 contains results of
nine studies, showing decrease in annual flow
plotted over percentage of area reforested. A
straight line extends from the origin to a
point on the right of the graph which repre-
sents a 220 mm decrease in flow for a com-
pletely reforested catchment. Most catch-
ments plot close to the line. However,
Biesievlei plots well below the line, possibly
because the decrease was evaluated only 8 to
12 years after planting. White Hollow
Watershed showed no detectable decrease
after 34 percent of the area was reforested.
The expected decrease in this case is probably
no greater than experimental error associated
with the experiment. No control watershed
or calibration period was available for
analysis of treatment effects.

The decrease in flow from Cold Spring and
Sacandaga watersheds is considerably greater
than from other treatments in New York.
Schneider and Ayer (1961) reported that 35
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Fiu. 6. Decreases in annual water yield versus percentage of area reforested for eight catchments.
(Sacandaga results are not included).

percent of Cold Spring Brook was reforested
with conifers in 1934, and that streamfiow
had decreased 172 mm by 1959. By equating
this decrease to the treated portion of the
watershed, the indicated decrease in flow
becomes 480 mm, about twice as much as
two companion watersheds, Sage Brook and
Shackham Brook. Eschner (1965) estimated
that basal area of the forest stand on Sacan-
daga watershed increased from 17 m2/ha irs
1912 to 30 m2/ha in 1950. This change in
forest cover is difficult to evaluate in terms
of percentage of catchment area reforested;
therefore, the Sacandaga results are not
included in Fig. 6.

From experience available to us at this
time (Figs. 1 and 6), water yield increases
caused by forest reduction appear to be
greater than water yield decreases after
reforestation. However, this apparent lack of
compatibility may not be real; it may simply
be a question of insufficient range in observa-
tions. If reforestation was carried out at
Coweeta, for example, it is assumed that the
decrease in water yield after forest regrowth
would be about the same as increase from
cutting. The decline of the water yield
increase as the forest regrew after cutting
Watershed 13 supports this assumption (see
Fig. 4).

Seasonal Distribution
The seasonal distribution of yield increases

varies between studies because of soil depth,
physiography, severity of treatment, pre-
cipitation, and other factors. The water
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savings may appear quickly, or be delayed for
weeks or months, depending on the factors
involved. For example, water yield increases
from high-elevation watersheds in Colorado,
where one-half to three-fourths of precipita-
tion occurs as snow, appear almost entirely
as increases in spring snowmelt. Martinelli
(1964) attributes increases as much to
reduced interception and increased snow
accumulation in openings as to decreased
summer evapotranspiration. Increased dor-
mant season interception is considered the
major cause of heavy dormant season
decreases in flow following reforestation of
areas in New York (Eschner, 1965; Schneider
and Ayer, 1961). Here again, snow is an
important part of annual precipitation.

At Fernow, water yield increases came
mostly during the growing season, apparently
because savings in evapotranspiration ap-
peared quickly as increased streamfiow. At
Coweeta, seasonal distribution of water yield
increases varied; small increases tended to
come mostly during the growing season,
whereas large increases were more uniformly
distributed throughout the year. On Water-
sheds 13 and 17; a greater proportion of the
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water yield increase actually came during the
dormant than during the growing season.
These patterns of seasonal distribution of
increased flow persisted for several years
after treatment.

Reasons for such behavior are not clear,
but soil depth and other physiographic
features of the catchment probably are
controlling factors. Kovner (1956) attributed
the delay of water increases until the dormant
season to lags in transmission of water
through the soil reservoir. Apparently, at
least part of the reduction in summer evapo-
transpiration does not appear as streamfiow
until heavy rains flush it through during the
dormant season recharge period. Why these
delays are so pronounced on some areas, and
apparently lacking on others, needs further
investigation.

Monthly analysis of streamflow allows
more intensive study of treatment response
than annual or seasonal analyses. Figure 7
contains a multiple regression analysis giving
monthly streamfiow deviations from regres-
sion of Coweeta Watershed 37 on its control.
This, in effect, is a 19-year history of the
relation of streamfiow behavior between two

1951-52 1955-53

1955-5? 1957-54

MJJaSO UJJASONDJFMAMJJASOIISJFMAUJJ05060JFM4MJJ050NDJFM4
950 1961-62 1962-63 1963-64 1964-65

Fio. 7. Deviations from regression of monthly streamfiow for Coweeta Watershed 37
on monthly streamfiow for control watershed during calibration (1943-62) and treatment

(1963-4) periods.



ESCUNER. A. R. (1965) Forest pro! eel/on and stream-
Jiow/ron, an Ad/ram/ark watershed. Ph.D Thesis.
State Collego of Forestry, Syracuse. N.Y. 209 pp.

GooDrI.L. B. C. (1958) A preliminary report on the
1k8, years effects of timber hanening on voter
yield fran' a Colorado waters/yeS. U.S. Forest
Serv. Rocky Mournain Forest Expi. Sia. Paper
36. 2 pp.

adjacent watersheds. Experimental error at
the 5 percent level for each month varies
from 5 to 20 mm.

Watershed 37, extending to 1700 m above
sea level, is the highest elevation treatment at
Coweeta. The area is characterized by steep
upper slopes, with shallow soils and extensive
rock outcrops in the upper one-third of the
catchment. When cutting began in March
1963, streamfiow response was immediate,
although large increases did not appear until
June and July, when cutting was almost
complete. Increases began to fall off during
late summer and fall months of 1963, and by
February 1964, had essentially dropped to
zero. In March, a heavy increase appeared
presumably because of unseasonally heavy
precipitation during that month.

May and June of the 1964 growing season
were very dry months; streamfiow dropped
back to pretreatment level during May, and
was only slightly higher during June and July
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For centuries man has been aware of a kinship
between forests and water. His early observations
of clear, cool water flowing from springs in forested
mountains and foothills, growing into larger and
larger streams still in the forest, and then emerging
into drier, treeless plains, suggested to him that
there had to be some connection between trees and

New twists to old techniques offer
more water for alternative uses.

WATER
from the
FORESTS
by twin C. Reigner

water.
Because most fresh water is found in forested

areas and rivers rise in forests, most observers
theorized that forests make water and that trees
are necessary to provide steady flows of water.
There were the usual heretics, however, generally.
with a scientific bent, who questioned every known
fact. They conjectured that a tree was larger than
any other plant and might transpire more water
than any other plant. If so, how could it make
water? Warming up to their work, the doubters
then suggested that it was the other way around:
forests are found where there is more water, but
only because trees need more water than smaller
plants and they grow where they can find it.
Articles appeared and the argument grew, but
neither side had scientific evidence.
Mr. Reigner is Research Ferester, Division of Forest Envi-
ronmental Research, Forest Service, U.S. nepartment of
Agricultore.
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The Swiss made the firat attempt to obtain such
evidence in 1900. One of two small catchments in
the Emmenthal Mountains, the Sperbelgraben, was
completely forested; the other, the Rappengraben.
was deforested to the extent that 65 percent was
in pasture, meadow, and field. They meaaured
streamfiow, precipitation, and other climatic condi-
tions in an attempt to detect the influence of the
forest on the water regime. Despite strict attention
to detail and an exhaustive report, the results were
largely qualitative and the conclusions were open
to question. There were differences in streamfiow,
but cri;ics pointed out that there were other differ-
ences in the two catchments besides the differences
in vegetation. Inasmuch as streamfiow characteris-
tics under undisturbed forest cover had never been
established, there was no way to be certain that the
differences in streamfiow were caused solely by
the deforestation.

he famous Wagon Wheel Gap experiment was
the first to use the control watershed approach.
Planning began in 1909 and in 1910 construction
work began on two adjacent watersheds on the
Rio Grande National Forest, near Wagon Wheel
Gap in Colorado.
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Tap..The famous Wagon Wheel Cop experiment, conducted
an two adjacent watersheds on the Rio Grande National
Forest, near Wagon Wheel Gap in Colorado, was the
first to use the control watershed approach. Stream
gaaging Stations ore located at A and B Continuous
records were maintained for 15 years. (See text far
details of tha experitaent.j

Watershed 17, Comes Is Hydralagic Labarstory, in 1962, AboveThree Bar C Watershed in control Ariuonn A goad
stx years after planting ta white pine. When the standaf introduced lovegrosses atid native herbaceous
erigtnal limber was felled tn 1941, the sratershed yielded plants has become established after fire and herbicide
16 additional inches of water per year. treatments to suppress chaparral brash sprnots

Streamflow from this watershed has changed from
intermitteot to permanent flaw

WATER SPECTRUM

60-209 0 - 7t - pt. 3 -- 7



Watershed 6. Coweetu Hydrologic Laboratory, after
Limber was removed end replaced with gross.
A coatoar road winds through the project.

By July 1911, research workers had completely
instrumented the two watersheds to measure
streamfiow, precipitation, and meteorological data.
They maintained continuous records for 15 yearn.
After 8 years, the watersheds were considered to
be "calibrated" under original conditions. Then,
they removed all of the scrub aspen and coniferous
vegetation from Watershed B, except for a atrip
about 25 feet wide on each side of the stream.
In the autumn of 1920, they finally removed the
streamaide vegetation, essentially denuding the
watershed. They left Watershed A untouched, and
there has been no later cutting on Watershed B to
this day.

This pioneer effort yielded a number of conclu-
sions: the spring flood increased about 35 percent
in the third year after forest removal; the silt load
increased about 10 percent from an extremely low
level before cutting; log-hauling trails caused a
very small amount of overland flow. Most impor-
tant, however, the answer to the perennial question
was conclusive; the total annual yield of water
had increased! The increase was not great; with
an average annual precipitation of only 21 inches,
a great increase in yield was not anticipated. The
largest increase was obtained during the third
year following cutting, about 2 inches. This dwin-
dled to a little more than one-half inch by the
sixth and seventh years. For the seven post-
denudation years, the increase averaged about 1
inch. One inch over a watershed has an unspec-
tacular rtng to it, yet that 1 inch of waler spread
over an acre equals 27,154 gallons, and over the
200-acre Watershed B, the annual increase in yield
was almost 5.5 million gallons!

Many studies at home and abroad followed the
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Wagon Wheel Gap project. In the 1930's the well-
known outdoor hydrologic laboratories of Coweeta
in the Great Smokies of North Carolina and those
at San Bimas in southern California began their
research South Africa also began investigations
in the thirties, with rising concern over the effects
of widespread afforestation Since the end of World
War II, the Forest Service has allocated at least
half of its effort in watershed management research
on the subject of water yield improvement.

IJutside of the Forest Service, studies have been
conducted by other agencies and by a number of
universities One of the earliest ones following
Wagon Wheel Gap was initiated by the US,
Geological Survey (USGS) in central New York
State to investigate the effect of reforestation on
streamfiow regimen. Nine years later in 1941, the
Tennessee Valley Authority began its studies on
the badly eroded Pine Tree Branch watershed in
Tennessee. It was reforested and gullies were con-
trolled. The Agriculture Research Service also
conducted a similar study on one of the Coshocton
watersheds in Ohio.

Significant studies on the subject have been
recently carried out at the State University of New
York College of Forestry, the Pennsylvania State
University, Colorado State University, and Oregon
State University. Scientists at other universities
have studies on established watersheds adminis-
tered by various Government agencies,

Increased yield occurs, in most cases, from a
saving in water consumption on the watershed.
Many studies have shown that trees are heavy
water users If they are removed or deadened, the
water they transpired is saved, and thereby more
water is yielded in streamfiow. Interception is an
important factor in water loss, Because trees inter-
cept more rainfall than other plants, forests have
a greater water loss in this phase of the water cycle.

There are two other procedures, both dealing
with snow, which are more complex in nature and
are being developed to improve water yields. The
first procedure, snowpack management in high
mountain forents, consists of creating openings in
unbroken forests to catch and hold the snow, The
second is alpine snow management in areas above
timberline Artificial barriers installed on alpine
crests cause the formation of huge drifts that melt
slowly and prolong streamfiow through the summer.

Some of the experiments have resulted in spec-
tacular increases in annual streamfiow, some have
had small increases that required statistical analy-
sin to show significance, and others exhibited no
effect of watershed treatment In no case has a
controlled watershed experiment showed a reduc-
tion in annual water yield as a result of removing
trees. Similarly, reforestation experiments to assess
the opposite effect inevitably showed a reduction



In subsequent years, without fertilization, the
grass cover became less dense and the water yield
gradually increased. By 1965, the water yield ex-
ceeded the predicted yield by almost 6lnches. Grass
production was down to 1.8 tons per acre from the
high of 35 tons per acre in 1961. The inverse cor-
relation between grass production and water yield
was nearly perfect. To reinforce the relationship,
the watershed was again fertilized heavily In
1986with an accompanying grass production of
3.5 tons per acre and a zero water yield increase.
The following year, the grass was completely dead-

in water yield. As the trees grew larger, the yield
decreased in the New York State study by USGS:
the reduction was over 8 inches in annual stream-
flow for the mean rainfall. At TVAs Pine Tree
Branch watershed, total runoff decreased about
45 percent in the 20 years following reforestation
and erosion control. A State University of New
York College of Forestry investigation found that
the flow of the Sacandaga River had decreased by
71/a inches during 38 years after timber cutting was
prohibited in the Adirondack Forest Preserve.

The most spectacular increase in water yield
one that has received much notice through the
yearswas the 16-inch increase on a northwest-
sloping watershed at the Coweeta Hydrologic Lab-
oratory in the high rainfall mountain region of the
Southeast. This was the result of an extreme treat-
ment in which all the trees were felled and left
on the ground. The immense deposit of organic
matter on the soil surface doubtlessly inhibited
nearly all of the evapotranspiration from the water-
shedthe evaporation from the soil surface as
well as transpiration from vegetation. Regrowth
was cut each year for 14 years. During this period
the annual increase gradually dropped and leveled
off at about 11 inches.

No other experiment was able to attain an in-
crease of 16 inches until 3 years ago when a larger
water yield increase-18 incheswas recorded
at the H. J. Andrews Experimental Forest in Oregon.
Here, the climate is even more humid and the rain-
fall higher than in the southern Appalachians.

In the meantime, the results of many other simi-
lar experiments had appeared, all with lesser in-
crease, although another of the Coweeta water-
sheds did record an increase of 15 inches. The
latter experiment was the first watershed treat-
ment at Coweeta and one of the most important. It
was first cut in 1940 and regrowth began immedi-
ately. Yield increases tailed off until it was recut
22 years later. Again, yield increased 15 inches,
exactly the same amount as resulted from the
original cut. As far as we know, this is the only
watershed experiment that has been repeated on
the same ares.

In 1965. a landmark paper was prepared by A.R.
Hibbert, one of the watershed scientists of the
Forest Service, reviewing all of the experiments to
that time. In it he stated, "Results of individual
treatments vary widely and for the most part are
unpredictable." Without question, the results of
treatments have varied widely from place to place
and from one year to another. However, in the last
5 years an immense amount of important data has
appeared and yields are much more predictable
now than they were 5 years ago. In addition to the
Oregon results, a watershed treatment at the Hub-
bard Brook Experimental Forest in New Hampshire
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caused a 13-inch increase with less rainfall. How-
ever, one contributing factor was a cooler climate
in New Hampshire than in North Carolina or Ore-
gon. Numerous other experiments provided useful
data. These data, together with some of Mr. Hib-
bert's own research in Arizona, have led him to
agree that water yield increases are now fairly
predictable. The Arizona research is in relatively
dry chaparral country that might be expected to
have low potential for water yield increases. The
research has shown that the amounts of annual
increase fluctuate from year-to-year depending on
rainfall. In the 7 years since the chaparral brush
vegetation was removed and replaced by grass on
a small watershed (3-Bar C] in central Arizona,
the annual yield increase has been as low as 1.5
inches and as high as 14 inches. The low increase
occurred in a year of very low rainfall, while the
high increase came after 2 years of high rainfall.
Here is a prime example of widely varying in-
creases, but one in which the reasons for the varia-
tions are known.

Two other recent breakthroughsboth from re-
search at Coweetahave increased our under-
standing of the effect of vegetation on the water
regimen and our ability to predict yield increases.
Although we have long suspected that evergreen
coniferspines, firs, spruces, and othersuse more
water than do deciduous hardwood trees, there is
now proof of this hypothesis. Two watersheds
were planted with white pine after the removal of
the mature hardwoods. Once the canopy of the new
plantation began to close. streamfiow declined
steadily at a rate of 1 to 2 inches per year. Ten
years after planting, water yield was 3.7 inches less
than expected from a mature hardwood stand.
Much larger decreases in yield are expected as
the planted trees grow larger.

The second significant find was unexpected with
a little serendipity for good measure. In 1960, a
22-acre watershed at Coweeta was converted from
trees to grass. In most cases, from studies on plots
and other converted watersheds, we have found
that grass uses less water than trees, and conversion
to grass results in a water yield increase. In this
case, the grass, which was fertilized heavily when
seeded, was thick and lush and there was no stream-
flow increase. This was the unexpected finding.

WATEa SPECTRUM



900

An aerial view of Fool Creek
Watershed near Fraser, Cola., skews
the pattern of timber removal for
snowpack management Contoured
access roads lace the ares.

BelowOn the Fool Creek
Watershed. fleer Fraser, Cola.,
strips of timber were removed for
snowpack management. Strips still
contained a heavy snowpack in
mid-lone when this photograph
was token.
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AboveA snow fence built on the upwind edge
of u natural snow trap in the alpine of the
Rocky Mountains will help to determine if
snow fences in such locations will increase the
trapping efficiency of the natural cotchmento
and increase the amount of snow contributing
ta strecmfluw in the tate summer..

LeftThe Rocky Mountain alpine zone
includes all areas above the elevation of the
true forest. The deep deposits of snow
persist until late summer, melt slowly and
provide streumflow to lower devotions.

BelowThis heavy snowpack in the Fraser
Experimental Forest, fleer Fraser, Cola..
is a reservoir which wilt provide wuter for the
trees and other vegetation as it melts.
A large port of this moisture will be used by
the trees end vegetation with the remainder
eventually becoming streomfluw



ened and water yield jumped to 11 inches more
than the predicted amount.

'V\Thile these results were extremely interesting
and useful, they showed us thst there is still much
to be learned Water use is not necessarily depend-
ent only on the size of the plant or the depth of
the roots; it is also somehow related to vegetative
production We may also hypothesize that pine
uses more water than hardwoods because it inter-
cepts more rainfall and because it transpires water
all year long instead of only during that portion of
the year when the hardwoods are in leaf

Snowpack management in high mountain forests
of the West involves cutting strips through the
forests to redistrihute the heavy snowfalls and re-
duce evapotranspiration over the watershed. The
subject has been researched in Colorado and in the
California Sierras The Colorado study, on Fool
Creek Watershed at the Frazer Experimental For-
est, furnished evidence showing a definite redis-
tribution of snow by strip cutting. The snowpack
is much less in the uncut strips because the snow
blows from the trees soon after it has been inter-
cepted The effect of interception on evaporation
of the snow (sublimationl does not appear to be
a significant factor in the Rocky Mountains of
Colorado.

Although there is more snow and more water
equivalent in the open strips versus the forested
areas, there is no measurable increase in total
snow storage on the treated watershed over that on
a completely forested control watershed. Neverthe-
less, the treatment has increased the yield by more
than 25 percent. Two probable ressoras for this
are: (1) the water that formerly was used by the
vegetation in the cut strips is now available for
streamfiow; and (2) more snow is deposited in
the open strips where soil moisture deficits are the
least.

The situation in the California Sierras is some-
what different. Although the snowpack is also very
heavy there, temperatures are higher than in the
Rocky Mountains. As a result, snow has a higher
water content causing it to stick to the tree cano-
pies for a longer time. Thus, because there is a
greater opportunity for sublimation, interception is
a larger factor in the Sierras than in the Rockies.
The removal of trees prevents interception and
increases the snowpack

Alpine snowpack management is aimed at the
accumulation of snow at high altitudes where it
will melt more slowly than if it were blown to
lower elevations Presumably, there also would be
less evaporation at the higher altitude. This much
of the story was easily recognized from natural
drifts, but the objective of research was to develop
and locate artificial barriers that would create more
and larger drifts.
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i\.t the other extreme of elevation, the lowlands,
another form of water yield improvement is being
carried on Phreatophyte control is similar to the
work mentioned earlier; trees or brush are removed
to prevent water losses by transpiration. Phreato-
phytes are plants that habitually obtain their
water supply from the zone of saturation either
directly or through the capillary fringe. Some
writers call phreatophytes "nonbeneficial water-
wasting plants," hut this requires subjective judg-
ment as to whether or not the plant is beneficial.
To keep the definitions in order, we should also
mention riparisn plants: those that grow close to
a stream and get their water supply directly from
the flowing stream rather than from ground-water
supplies. Although riparian plants are more ob-
vious in their water consumption, the effect of
phreatophytic and riparian plants are the same.

Phreatophytestheir excessive use of water and
their controlhave been researched by scientists
of many different disciplines in numerous agencies
and universities There is little or no disagreement
that phreatophytes consume great quantities of
water and that their removal would increase sup-
plies for other uses. However, phreatophyte control
is not particularly easy and there are detrimental
side effects of control measures. Eradication is
probably done most effectively by mechanical
meansuprootingwhich temporarily scars the
landscape and may cause considerable sediment
movement. A bulldozer, even in the hands of the
most skillful operator, is not a neat, clean instru-
ment. It can become a devastating machine with a
heavy-handed skinner. The next most effective
control measure is herbicide application. It pro-
vides less certain control than bulldozing and is
now under heavy fire as a source of environmental
pollution. Objections to any and all phreatophyte
control are being voiced by conservationists who
consider phreatophytic plants more esthetically
pleasing than grassy or bare streambanks. Hunters
and other wildlife suthusiasts object to the loss
of animal and bird habitat.

Phrestophytic plants probably cover as much
as 18 million acres of land in the water-short South-
west, and consume about 25 million acre feet
(8,150 billion gallons) of water per year. At one
time it was hoped that as much as 14'/s million
acres could have phreatophyte control and that
25 percent of the water loss might be saved. This
would have amounted to a tremendous quantity of
water, between 5 and 6 million acre feet (1,000-
2,000 billion gallons) per year Mounting opposition
has caused these estimates to be scaled much
lower, probably only a small fraction of the earlier
estimate.

Recently, there has been a stirring of interest
toward a form of control that would satisfy nearly
everyone. The proposal is to remove phreatophytic
plants in groups and by thinning, rather than by



complete removal over large areas. The work
is to be done by hand instead of by bulldozing.
In this manner, an esthetically pleasing landscape
is fashioned, one that would be more inviting to
picnickers, campers, and bird-watchers. Hunters
and fishermen would be able to move through the
thicketa more easily and animal and game habitats
would not be damaged. At the same time, there
would be a water saving.

The application of water yield improvement
practices by vegetation management has progressed
to the pilot watershed stage. Although research in
many areas is continuing, a series of barometer
watersheds have been established within the Na-
tional Forest System to learn how to apply the
principles on much larger drainage basins than are
used in research. Barometer watersheds, which
range in size from 50,000 to 150,000 acres, are des-
ignated to be managed on a multiple-use basis to
provide a balance between the demands for wood,
water, recreation, and wildlife.

have learned that water savings are pro-
vided when some form of heavy cutting is applied
to forest areas. Selective removal of single trees
in the forest does not seem to save any water.
Presumably, the roots of the adjacent trees move
into the space occupied by the roots of the re-
mored tree and utilize the extra water. But when
a group of trees is removed, the bordering trees
will not take over all of the rooting space made
available because of the distances involved. I-low-
ever, these savings are eventually lost through
the regrowth of new trees, Thus, the removal area
need not be large; cutting in small blocks or
strips, or even group selection of trees to be re-
moved will produce the desired effect.

Single-purpose management for water supply
augmentation may be appropriate for municipally
owned watersheds or on other areas where water
is desperately needed. Large amounts of extra wa-
ter can be produced from municipal watersheds in
humid mountain areas if intensive msnagement,
such as replacing trees with grass, is applied How-
ever, the watershed manager will be faced with
increasing opposition from conservation-minded
citizens and organized recreation groups, even
though he is managing municipally owned or pri-
vately owned watershed lands.

To the best of our knowledge, no municipality
or privately owned water company baa attempted
to augment its water supplies by vegetation man-
agement, except on a research scale. The cities of
Newark, N.J., and Baltimore, Md., among others,
have established experimental subwatersheds on
their watershed lands. Their objective is to deter-
mine the effect of watershed treatment on water
yield within the specific conditions of their areas.
The experimental watersheds also serve as out-
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door exhibits for planning purposes. Many munici-
palities harvest wood products on their water-
sheds and some of them have claimed increased
water yield as a result.

Perhaps the best example of an application of
vegetation manipulation to meet an area's water
supply needs is in central Arizona. Since 1984, the
Salt River Valley Water Users Assocation has been
helping to finance treatments on National Forest
System lands within its drainage area. Many of
these lands have been reseeded to grass for
increased forage as well as for water. In 1965, the
Assocation initiated a program of riparian area
management on private lands.

'V\That potential impact may the proposed activi-
ties have on the water supply problem? Certainly,
present and projected water shortages are not
going to be completely alleviated by vegetation
management, either nationally or regionally. Water-
shed management is not a panacea for all of the ills
of the water resource. But then, neither is any
alternative suggestion for alleviating shortages a
complete solution to the problem. Each proposal
has its shortcomings, and probably no alternative
could take care of the entire projected shortage
by itself Reasonably, we would expect that most
of the alternatives will have a part in meeting
shortages, and we firmly suggest that vegetation
management should have its place in the overall
plan.

At least five independent estimates of water
yield increases by watershed vegetation manage-
ment have been made in the last decade. Curiously,
the three with' the beat documentation coincided
at 9 million acre feet annual increase in the 48
contiguous States. The latest, and presumably the
best estimate, considered the potential increase
of 9 million acre feet per year as a conservative
figure, based on averagesnot extremesof re-
search results.

Estimates may be broken down by sources, as
in the following tabulation;

WATER SPECTRUM

Source

Increased Yield
(Million acre
feet per year)

Commercial timber lards 6.9
Chaparral and pinyon-juniper 1,4
Phreatophyte areas 0.9

9.2

By Region

Northeast 2.4
Southeast 2.7
Pacific Northwest 0.2
California 0.9
Northern Rocky Mountains 1.0
Southern Rocky Mountains 2.0

9.2



A .'ng the Vnrda mid other rivers in rentre,! Arizona.
trees and shrubs use tremendous amounts of tearer from
tire streams that run through this very dry country
(meal photograph). After Ihannin5 (main photo), a
COntldflrt7bk toWng of beater results.

It is apparent that a larger increase, than that
shown above, in the humid Northwest could be
produced if the need arose. The potential increases
from Northwest coastal forests were anal estimated,
as there appeared to be no imminent water shorL-
age in that area.

The above increases could be attained without
lowering water quail ly. reducing timber yields, or
degrading the foresi environmenl. They would ro
sulk from careful sustained yield management ci
commercial timber lands, from conversion of chap-
airs] arid pinyon-juniper lands to grasslands that
would also provide forage for wildlife or domestic
animals. and from phreaiophyte management.

°I'he advantages of watershed programs for in-
,;reased water yield are impressive. They require
only small capital investment and low annual
expendilures, They are competitive in cost with
any other method of augmenting water supplies.
rlparian treatments can be applied on short notice
and with assured success in emergency situations.
Watershed programs arc highly adaptable to local
areas and local needs, and above all, they are not
irreversible as are some other systems.
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The distance between upland watersheds and
centers of population may be a disadvantage in
some cases However, if a storage reservoir is not
close by, intake water mains can be installed to the
upland area to prevent seepage and evaporative
losses, while at the same time maintaining high
water quality. As an slternative, on-site use of
water yield increases has many advantages. Addi-
tional water may be used for outdoor recreation
activities, for improving fish and game habitats, or
for increasing the carrying capacity of rangelands.
More importantly, On-site uses of water could
contribute, in a small way, to the dispersal of popu-
lation. There is no reason why an upland watershed
should not be suitable for carefully planned resi-
dential development. As an alternative, the resi-
dential development might be sited immediately
below the managed watershed and be the recipient
of the water yield increases.

Research on water yield improvement is continu-
ing Our ability to predict water yield increases
needs refinement, and we need to know more about
nutrient outflow from treated watersheds. The time
has come to consider watershed management as an
integral part of nationwide water supply programs.
Its contribution must not be overlooked..



905

Mr. CLIFF. The experiments that we have conducted in Colorado,
Arizona, New Hampshire, and in other locations prove definitely that
by removing the timber, through clearcutting, we can increase water
yields.

Now, after clearcutting and as the cut-over land revegetate, the
beneficial effects received after 10 years or so, after the site gets fully
occupied with vegetation, become less. But under an even-aged man-
agement system, as you have a sequence of these things, you can have
a beneficial effect on water.

If you burn forest land off, it has the same effect. When the bark
beetles destroyed timber on a half million acres of land in the Flat
Tops of Colorado, measurements of the streams showed a significant
increase in water yields from that area as a result of the timber killed
there.

There is a direct relationship, and we could document this further
if you like.

Senator METCALF. I think for the record it would be very helpful
for all of us to have you document it further. Don't you, Senator?

Senator HANSEN. Yes.
Mr. CLIFF. It's just one of the factors that has to be considered in

determining what resource mix we want to manage these lands for.
In some places this might not be important, and in other places it
might not be acceptable at all because of the impact on other values.
But it is one of the resources that has to be managed and can be
managed.

If you get too much timber growth, you can diminish water yield.
If you get overdense stands of timber they use a great deal of water.
So there are some other economic values that result from timber har-
vesting.

On the economics question, I would like to say that when we sell
timber we treat the reforestation as a current cost which should be
borne by the timber which is being harvested, and we assess a fund to
pay for the regeneration.

Now, in the example that was discussed this morning some forest
economists would argue that they should have allowed in the equation,
the value of the timber removed. This would change the whole picture
as far as cash flow is concerned, and if you assumed that the present
crop would pay for the replacement of the next crop, you would come
out with an entirely different value than Dr. Bolle and his colleagues
did.

If the chairman would permit me, I would like to have permission
to make some further evaluation of this whole question of economics
of timber harvesting and supply a statement for the record.

Senator METCALF. Of course, you may do that.
(The information referred to follows:)

WATER YIELD IMPROVEMENT

The analysis in the Bolle report of reforestation practices followed on the
Bitterroot National Forest presented calculations to show that expenditures for
reforestation after logging, assuming current timber prices and regeneration
costs, could be expected to return only a little over 1 percent compound interest
over a 120-year period. The Committee drew the conclusion from these figures
that efforts to produce continued crops of timber on these National Forest lands
constitute an uneconomic practice.
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This analysis assumes that the Forest Service has the option of either failing
to restock cutover lands after timber is harvested or spending suflicient funds
obtained from timber harvesting or other sources to assure regeneration and
continued forest productivity. However, only the latter option is acceptable on
National Forest lands.

Various legislative directives clearly specify that maintenance of productivity
and environmental quality are basic objectives in the management of these
public forests. Timber and other associated resources on the National Forests
must be managed under sustained-yield principles. LTnder these basic policies
when timber is harvested regeneration must be assured either by natural means
or by planting, with the minor exception of cases where conversion to nontimber
uses is expected to yield greater public values than continued production of
timber.

Under these established requirements for sustained forest productivity, the
compounding of regeneration costs is no more a meaningful factor in the de-
cision to reforest cutover areas than the compounding of cash receipts. Manage-
inent decision-making cannot be usefully divided into separate and independent
actions as proposed in the Bolle report. Rather, provisioll for restocking cutover
forests and maintenance of environmental quality must be regarded as essential
parts of a sequential process in which timber harvesting, regeneration, and
protection are integral phases. Costs of obtaining regeneration consequently
must be regarded in the same light as costs of road construction, for example,
or logging, or slash disposal. This principle that productivity must be sustained
has long been recognized in the Knutson-Vandenberg Act of 1930, for example,
which clearly indicates that responsibilities of harvesting operations include
reestablishment of new stands.

In determining whether timber on National Forest lands should be harvested
or not, it is recognized that such land-use decisions should be based on evalua-
tion of the flow of all relevant costs and benefits of land-use alternatives over
time, including both monetary and rionmonetary considerations. There are cases
where potential timber harvests are so low in value, where environmental im-
pacts of logging or costs of rehabilitation would be excessive, or where other
uses yield greater benefits, that multiple-use policies preclude timber harvesting.

The Forest Service also recognizes that there is a place for investment analysis
in the process of evaluating management alternatives for National Forest lands.
Increasing attention is being given to such evaluations in order to concentrate
forestry activities in areas that promise the greatest returns from production
of timber, recreation, or other associated products and services.

In the case cited for the Bitterroot National Forest, the management regime
being followed provides greater current and long-run returns from timber sales
than alternatives such as the timber mining regime proposed by the Bolle Corn-
inittee. The receipts obtained from timber harvests in the area in question have
been more than adequate to cover all logging and regeneration costs and still
return substantial income to the Treasury and local counties.

Such analyses of timber growing alternatives also indicate that expenditures
to enhance timber production on National Forest lands generally can be expected
to yield substantially higher stumpage returns than in the example cited in the
Bolle report, Expected increases in future demands and values for National
Forest resources are also likely to increase benefits beyond those indicated by
current calculations.

Finally, in addition to the stumpage values from the timber harvests, society
has a major interest in indirect benefits that are derived from sustained and
high-level resource productivity. These include the maintenance of employment
and income in established forest communities with avoidance of relocation and
retraining costs. Other benefits to society stem from a continuing and reasonably
priced flow of timber products for housing construction and other uses.

The policy of requiring that the basic productivity of renewable natural re-
sources be maintained is widely recognized as desirable public policy. In some
parts of the world, as in Scandinavia, forest policies require that private as well
as public lands be reforested after harvesting. Various combinations of public
controls and assistance have been widely established, both in the United States
and other countries, to assure regeneration following timber harvesting and
other measures essential to sustained yields of the various products and services
obtainable from forest lands.

Senator HANSEN. I raise that question, Mr. Cliff, because I think
the management of the national forests are one of the many activities
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in which our Government is engaged and, as we surely know, there are
many things that we do that aren't of themselves revenue producing
as far as the Government goes, but they are done because they seem to
represent the best expression of public policy that has been agreed
upon by the Congress as any we can come up with, and I just thought
it was important in case you had not said all you might have chosen
to this morning t:hat you be permitted an additional opportunity to
comment upon this fact.

I mean I think that many of our public laws insofar as they relate
to the management of public lands are not necessarily designed to be
revenue producing, to return net income to the Government imme-
diately and yet over the ]ong haul I believe if they tend to help support
a thriving economy, if they result in the development of home owner-
ship and prospering businesses and communities that provide jobs and
incomes and thereby produce income tax revenues to the Government,
that sometimes these courses of action are fully indicated and com-
pletely vindicated on the basis of what they have been able to accom-
plish.

I think maybe that there are some who feel that this is, indeed, part
of the role of the Forest Service. I know so far as 'Wyoming's State-
owned lands go, certainly those public lands of which there are many,
many acres in Wyoming actually don't really produce a significant
amount of revenue, but the important contribution they have made in
the past is the ability to entice other types of activities that, without
their use, would not be present, such as stockraising, cattle and sheep-
raising, exploration for oil. The rentals on oil leases are not particu-
larly sigmficant, but the important thing is that because they are
available there has been a great amount of activity, there has been a
great amount of money spent in exploration and there has been a lot of
dry holes drilled, I think only about 1 in 50 actually is a commercial
producer.

Yet, of those holes, that. do fortunately for the operators turn out
to be commercial, they bring a lot of revenue and make a lot of jobs
and incidentally generate a lot of revenue for 'the State of Wyoming.

We have contributed, I think, between 38 and 39 percent of all of
the money that has gone into the reclamation funds, as my good friend
the chairman knows, from the federally owned lands in the State of
Wyoming.

I say that the big contribution 'these land's have made has not been
reflected in the amount of the lease on the right to explore for oil
initially, but rather as a consequence of that riglih the exercising of
that right has been the development of a lot of worthwhile oil proper-
ties, and I think maybe as we contemplate the Forest Service timber
cutting practices, we have to make some allow-ance for the contribu-
hon that this extra volume of timber has on the total economy, the
jobs it produces, the homes, the greater number of homes that we are
able to build because of the abundance of this material that would
otherwise not be present and because of a lowered overall cost of mate-
rial that reflects the competition coming from products taken from for-
ests that would not be there, the competition that is presented 'that
certainly does in niy judgment help to hold down the price of all
timber products, including those from privately owned land as well.

These are some of the things that it would seem to me out of fair-
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ness we ought to have in mind as we sit in judgment of how good a j oh
has been done on cutting of timber.

Thank you very much, Mr. Chairman.
Mr. CLIFF. Thank you, Senator Hansen, for your comments. I think

they are most helpful in considering this whole subject.
Mr. Chairman, at the time we recessed, just before lunch Senator

Church asked me if I would like to complete the reading of my state-
ment. He gave me the option of inserting the balance of it in the record
as if read. Now I have taken a great deal of time, and I have decided,
contrary to the statement I made earlier, that I would like to at this
point insert the balance of my statement in the record as with your
approval.

Senator METCALF. Yes; it is so ordered.
Mr. CLIFF. As to reforestation: As has been indicated, our policy

and practice is to harvest only those areas which can be regenerated,
since harvesting is just a single step in a continuous cycle of forest
growth. In the great majority of cases, this practice has been success-
ful, and the policy achieved.

The exceptions are the situations which haunt us today. There have
been some areas where the new growth we expected following a har-
vest cut did not occur. Some of our initial efforts at natural regenera-
tion, artificial seeding, or at planting failed, despite our best efforts.

The reasons for this vary. Some failures resulted from natural Ca-
tastrophies such as fire, insects, or disease. One of the causes of failures
is occupation of the site by brush and other competing vegetation. Some
happened because we did not recognize and alilow for drastic changes
in the microclimate. And, some occuri-ed because of a combination of
these, or because we did not have or properly use the knowledge and
skills required for successful regeneration.

We do not take these failures lightly, and we are striving to remedy
them and to avoid reocdurrences. 'We have learned much from past
mistakes. Timber will not be cut until we are reasonably certain we
have the knowledge and means to assure prompt regeneration. Also,
we feel more confident now about having the skills and technology
needed to do the job. The gaps are being filled by our research efforts.

However, our biggest problem and greatest need is the prompt re-
forestation of nearly 5 million acres of nonstocked or poorly stocked
lands in the national forests. Most of these areas are those that have
been stripped of tree cover by fires, insects and disease, and storms, or
by man's actions before they were acquired by the Federal Govern-
ment. Contrary to many recent assertions, the great bulk of this non-
reforested area has not resulted from timber harvesting. This backlog
of work has existed for years.
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PROBLEM SITUATIONS

It is clear that in our approaches to management of the national
forests in the past 66 years we have made some mistakes, and suffered
some outright failures. Our successes and our failures have been in
full view and subject to the scrutiny of the public all these years. The.
first phase of these hearings highlighted and revealed our errors, both
alleged and real.

We have many accomplishments we can be proud of. At the same
time we recognize that our successes and failures have been realized
in an atmosphere of changing public attitudes and values. It is obvious
that what was good enough 10 years ago is not good enough now.

Because of recent public concern and our own desires to be respon-
sive, Forest Service specialists in several resource disciplines have been
brought together by me and by Regional Foresters in the past 2 years
to review management practices on the national forests. The key issiw
Ifi every case has been the use of clearcutting.

BITTERROOT REPORT

In Montana a study of management practices on the Bitterroot Na-
tional Forest was made during 1969 and 1970. A Forest Service task
force found lapses in management quality and overemphasis on pro-
duction goals. It criticized the depth and quality of multiple-use plan-
fling. It criticized road-building practices and a practice called terrac-
ing. But it did not find a disaster on the Bitterroot.

As a point of perspective, I want to stress that the team found few
signs of general serious erosion. Since clearcutting begaii on the Bitter-
root, we have clearcut only 11/2 percent of the 750,000 acres of com-
mercial forest land on the forest. Also, there are 286,000 acres of classi-
fied wilderness in the Montana porti on of the forest.

I fully embrace the recommendations for improvement in the Forest
Service Bitterroot report. Management directions are being proposed
to put them into effect. The final environmental statement that is a pre-
lude to final adoption is being sent to the Council on Environmental
Quality.

To be specific about the Bitterroot, it is our intention that:
Clearcutting will generally not be done w-here alternative meth-

ods are feasible.
Where other methods are not feasible, areas will be withdrawn

from cutting and the. allowable cut reduced if clearcutting is un-
acceptable because of environmental considerations.

The size and nature of clearcuts will be modified to account for
esthetics and other resource values.

Slopes over 30 percent will not be terraced.
If areas cannot be satisfactorily regenerated because of these

restrictions, they will not be harvested, except to salvage mortality.
Roads will be reduced to the least mileage needed, planned bet-

ter, and their construction more carefully supervised.
Multiple-use planning will be accelerated and intensified.

Other more specific directions are being included in the environmen-
tal statement. All of these were developed after careful review and
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consideration of the report of the committee headed by Dr. Arnold
Bolle. We believe they will meet the basic concerns of those people who
have questioned our practices on the Bitterroot National Forest.

1%IONONGAHELA NATIONAL FOREST

Last year the West Virginia Legislature established a forest man-
agement practices commission to investigate the use of clearcuttmg
on the Monongahela National Forest, a predominantly hardwood for-
est. We used the even-aged system of management for the, general
forest area there since 1964 based on research and experience in hard-
wood management in the Eastern United States and in other countries.
Because of the sincere concerns expressed about the application of the
practice on the Monongahela. I appointed a committee of Forest Servicc
specialists in silviculture, hydrology, wildlife management, and recre-
ation landscape planning to review our timber management practices
there. Their report has also been given to you.

From the recommendations of both the West Virginia Forest Man-
agement Practices Conmiission and the Forest Service Review Com-
mittee, we developed a plan of action for the Monongahela which has
been put into effect. A variety of timber cutting methods will be used
as determined by resource specialists to meet the conditions of the
timber stands and resource objectives for the areas involved.

These methods will include selection, shelterwood, clearcuttmg, and
thinning and release cutting. Size of individual clearcuts will nor-
inally be limited to 25 acres or less. Dispersal and distribution of clear-
cuts and the distances between them will give full recognition to w-ild-
life, esthetics, and other values. Also, research in wildlife management
and timber utilization will be emphasized.

In 1964 and until recently, we stated that even-aged management
would be the basic system of management in the so-called general
forest zone. This has been changed. Our policy now is to use a variety
of methods, with no one method as primary.

W'est Virginia people have taken issue with us on this policy,
urging that we adopt selective cutting as the primary and basic silvi-
cultural technique in West Virginia, and that we place the greater
emphasis on uneven-aged management. We believe it would be im-
prudent to make such a commitment. The forest manager should have
at his disposal the management practices needed to fit the conditions
of the forest, stand by stand, and the resource objectives on any given
area. We started applying this new approach in timber management
this year on the Monongahela. I urge those who have expressed con-
cern about our policy to see how it looks on the ground. The differ-
ences between present and past practices will be significant.

NATIONWIDE SILVICIJLTURAL REVIEW

Last year, because of the increasing public concern over timber
management practices on the national forests and our own desire for
quality management on the lands we administer, I ordered a nation-
wide review of national forest timber management practices. It was
one of the most comprehensive reviews ever attempted and was made
by high level specialists from my staff in timber, wildlife, watershed,
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recreation management, and research. They were assisted as necessary
by specialist in other disciplines here and in the field.

The report of that special review committee has just been completed
and is at your disposal. It identified a number of specific timber man-
agement and related problem situations that require action. The re-
port also outlines possible responses to the situations. I have concluded
that we should adopt the changes in policy and practice that are indi-
cated in the report. All will require many kinds of followup.

Here are some of the key situations we will be working on.
We will identify those areas where timber will not be harvested

because there is no suitable alternative to clearcutting and en-
vironmental impacts make clearcutting unacceptable.

We will identify areas where cuts will be discontinued or de-
ferred because there is not assurance of adequate regeneration.

We will develop 'and apply a system to identify areas that will
'be excluded from the allowable cut base because they cannot be
harvested within acceptable environmental quality standards by
using foreseeable technology.

We will improve supervision and enforcement of roadbuilding
and all other aspects of timber sale operations.

More specific guidelines for clearcutting use will be developed,
and clearcutting will be approved personally by our forest su-
pervisors, rather than routinely by subordinate Forest Service
men.

Jammer logging will be phased out.
Research will be accelerated in key problem areas.

WYOMING SITUATION

You have heard a good deal of criticism about our harvesting in
Wyoming Some of the clearcuts have been too large and we have
had trouble getting regeneration practices on some of the Wyoming
national forests.

We began action to remedy the problems in Wyoming several years
ago. Clearcuts have been reduced in size and shaped for more natural
appearance. Reforestation efforts have been intensified and we have
had some success in revegetating old cut areas which did not regener-
ate at first. Management plans have been modified to better reflect un-
stable soils, revegetation problems, and esthetics. We have tightened up
on coiitract enforcement. And we have initiated an additional mul-
tidisciplinary review- of silvicultural practices in Wyoming. The Wyo-
ming study team's report will be available this summer.

THE PRESENT SITUATION

All of the recent studies I have mentioned have been helpful in iden-
tifying and zeroing in on specific problem areas in the application
and understanding of timber and associated management practices,
both within the Forest Service and by the public. In general, the
studies have recognized and supported the need for all methods of
cutting now used on the national forests, including clearcutting in
both hardwoods and conifers.
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We believe that the use of clearcutting as well as other cutting
methods must be continued as rational and essential links in the total
forest management system. A massive shift to the selection system is
deceptively appealing, but basically unworkable if we are to continue
production of the most desirable species for wood products.

Obviously, we need to be certain that the theories of the respective
methods of cutting are realized on the ground. As applied, each
method must meet the silvicultural needs of the species, the condition
of the stands to be cut, and other characteristics of the area involved,
and be in keeping with wildlife, esthetic, and other forest needs and
uses.

We are doing our best to assure this will be so. Further, we acceler-
ated luring of landscape architects 5 years ago, and we now employ
the largest force of landscape architects in Federal service. They are
now brought in at the outset to help design cutting patterns that are
pleasing to the eye, efficient and economical, and beneficial to both
plant and animal life. And, we are making greater use of professionals
in other resource disciplines in the multidisciplinary planning and
application of clearcutting aiid other cutting methods. These include
ecologists, wildlife biologists soils scientists, hydrologists, and range
and recreation specialists.

We are seeking now to improve the design of all roads. We are
working hard to develop better specifications for erosion control and
debris cleanup. We recognize the need for more intensive supervision
during road construction. It is at this stage where most of our prob-
lems arise.

We are cooperating with the University of California, San Jose
State College, and Stanford University in designing w-ays to blend
resource and transportation planning, to assume multidisciplinary
planning, and to analyze the costs and benefits of alternate transporta-
tion plans. New harvesting and transportation systems, such as balloon
and helicopter logging, hold great promise in reducing the mileage of
roads required. We intend to move aggressively into this field and to
continue to look for new ways to modify cutting practices so that
logging will be more acceptable.

In road design we are adopting a new set of nationwide uniform
specifications for roads built by timber purchasers. These specifica-
tions should go a long way in assuring uniformly higher quality con-
struction of a road system that fits the land more easily. Further, our
timber sale contracts place greater emphasis on protecting environ-
mental values.

PLANS FOR INCREASED HARVESTING

I would like to clarify an additional aspect of the national forest
system timber management program. There has been considerable
misunderstanding of the June 1970 statement of the President in
releasing the report of the task force on softwood lumber and ply-
wood. Three points should be emphasized.

First, the President did not order an increase of any amount in
the volume of timber to be harvested from the national forests. He
directed the Secretary of Agriculture to formulate plans to improve
the level and quality of management which w-ould, w-hen implemented,
permit increased harvest of softwood timber. He specifically stated
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that their plans were to be consistent with sustained yield, environ-
mental quality, and multiple use objectives.

Second, we want to emphasize that long-term increases in sustained
yields cannot be achieved without increases in growth. This can be
achieved by planting more trees, thinning and release of young for-
ests, and other management work that will sustain an increased
harvest for the long run.

Third, it is already getting late if we are to meet the ever increasing
demands for timber by the end of this decade. This is because time is
running short for planting, thinning, and releasing trees if this work
is to have major influence on timber harvest targets by the end of
the 1970's. Further, a substantial question is being raised across the
Nation as to how environmental protection requirements might in-
fluence timber harvesting plans.

If we were to begin now and do all the things we know how to Jo,
we could make a substantial increase in timber growth and yield in
the 1970's. Such an increase will depend upon our using the newest
technology on the sites best suited for timber production. And it will
require careful and special attention to environmental protection
measures.

OLEAROUTTING MORATORIUM

A number of suggestions were made during the earlier hearings that
there be some kind of a moratorium oii clear cutting on t.he national
forests. Legislation with this objective has been introduced.

We think it is important that you understand the impacts such a
moratorium would have. These would vary depending upon the length
of the moratorium, its effect on existing contracts, and the types of
harvesting practices that would be affected.

Assuming a 2-year moratorium, the effects would be these:
Total offerings of national forest timber would be ionsiderably

less than originally planned for the period.
For several years after the lapse of the moratorium, timber of-

ferings w-ould be less than otherwise expected.
National forest timber harvests would be reduced for several

years.
Prices of softwood lumber and plywood would rise significantly

higher than currently anticipated.
These impacts would occur because clear cutting is now used on more

than one-third of the area cut over, and results in 60 percent of the
volume harvested annually on the national forests. Sales take from 1
to 3 years to prepare. Some areas just cannot be harvested using other
silvicultural systems. Those that can usually require relatively more
money to prepare, and many require more roads. So, these severe im-
pacts must be evaluated in conncction with any limitation on clear-cut-
ting practices.

PLANS FOR TIlE FUTUREPROGRAM BALANCE

All the planned improvements in national forest management that
I have outlined will not happen because we wish them. They will iiot
happen just because we in the Forest Service are aware of and com-
mitted to their need. They will not happen overnight.

60-209 0-71-pt. 3-S
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The key to upgrading the quality of national forest production is
the achievement of balance in the several program efforts of the Forest
Service.

You may have read or heard of the balanced program and quality
performance message I sent to all Forest Service officers last fall. In
this message I expressed my concern and my determination to do
everything feasible to work toward better balance and improved qual-
ity in Forest Service management. The response to my message of the
entire Forest Service organization, conservation organizations, and
forest industry, was gratifying.

Program balance is difficult to define. We look at it as the ideal con-
dition where we obtain the most good for society with the resources
available. We see it as a balance of quantity with quality, among social
groups, among activities for forest land management, cooperative for-
estry, nd forestry research, and balance over time and over space.

BALANCE ON NATIONAL FOREST SYSTEM

On the national forests, program balance means to us a balance
among national forest activities, such as timber production, forage
management, outdoor recreation, w-atershed improvement, and fish
and wildlife habitat management.

It means balance between commodity programs and noncommodity
uses, such as wilderness use.

For example, we are accelerating our effort to identify candidate
areas for review for possible inclusion in the national wi]derness pres-
ervation system. This will be completed next year. In 1974, when we
have completed the review of primitive areas required by the Wilder-
ness Act, we will give the candidate areas the intensive review that
is needed to evaluate potential additions to the wilderness system.

We are changing organizationally to help give environmental and
other factors their due emphasis. Multidisciplinary teams are being
established to work out the methods to evaluate environmental values
and to assure they are fully considered in our decisionmaking proc-
esses. Studies are also underway in individual national forests to assure
a multidiscipline approach to resource management on the ground.

Further, we have been moving to develop a new 10-year program for
a1l Forest Service responsibilities. This project will in part define a
long-range program for protetion, development, and use of t.he
national forests. We hope that this program planning effort will re-
sult in a series of targets ihich will be useful to the executive branch,
the Congress, and the public in gaging program bal aiice in years ahead.
It has been conducted with appropriate public involvement to obtain
independent judgment as to what constitutes a balanced mix of Forest
Service programs.

Our efforts to obtain a balanced program are not new. A decade ago
we developed a 10-year program for the national forests, which, we
believed if fully implemented, would have provided reasonable bal-
ance even by today's standards.

It did not prove possible to implement that program fully, with the
result that the environmental and noncommodity activities, contem-
plated by the program have been underemphasized.
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STATE AND PRIVATE FORESTRY

I have already commented on the role of private lands in meeting
the Nation's timber and environmental needs. Until the level of man-
agement for all forest resources on these lands is improved, our total
national forestry program will be out of balance. The critical import-
ance of righting this imbalance must he brought home clearly to those
in State governments who support and direct non-Federal forestry
programs. We intend to exercise strong leadership at the Federal level,
working with the States and conservation organizations, in develop-
ing plans and new approaches to encourage individual landowners to
practice sound, multiple-use forest management on their lands.

FORESTRY RESEARCH

The third area of consideration in planning for program balance is
forestry research. Forest research has been deeply involved in forestry
and environmental issues for decadeslong before these issues became
popular. For example, Forest Service scientists have played a major
role in developing:

An ecological basis for land-use practices that stopped the dis-
astrous erosion, mud flows and floods along Utah's Wasatch
mountain front.

The scientific foundation for the Great Plains tree planting
programs of the late 130's, which established nearly 250,000 acres
of shelterbelts.

Reforestation techniques for millions of acres of burned-out and
cut-out land throughout the Nation.

Restoration techniques for thousands of acres of strip mined
land in the Central States to convert them from eyesores to vigor-
ous forests, improved wildlife habitat, and new recreational areas.

Fire control technology, essential for protecting forest and
range environments throughout the Nation.

Research is continuing to tackle forestry problems of today, and s
making significant progress on environmental problems. I think the
most significant research now underway concerns not timber alone or
environment alone but both interacting together.

An example is using timber management for improving habitat for
game and nongame species. Other examples are improved pulping
processes, kerfiess sawing (or thick slicing), increased use of forest
and manufacturing residues, and recycling of wood and paper wastes.
These practices increase wood supplies while avoiding unsightly and
costly waste disposal problems. We are investigating better protection
methods to safeguard forests from insects, diseases, and fire, thus con-
serving timber while avoiding unsightly dead and dying trees.

We estimate that 30 percent of the fiscal year 1971 research budget
is aimed at environmental problems, 20 percent at timber production,
and 50 percent at problems that jointly affect both production and en-
vironment. This is a distribution that we propose to maintain.



916

NEW DIRECTION IN FORESTRY RESEARCH

Because the problems of today center so strongly on both environ-
ment and timber production, we have moved aggressively to develop
an organization that can cope more effectively with these large and
complex problems. Within the guidelines prescribed by Congress, we
redirected about 24 percent of our scientific effort into new and critical
problems in fiscal year 1970, and 21 percent in fiscal year 1971. We con-
tinue to look for opportunities to shift efforts into new problems.
Program balance is as important in forestry research as it is in national
forest management. Accelerated research is one of the most important
strategies we have for resolution of the conflicts involved in manage-
ment of the national forest system.

MTJLTIPLE uSE

Before closing, I would like to respond to comments I heard last
month that we in the Forest Service are violating the Multiple Use-
Sustained Yield Act.

Multiple use and sustained yield mean different things to different
people. This is evidenced by the varied reasons underlying the com-
ments of the various witnesses.

Some felt our emphasis in overall national forest planning was
slanted in one direction or another. Others pointed out that funding of
various activities is out of balance. Some witnesses believed that our
management practices are not scientifically based, and thus concluded
that multiple use and sustained yield principles have been violated.
And yet others thought w-e ignored these principles when we decided
to allocate certain land areas to include timber production activities
rather than for uses not requiring roads.

The Multiple Use-Sustained Yield Act tells us to maintain outputs of
the national forests without impairment of the productivity of the
land. As I have explained, we consider this our guiding principle, and
direct our actions accordingly. True, we have made some mistakes. Yet
the national forests have never been as productive as they are today.

"Multiple use" is defined by the act in a broad way. The act does not
tell us what the appropriate balance is between national forest resource
uses. It is not easy to define that balance, either on a nationwide scale,
or an individual ranger district. Someone will be unhappy with us
regardless what we decide.

Yet the decisions and judgments must be made, and the act gives us
only general guides as to how to make them. These guides have been and
will continue to be our marching orders in developing national forest
programs. Our judgments in recent years have reflected more and more
public involvement. This trend will continue to increase. We want to
assure those interested in national forest management their voices
will be heard and they will have a real opportunity to participate in
our decisionmaking.

Finally, there is a difference. between multiple use-sustained yield
planning, and the execution of the planned programs. Many contribute
to the real planning effortthe Forest Service, interested groups and
individuals, State and local governments, the administration, and
ultimately, Congress. Yet. w-e in the Forest. Service are responsible
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for the execution. Many of the concerns you have heard relate pri-
marily to our execution. We share these concerns, and I have outlined
how we intend to do a quality job, and the help we will need to do it.

PUBLIC SUPPORT

The key to assuring improvement in forest management is achieve-
ment of a balanced program. I want to stress now that the key to a
balanced program is your support, the support of the entire Congress,
and the support of the public. We are listening hard to public views
as we seek to assure the Nation's forest resources will meet the varied
and complex demands upon them in the long term.

We know the real measure of our success in tins effort will be
acceptance by Congress, and the help we receive from those whom
ultimately we servethe American people.

I would also like to ask that the following materials be placed in
the record of the hearing:

One, the publication entitled, "Management Practices on the Bitter-
root National Forest, The Task Force Appraisal."

(The document referred was retained in the committee files.)
Two, "Even-Aged Management on the Monongahela National For-

est" by the chief, special review committee.
(The information referred to is in appendix A, part 1.)
Three, the environmental statement covering timber management

practices on the Monongahela National Forest in West Virginia. This
was the statement that was presented to the Environmental Council.

(The statement referred to was retained in the committee file.)
Four, the "National Forest Management in a Quality Environ-

ment, Timber Productivity." That is the bulletin that was discussed
last month and was furnished to members of the committee last month.

(The bulletin referred to is in appendix B, part 1.)
With your permission, I would like to have these materials placed

in the record.
Senator METCALF. Without objection, these several requests are

granted.
Mr. Cliff, as usual you have been most helpful, most informative, and

most persuasive before the committee. I know that every one of us on
this subcommittee is grateful to you for the information that you have
given us, and we thank you for your appearance and your frankness
and your forthrightness in your testimony.

Mr. CLIFF. Thank you, Mr. Chairman. It's always a pleasure to meet
with this committee, and I appreciate the manner in which these hear-
ings have been conducted. Thank you very much.

(The prepared statements of Mr. Cliff, Mr. Weilner, Mr. I)oolittie,
and Mr. Tarrant follow:)

STATEMENT OF EDWARD P. CLIFF, CHIEF, FOREST SERvIc DARTMENT OF
AGRICULTURE

Mr. Chairmall and members of the committee, I appreciate and welcome this
opportunity to participate in your hearings on the management of public lands.
Your topic focuses on the concerns which have been strongly expressed to us
over the last year or so. Many people are concerned about what they understand
and believe to be the adverse environmental impacts of timber harvesting and
roadbuilding on the forest environment. More and more people are learning about
and taking an active interest in the environmental management of the National
Forests and other public lands. We welcome this increased public interest.
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We have been doing a lot of listening. I had the chance to listen even more as
I sat in on most of the first three days of the hearings. We have heard a lot of
helpful criticism. We are aware that many people are anxious to help us do the
highest quality job of managing the National Forests. There is widespread feeling
that timber management has been overemphasized at the expense of other re-
source management.

Yet there is also a great deal of misunderstanding about the basic principles
of National Forest timber management, and much about the purposes and role of
the National Forests in producing goods and seivices in a quality environment.

So these hearings give us a special opportunity to tell you how we plan, in the
1970's, to respond to the concerns and criticisms we have heard. They give us a
needed chance to clarify our programs and objectives and the confusion and mis-
understanding about them. And they permit us to identify the areas where your
help, and public support, are needed in working out the most desirable long-term
courses of action to meet both future commodity needs and future environmental
protection needs.

In our presentation today I would like to first give you some background on the
need for National Forest timber production, and describe generally the harvest-
ing and other silvicultural practices we use. With me are four of our forest
scientists, Dr. Carl Ostrom, Charles Weliner, Dr. Warren Doolittle, and Robert
Tarrant. I will ask them to explain in more detail the scientific bases for silvi-
cultural practice for sustained timber production. After their statements I will
cover some of the questions raised in your earlier hearings, and close with an
outline of our plans for forest management and forestry research.

TIMBER HARvESTING
Timber Supp1y and Demand

The issues about the practice of clearcutting on the National Forests and its
environmental impacts, are part of the larger issue of how our public lands pro-
vide a wide range of resources and services. It will be helpful to present some
perspective on why timber production is one of the ways the National Forests
meet public needs and desires.

One of the several purposes for which the National Forests were established
and are to be managed is the production of timber The Organic Act of 1897
states, in part, that the National Forests are to furnish a continuous supply of
timber for the use and necessities of the citizens of the United States. The Weeks
Act of 1911 includes "production of timber" as a purpose for acquisition of lands
for National Forests under that Act. The Multiple Use-Sustained Yield Act of
1960 declares timber as one of the purposes for which the National Forests are
to be administered, along with outdoor recreation, range, watershed, and wild-
life and fish purposes. And the Act expressly provides that it is supplemental to,
and not in derogation of, the National Forest purposes set forth in the Organic
Act.

The National Forests play a critically important role in helping to meet the
total wood needs of the Nation. Almost one-fifth of the commercial forest lands
of the United States are National Forest System lands. Half of the total in-
ventory if softwood sawtimber is located on the National Forests. Some 30 per-
cent of the total harvest of softwood sawtimber comes from the National Forests.

Today the inventories of old-growth sawtimber in the National Forests and
the young timber stands under Forest Service management are a vital source
of the Nation's increasing timber needs. They are providing the major portion of
the Federal share of the total timber resources output. They make a substantial
contribution to the whole burden which must be borne by other public and
private forests as well.

The level of management on most private industrial ownerships and some other
holdings is high, and improving, but most of the small private ownerships are
realizing only a fraction of their potential. The contribution of private forest
lands is increasing. We feel it can increase even faster, if and when nonindustrial
private forest landowners can be encouraged to make investments in forestry prac-
tices. On the whole, however, private forest lands, which make up 73 percent of
the total commercial forest lands in the Nation, are not yet able to supply a pro-
portionate share of the Nation's sawtimber needs. It must be recognized that
if we are to meet the national needs for wood products for housing and other
purposes the timber industry and private timber landowners must receive prices
which will give them reasonab1e profit opportunities.
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I cannot overstress the need to improve further the level of management on all
public and private forest land ownerships. On the other hand, it is wrong to
assume that private lands can carry the whole load. Both the public and private
sectors must provide their full share.

For example, last June the President's Task Force on Softwood Lumber and
Plywood estimated that annual demand for softwood timber at mid-1969 prices
would be about 11 billion board feet higher in 1974 than it was in 1969, mainly to
meet the pressing demand for housing. Even assuming that the National Forests
could supply as much as 2 billion of this difference without exceeding allowable
cuts, and that private supplies and imports could be increased by 6 billion board
feet, there will be an apparent gap of about 3 billion board feet in 1974. This will
mean higher prices for homes, and perhaps, fewer housing units being built. With-
out increased production from Federal and private forest lands, lumber prices
may rise even higher.

This is the background of need for timber resources which must be considered
in balancing the uses of the National Forests to meet the many resource demands.
Once we have determined that a unit or area of National Forest land is suitable
for timber production along with other objectives, we then select the appropriate
system or systems of forest management for the area involved. Here is where
the question of "clearcutting" enters the picture. It is but one of the several
harvesting practices foresters have available to them to carry out decisions about
reproducing a stand and about the amount, kind, quality, and cost of timber and
other resources that will be produced on forest lands.
Harvesting Practices

Through the years, the Forest Service has been the Nation's leader in forestry
research and in the development, application, and demonstration of forest man-
agement techniques and practices, including cutting methods. In cooperation with
other research organizations, conservation organizations, and private forest land-
owners and users, we have studied, learned, and practiced forest management.
We have taught and demonstrated sound forest management practices to others.
We have developed, applied, and encouraged use of those practices which we
believe assure an increasing sustained yield of the multiple benefits which can be
derived from our forests.

The National Forests of the East and South were acquired in large part in the
1930's. Much of this land was cutover and denuded. The improved condition of
many of these forests today is a testimonial to the success of our efforts so far.
Likewise, there are many thrifty young stands in the West, where clearcutting
has been used since the early days of the Forest Service to regenerate overmature
forests in the Douglas-fir Region, and in the Northern Rocky Mountains. In the
West we pioneered in the shift from very large clearcuts to a rational, planned
system of patch cutting. The hardy young stands of second growth there demon-
strate the success of early practices and the remarkable ability of the forests in
the Douglas-fir and Rocky Mountain Regions to reproduce when the proper har-
vesting system is used.

The volume of timber which we can and do harvest from the National Forests
has increased steadily. This volume has been supported by a corresponding in-
crease in timber growth as overmature and decadent timber stands are regen-
erated, and as areas ravaged by fire, insects, disease, or other destructive agents
are reforested. All of this has been accomplished while the National Forests have
been meeting increasing demands for recreation, hunting, fishing, and other non-
timber uses.

We consider a number of factors in selecting the management system or sys-
tems to be applied to a forest area. We concei e a management system as an in-
tegrated group of activities that are planned and carried out to produce the
desired mix of products and services. The system considers how to protect the
environment, protect water quility and improve its yield, protect and enhance
wildlife habitat, supply recreation and wilderness experiences, and produce
timber, among others. TJsually, several of these management activities are under-
way on the same forest areas at any given time. The overall system is generally
known as multpile use-sustained yield management.

As a part of multiple use, various silvicultural methods are employed, not only
to produce timber but to produce or benefit other resources as well. For example,
trees are removed to provide a view of distant scenic vistas. Trees are removed to
enhance wildlife habitat. Trees are removed to provide places for recreation ex-
periences such as picnic areas or ski slopes. And trees are removed to increase
water yields.
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We view the forest as a dynamic, ever changing community of living things
and their environment. Seeds germinate, trees grow and mature, and finally
expire. Foresters and other professionals must work with and not against this
natural life process. They intervene in a standthat is, a group of treesto
obtain the products and services that people desire. But at the same time they
are careful to maintain and perpetuate this life process.

The several silvicultural methods we presently employ involve the application
of one or more cutting methods. These are:

Selection,
Shelterwood,
Seed tree, and
Clearcutting.

The selection method provides for all-aged management. The others provide
for even-aged management.

The selection method involves the removal of mature trees either singly or in
small groups at intervals, permitting continuous establishment of regeneration.
The objective of this method is maintenance of an uneven-aged stand, with trees
of different ages and sizes intermingled singly or in small groups.

The shelterwood method involves removal of the mature stand in a series of
cuts. This method provides for regeneration of a new stand at one time under the
cover of a partial forest canopy. A final harvest removes the shelterwood and
permits the new stand to develop in the open as an even-aged stand.

Use of the seed-tree method involves harvesting nearly all the timber on a
selected area, in one cut. A few of the better trees of the desired species are left
uniformly on each acre to re-seed the area naturally. When feasible, the seed
trees are harvested after they have served their purpose.

Clearcutting is the harvesting in one cut of all trees on an area for the purpose
of creating a new, even-aged stand. The area cut may be a group, patch, stand, or
strip of trees. This method of harvesting has become the most controversial.
largely because of the visible impact on the appearance of the area cut over and
because of the real or imagined danger of adverse impacts on other forest re-
sources and uses. Thirty-seven percent of the total 1,522,000 acres from which
timber was harvested in the National Forests in 1970, or 564,000 acres, was
clearcut.

Cleareutting is often prescribed because it most appropriately matches the
natural reproduction and growth characteristics of several tree species. These
species develop and grow best in full sunlight. Many of the existing old growth
stands of species such as Douglas-fir and lodgepole pine were established by
major natural castastrophies such as fire, insect and disease epidemics, or wind-
throw. Clearcutting simulates the natural phenomena that gave birth to the old
forest stand.

Clearcutting is also applied when the condition of the present stand of trees
requires it. Such "stand conditions" might be areas of trees with large-scale
insect infestations, fire damage, disease infection, or stands with an undesirable
mixture of species or age classes.

The final harvesting activity terminates one tree stand and starts another as
part of the forest life process in a silvicultural system. In addition to final har-
vesting activity, trees are cut periodically during the life of a stand to reduce
overcrowding, to stimulate production of understory browse and other species
for wildlife food and cover, and for aesthetics and to improve the species com-
position and quality of the remaining stands. These methods are known as thin-
ning and improvement cuts. Collectively, they are termed intermediate cuts.
Ideally, to realize the greatest benefits for timber growth, creation of wildlife
habitat, and other resource management objectives, repeated entries for inter-
mediate cutting should be made during a stand rotation period. This should occur
even if the wood from the trees cut cannot be sold commercially.
Sustained Yield

As a basic principle, we must not impair the productivity of the land. The Mul-
tiple Use-Sustained Yield Act made this principle law. So we take very seriously
the comments of Dr. Robert Curry and those who have testified that our clear-
cutting practices have or will generally deplete soil productivity. Our own find-
ings will be presented in detail. In addition, we asked for the views of other noted
soils scientists outside the Forest Service.

These included Charles E. Kellogg, Deputy Administrator of the Soil Con-
servation Service for the Soil Survey, Professors S. P. Gessel and D. W. Cole of
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the University of Washington, and Professor Robert Zahner, of the University of
Michigan. Kellogg advised us that Dr. Curry's paper was confused on the prin-
ciples of soil formation and how soils Support plants. Gessel and Cole concluded
that there is very little loss of nutrient elements occurring from second growth
Douglas-fir ecosystems. Zahner questioned some of Dr. Curry's conclusions about
soil biology and soil-forest relationships. These scientists generally support Dr.
Curry's suggestions for more research to give a more solid foundation for con-
clusions about new issues. With their permission, we present the written com-
ments of these scientists in full to you for the record.

In recent years we have placed special research emphasis on nutrient re-
cycling. This will continue. Our best judgment now, based on all scientific infor-
mation available, is that timber harvesting practices that are carried out with
care, and with consideration of soil properties and erosion control, do not impair
the perpetual productivity of forest lands.
&iientific Basis of Timber Management

I am pleased at this time to present to you four forest scientists to discuss
the scientific basis of forest management practices. First is Dr. Carl Ostrom,
Director of our Division of Timber Management Research. Dr. Ostrom is a
recognized authority in silviculture and naval stores and supervised some of the
early research on improvement of Southern Pines thorugh genetics and breeding.
He has been instrumental in instituting intensive timber management research
in the Forest Service. Dr. Ostrom will present a basic introduction, and discuss
the forest characteristics of the Southern and Pacific Northwest Regions.

* * * * * * *

The next speaker is Charles Weliner, Assistant Director of our Intermountain
Forest and Range Experiment Station, who will cover Rocky Mountain species.
He is the leading authority on the silviculture and management of Northera
Rocky Mountain forests. Among his many accomplishments was the development
of the basic ecological information and silvicultural practices for regeneration
and culture of cedar-hemlock-white pine forests.

* * * * * * *
Dr. Warren Doolittle, Director of our Northeast Forest Experiment Station,

will next explain the silviculture of Appalachian Hardwoods. Dr. Doolittle has
done research on Southern Appalachian hardwoods, and was the first to show
comparative growth of important trees of the Appalachian forests on a full
range of sites. He has published articles on the use of even-aged management
in Appalachian hardwood forests.

* * * * * * *

Robert Tarrant, from our Pacific Northwest Experiment Station, will discuss
nutrient losses and erosion. Mr. Tarrant has developed new sampling methods
for forest soil studies and a specialized system of classifying forest soils in
Washington and Oregon. His research determined relationships between soils
and forest productivity and establishes a scientific basis for forest management
decisions for lodgepole pine and Douglas-fir.

* * * * * * *
At this time I would like to offer for the record background statements

on each of our forest scientists that spoke to you.
Reforestation

As has been indicated, our policy and practice is to harvest only those areas
which can be regenerated, since harvesting is just a single step in a continuous
cycle of forest growth. In the great majority of cases, this practice has been
successful, and the policy achieved.

The exceptions are the situations which haunt us today. There have been some
areas where the new growth we expected following a harvest cut did not
occur. Some of our initial efforts at natural regeneration, artificial seeding, or
at planting failed, despite our best efforts.

The reasons for this vary. Some failures resulted from natural catastrophies
such as fire, insects, or disease. One of the cause of failures is occupation of the
site by brush and other competing vegetation. Some happened because we did not
recognize and allow for drastic changes in the microclimate. And, some occurred
because of a combination of these, or because we did not have or properly use
the knowledge and skills required for successful regeneration.
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We do not take these failures lightly, and we are striving to remedy them and
to avoid reoccurrences. We have learned much from past mistakes. Timber will
not be cut until we are reasonably certain we have the knowledge and means
to assure prompt regeneration. Also we leO! more confident now about having
the skills and technology needed to do the job. The gaps are being filled by our
research efforts.

However, our biggest problem and greatest need is the prompt reforestation of
nearly 5 million acres of nonstocked or poorly stocked lands in the National
Forests. Most of these areas are those that have been stripped of tree cover
by fires, insects and disease, and storms, or by man's actions before they were
acquired by the Federal Government. Contrary to many recent assertions, the
great bulk of this nonreforested area has not resulted from timber harvesting.
This backlog of work has existed for years.
Problenu Situations

It is clear that in our approaches to management of the National Forests in the
past 66 years we have made some mistakes, and suffered some outright failures.
Our successes and our failures have been in full view and subject to the scrutiny
of the public all these years. The first phase of these hearings highlighted and
revealed our errors, both alleged and real.

We have many accomplishments we can be proud of. At the same time we recog-
nize that our successes and failures have been realized in an atmosphere of
changing public attitudes and values. It is obvious that what was good enough
10 years ago is not good enough now.

Because of recent public concern and our own desires to be responsive, Forest
Service specialists in several resource disciplines have been brought together
by me and by Regional Foresters in the past. two years to review management
practices on the National Forests. The key issue in every case has been the use of
clearcutting.
Bitterroot Report

In Montana a study of management practices on the Bitterroot National Forest
was made during 1969 and 1970. A Forest Service Task Force found lapses in
management quality and overemphasis on production goals. It criticized the depth
and quality of multiple use planning. It criticized road building practices and a
practice called terracing. But It did not find a disaster on the Bitterroot. As a point
of perspective, I want to stress that the team found few signs of general serious
erosion. Since clearcutting began on the Bitterroot, we have clearcut only 1%
percent of the 750,000 acres of commercial forest land on the Forest. Also, there are
286,000 acres of classified wilderness in the Montana portion of the forest.

I fully embrace the recommendations for improvement in the Forest Service
Bitterroot Report. Management directions are being proposed to put them into
effect. The final environmental statement that is a prelude to final adoption is being
sent to the Council on Environmental Quality.

To be specific about the Bitterroot, it is our intention that:
Clearcutting will generally not be done where alternative methods are

feasible.
Where other methods are not feasible, areas will be withdrawn from cut-

ting and the allowable cut reduced if clearcutting is unacceptable because of
environmental considerations.

The size and nature of clearcuts will be modified to account for aesthetics
and other resourc values.

Slopes over 30 percent will not be terraced.
If areas cannot be satisfactorily regenerated because of these restrictions,

they will not be harvested, except to salvage mortality.
Roads will be reduced to the least mileage needed, planned better, and their

construction more carefully supervised.
Multiple use planning will be accelerated and intensified.

Other more specific directions are being included in the environmental state-
ment. All of these were developed after careful review and consideration of the
report of the Committee headed by Dr. Arnold Bolle. We believe they will meet
the basic concerns of those people who have questioned our practices on the Bit-
terroot National Forest.
Monongahela National Forest

Last year the West Virginia legislature established a Forest Management
Practices Commission to investigate the use of elearcutting on the Monongahela
National Foresta predominantly hardwood forest. We used the even-aged
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system of management for the general forest area there since 1964 based on re-
search and experience in hardwood management in the eastern United States and
in other countries. Because of the sincere concerns expressed about the applica-
tion of the practice on the Monongahela, I appointed a committee of Forest
Service specialists in silviculture, hydrology, wildlife management, and recrea-
tion landscape planning to review our timber management practices there. Their
report has also been given to you.

From the recommendations of both the West Virginia Forest Management
Practices Commission and the Forest Service Review Oc*nmittee, we developed
a plan of action for the Monorigahela which has been put into effect. A variety
of timber cutting methods will be used as determined by resource specialists to
meet the conditions of the timber stands and resource objectives for the areas in-
volved. These methods will include selection, shelterwood, clearcutting, and thin-
ning and release cutting. Size of individual clearcuts will normally be limited to
25 acres or less. Dispersal and distribution of clearcuts and the distances between
them will give full recognition to wildlife, esthestics, and other values. Also, re-
search in wildlife management and timber utilization will be emphasized.

In 1964 and until recently we stated that even-aged management would be the
basic system of management in the so-called general forest zone. This has been
changed. Our policy now is to use a variety of methods, with no one method as
primary.

West Virginia people have taken issue with us on this policy, urging that we
adopt selective cutting as the primary and basic silvicultural technique in West
Virginia, and that we place the greater emphasis on uneven-aged management.
We believe it would be imprudent to make such a commitment. The forest
manager should have at his disposal the management practices needed to fit the
conditions of the forest, stand by stand, and the resource objectives on any given
area. We started applying this new approach in timber management this year
on the Monongahela. I urge these who have expressed concern about our policy
to see how it looks on the ground. The differences between present and past prac-
tices will be significant.
Nationwide Silvicultural Review

Last year, because of the increasing public concern over timber management
practices on the National Forests and our own desire for quality management
on the lands we administer, I ordered a nationwide review of National Forest
timber management practices. It was one of the most comprehensive reviews
ever attempted and was made by high level specialists from my staff in timber,
wildlife, w-atershed, recreation management, and research. They were assisted
as necessary by specialists in other disciplines here and in the field. The report
of that special review committee has just been completed and is at your disposal.
It identified a number of specific timber management and related problem situa-
tions that require action. The report also outlines possible responses to the
situations. I have concluded that we should adopt the changes in policy and prac-
tice that are indicated in the report. All will reuuire many kinds of follow-up.

Here are some of the key ituations we will be working on:
We will identify those areas where timber will not be harvested because

there is no suitable alternative to clearcutting and environmental impacts
make clearcutting unacceptable.

We will identify areas where cuts will be discontinued or deferred because
there is not assurance of adequate regeneration.

We will develop and apply a system to identify areas that will be excluded
from the allowable cut base because they cannot be harvested within accept-
able environmental quality standards by using foreseeable technology.

We will improve supervision and enforcement of road building and all
other aspects of timber sale operations.

More specific guidelines for clearcutting use will be developed, and clear-
cutting will be approved personally by our Forest Supervisors, rather than
routinely by subordinate Forest Service men.

"Jammer" logging will be phased out.
Research will be accelerated in key problem areas.

1Vyomning itu.a lion
You have heard a good deal of criticism about our harvesting in Wyoming.

Some of the clearcuts have been too large and we have had trouble getting re-
generation practices on some of the Wyoming National Forests.

We began action to remedy the problems in Wyoming several years ago. Clear-
cuts have been reduced in size and shaped for more natural appearance. Reforesta-
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tion efforts have been intensified and we have had some success in revegetating ?ld
cut areas which did not regenerate at first. Management plans have been modified
to better reflect unstable soils, revegetation problems, and aesthetics. We have
tightened up on contract enforcement. And we have initiated an additional multi-
disciplinary review of silvicultural practices in Wyoming. The Wyoming study
team's report will be available this summer
The Present $ituation

All of the recent studie I have mentioned have been helpful in identifying
and zeroing in on specific problem areas in the application and understanding of
timber and associated management practices, both within the Forest Service and
by the public. In general, the studies have recognized and supported the need for
all methods of cutting now used on the National Forests, including clearcutting
in both hardwoods and conifer.

We believe that the use of clearcutting as well as other cutting methods must
be continued as rational and essential links in the total forest management system.
A massive shift to the e1ection system is deceptively appealing, but basically
unworkable if we are to continue production of the most desirable species for
wood products. Obviously, we need to be certain that the theories of the respective
methods of cutting are realized on the ground. As applied each method must meet
the silvicultural needs of the species, the condition of the stands to be cut, and
other characteristics of the area involved, and be in keeping with wildlife, esthetic,
and other forest needs and uses.

We are doing our best to assure this will be so. Further, we accelerated hiring
of landscape architects five year.s ago, and we now employ the largest force of
landscape architects in Federal service. They are now brought in at the outset
to help design cutting patterns that are pleasing to the eye, efficient and eco-
nomical, and beneficial to both plant and animal life. And, we are making greater
use of professionals in other resource disciplines in the multidisciplinary planning
and application of clearcutting and other cutting methods. These include ecol-
ogists, wildlife biologists, soils scientits, hydrologists, and range and recreation
specialists.

We are seeking now to improve the design of all roads. We are working hard
to develop better specifications for erosion control and debris cleanup. We recog-
nize the need for more intensive supervision during road construction. It is at
this stage where most of our problems arise.

We are cooperating with the University of California, San Jose State College,
and Stanford University in designing ways to blend resource and transporta-
tion planning, to assure multidisciplinary planning, and to analyze the costs and
benefits of alternate transportation plans. New harvesting and transportation
systems, such as balloon and helicopter logging hold great promise in reducing
the mileage of roads required. We intend to move aggressively into this field
and to continue to look for new ways to modify cutting practices so that logging
will be more acceptable.

In road design we are adopting a new set of nationwide uniform specifica-
tions for roads built by timber purchasers. These specifications should go a
long way in assuring uniformly higher quality construction of a road system
that fits the land more easily. Further, our timber sale contracts place greater
emphasis on protecting environmental values.
Plans for Increased Harvesting

I would like to clarify an additional aspect of the National Forest System
Timber Management Program. There has been considerable misunderstanding
of the June 1970 Statement of the President in releasing the report of the Task
Force on Softwood Lumber and Plywood. Three points should be emphasized.

First, the President did not order an increase of any amount in the volume of
timber to be harvested from the National Forests. He directed the Secretary of
Agriculture to formulate plans to improve the level and quality of management
which would, when implemented, permit increased harvest of softwood timber.
He specifically stated that their plans were to be consistent with sustained yield,
environmental quality, and multiple use objectives.

Second, we want to emphasize that long-term increases in sustained yields can-
not be achieved without increases in growth. This can be achieved by planting
more trees, thinning and release of young forests, and other management work
that will sustain an increased harvest for the long run.

Third, it is already getting late if we are to meet the ever increasing demands
for timber by the end of this decade. This is because time is running short for
planting, thinning, and releasing trees if this work is to have major influence on
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timber harvest targets by the end of the 1970's. Further, a substantial question
is being raised across the Nation as to how environmental protection require-
ments might influence timber harvesting Idans.

If we were to begin now and do all the things we know how to do, we could
make a substantial increase in timber growth and yield in the 1970's. Such an
increase will depend upon our using the newest technology on the sites best
suited for timber production. And it will require careful and special attention
to environmental protection measures.
Ulearoutting Moratorium

A number of suggestions were imiade during the earlier hearings that there be
some kind of a moratorium on clearcutting on the National Forests. Legisla-
tion with this objective has been introduced.

We think it is important that you understand the impacts such a moratorium
would have. These would vary depending upon the length of the moratorium, its
effect on existing contracts, and the types of harvesting practices that would be
affected.

Assuming a two year moratorium, the effects would be these:
Total offerings of National Forest timber w-ou'ld be considerably less than

originally planned for the period.
For several years after the lapse of the immoratorium, timber offerings

would be less than otherwise expected.
National Forest timber harvests would be reduced for several years.
Prices of softwood lumber and plywood would rise significantly higher

than currently anticipated.
These impacts would occur because clearcutting is now used on more than

one-third of the area cutover, and results in 60 percent of the volume harvested
annually on the National Forests. Sales take from one to three years to prepare.
Sonic areas just cannot be harvested using other uilvicultural systems. Those
that can usually require relatively more money to prepare, and many require
more roads. So, these severe impacts must be evaluated in connection with any
limitation on clearcutting practices.

PLANS FOR THE FUTUREPROGRAM BALANCE

All the planned improvements in National Forest management that I 11ae
outlined will not happen because we wish them. They will not happen just
because we in the Forest Service are aware of and committed to their need.
They will not happen overnight.

The key to upgrading the quality of National Forest production i the achieve-
ment of balance in the several program efforts of the Forest Service.

You may have read or heard of tile "balanced program and quality perforni-
ance message" I sent to all Forest Service officers last fall. In this message I
expressed my concern and my determination to do everything feasible to work
toward better balance and improved quality in Forest Service management. The
response to my message of the entire Forest Service organization, conservation
organizations, and forest industry, was gratifying.

Program balance is difficult to define. We look at it as the ideal condition
where we obtain the most good for society with the resources available. We
see it as a balance of quantity with quality, among social groups, among activi-
ties for forest land management, cooperative forestry, and forestry research, and
balance over time and over space.
Balance on National Forest System

On the National Forests, program balance means to us a balance among
National Forest activities, such as timber production, forage management, out-
door recreation, watershed improvement, and fish and wildlife habitat manage-
ment.

It means balance between commOdity programs and noncommodity uses, such
as wilderness Use.

For example, we are accelerating our effort to identify candidate areas for
review for possible inclusion in the National Wilderness Preservation System.
This will be completed next year. In 1974, when we have completed the review
of Primitive Areas required by the Wilderness Act, we will give the candidate
areas the intensive review that is needed to evaluate potential additions to the
Wilderness System.

We are changing organizationally to help give environmental and other factors
their due emphasis. Multidisciplinary teams are being established to work out
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the methods to evaluate environmental values and to assure they are fully con-
sidered in our decision-making processes. Studies are also underway in individual
National Forests to assure a multidiscipline approach to resource management
on the ground.

Further, we have been moving to develop a new ten-year program for all Forest
Service responsibilities. Tills project will in part define a long-range program for
protection, development and use of the National Forests. We hope that this pro-
gram planning effort will result in a series of targets which will be useful to the
Executive Branch, the Congress, and the public in gaging program balance in
years ahead. It has been conducted with appropriate public involvement to
obtain independent judgment as to what constitutes a balanced mix of Forest
Service programs.

Our efforts to obtain a balanced program are not new. A decade ago we developed
a ten-year program for the National Forests, which, we believed if fully imple-
mented, would have provided reasonable balance even by today's standards.

It did not prove possible to implement that program fully, with the result that
the environmental and noncommodity activities, contemplated by that program
have been underemphasized.
State and Private F&restry

I have already commented on the role of private lands in meeting the Nations
timber and environmental needs. Until the level &f management for all forest
resources on these lands is improved, our total national forestry program will be
out of balance. The critical importance of righting this imbalance must be brought
home clearly to those in State governments who support and direct non-Federal
forestry programs. We intend to exercise strong leadership at the Federal level,
working with the States and conservation organizations, in developing plans and
new approaches to encourage individual landowners to practice sound, multiple
use forest management on their lands.
Forestry Research

The third area of consideration in planning for program balance is forestry
research. Forest Service research has been deeply involved in forestry and en-
vironmental issues for decadeslong before these issues became popular. For
example, Forest Servce scientists have played a major role in developing:

On ecological basis for land-use practices that stopped the disastrous ero-
sion, mud flows and floods along Utah's Wasatch mountain front.

The scientific foundation for the Great Plains tree planting programs of the
late 1930's, which established nearly 250,000 acres of shelterbelts.

Reforestation techniques for millions of acres of burned-out and cut-out
land throughout the nation.

Restoration techniques for thousands of acres of strip-mined land in the
Central States to convert them from eyesores to vigorous forests, improved
wildlife habitat, and new recreational areas.

Fire control technology, essential for protecting forest and range environ-
ments throughout the nation.

Research is continuing to tackle forestry problems of today, and is making
significant progress on environmental problems. I think the most significant
research now underway concerns not timber alone or environment alone but
both interacting together. An example is using timber management for imnprov-
ing habitat for game and non-game species. Other examples are improved pulp-
ing processes, kerfiess saw-ing (or thick slicing), increased use of forest and
manufacturing residues, and recycling of wood and paper wastes. These prac-
tices increase wood supplies while avoiding unsightly and costly waste disposal
problems. We are investigating better protection methods to safeguard forests
from insects, diseases, and fire, thus conserving timber while avoiding unsightly
dead and dying trees.

We estimate that 30 percent of the fiscal year 1971 Research budget is aimed
at environmental problems, 20 percent at timber production, and 50 percent at
problems that jointly affect both production and environment. This is a distri-
bution that we propose to maintain.
Tew Direction in Forestry Research
Because the problems of today center so strongly on both enviroiiiiient and

timber production, we have moved aggressively to develop an organization that
can cope more effectively with these large and complex problems. Within the
guidelines prescribed by Congress, we redirected about 24 percent of our scien-
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tific effort into new and critical problems in fiscal year 1970, and 21 percent in
fiscal year 1971. We continue to look for opportunities to shift efforts into flOW
problems. Program balance is as important in forestry research as it is in
.\ational Forest management. Accelerated research is one of the most important
strategies we have for resolution of the conflicts involved in management of the
National Forest System.
Multiple Use

Before closing, I would like to respond to comments I heard last month that
we in the Forest Service are violating the Multiple Use-Sustained Yield Act.

Multiple Use and Sustained Yield mean different things to different people.
This is evidenced by the varied reasons underlying the comments of the various
witnesses.

Some felt our emphasis in overall National Forest planning was slanted in
one direction or another. Others pointed out that funding of various activities
is out of balance. Some witnesses believed that our management practices are
not scientifically based, and thus coliclucled that multiple use and sustained yield
principles have been violated. And yet others thought we ignored :these prin-
ciples when we decided to allocate certain land areas to include timber produc-
tion activities rather than for uses not requiring roads.

The Multiple Use-Sustained Yield Act tells us to maintain outputs of the
National Forests without impairment of the productivity of the land. As I
have explained, we consider this our guiding principle, and direct our actions
accordingly. True, we have made some mistakes. Yet the National Forests have
never been as productive as they are today.

Multiple Use" is defined by the Act in a broad way. The Act does not tell us
what the appropriate balance is betweeii National Forest resource uses. It is
not easy to define that balance, either on a nationwide scale, or an individual
ranger district. Someone u-ill be unhappy with us regardless what we decide.

Yet the decisions and judgments must be made, and the Act gives us only
general guides as to bow- to make them. These guides have been and will con-
rinue to be our marching orders in developing National Forest programs. Our
judgments in recent years have reflected more and more public involvement.
This trend will continue to increase. We want to assure those interested in
National Forest management their voices will be heard and they will have a
real opportunity to participate in our decision-making.

Finally, there is a difference between Multiple IJse-Sustained Yield planning,
and the execution of the planned programs. Many contribute to the real planning
effortthe Forest Service, interested groups and individuals, State and local
governments, the Administration, and ultimately, Congress. Yet we in the Forest
Service are responsible for the execution. Many of the concerns you have heard
relate primarily to our execution. We share these concerns, and I have outlined
how we intend to do a quality job, and the help we will need to do it.
Public Support

The key to assuring improvement in forest management is achievement of a
balanced program. I want to stress now that the key to a balanced program is
your support, the support of the entire Congress, and the support of the public.
We are listening hard to public views as we seek to assure the Nation's forest re-
sources will meet the varied and complex demands upon them in the long term.

We know the real measure of our success in this effort will be acceptance by
Congress, and the help we receive from those whom ultimately we servethe
American people.

Thank you Mr. Chairman.

STATEMENT OF CHARLES A. WELLNER, ASSISTANT DIRECTOR, INTERMOUNTAIN FOREST
AND RANGE EXPERIMENT STATION, FOREST SERvIcE, U.S. DEPARTMENT OF AGRI-
CULTURE

THE SCIENTIFIC BASIS FOR SILVICULTURAL PRACTICES IN FORESTS OF THE
NORTHERN ROCKY MOUNTAINS

Mr. Chairman and members of the committee, practices for the regeneration and
culture of northern Rocky Mountain forests must be varied by cover types and by
ecological variations within these types. Major cover types of this region include
ponderosa pine, interior Douglas-fir, lodgepole pine, western larch, western white
pine, and Engelmann spruce-subalpine fir. It should be noted that interior



928

Douglas-fir forests are quite different ecologically from west coast forests of this
species.

Fire has had a tremendous influence in shaping the character of northern Rocky
Mountain forests (7) (14) (30). Most old-growth forests in this area originated
following fires that burned the previous forests. As a result their overstories tend
to be even-aged. Wildfire also maintained a rich diversity of vegetation that would
have been lost if forests had progressed without interruption toward species
simplicity of climax vegetation. Silvicultural practices can simulate the same
results achieved by fire.

Another important consideration in management of northern Rocky Moun-
tain forests is the vast amount of unmerchantable material frequently stored
in them. Although old-growth forests usually contain valuable timber products
they may also contain unmerchantable residues that must be handled and
disposed of in some way if the intent is to grow and protect a new stand.

PONDEROSA PINE AND INTERIOR DOUGLAS-PIE

The ponderosa pine type includes both pure ponderosa pine forests and those
with ponderosa pine as the major constituent mixed in various combinations with
Douglas-fir, western larch, and lodgepole pine. The type includes a number of
ecological situations. In some, ponderosa pine is the ultimate or climax species,
in other grand fir is climax, and over most of the type Douglas-fir is climax.
Depending on the stand condition, this cover type offers more options in the
choice of regeneration methods than any other. In pure ponderosa pine stands,
which occur mainly on lower southerly facing slopes and the valley bottom
fringes of the type, the land manager usually has an opportunity to choose
methods other than clearcutting. The choice, however ,is complicated by occur-
rence of the dwarf mistletoe disease. Ponderosa pine stands in western Montana
are practically free of this disease allowing freedom of choice; many stands
in Idaho and eastern Washington, however, are badly infected which often limits
the choice to clearcutting in order to control the disease. Obtaining prompt
regeneration usually is difficult because the combination of good seedcrops and
moisture conditions favorable for survival of seedlings is infrequent. Hence,
site preparation often is required to obtain prompt regeneration (6) (29).
Without site preparation, natural reproduction may become established, but
usually at a very slow rate.

Where ponderosa pine occurs in mixture with Douglas-fir, the choice of a
cutting method is more limited and difficult. In most of these mixtures, the
Douglas-fir is infected with dwarf mistletoe (1) ; this seriously reduces growth
and may eventually kill the tree (16) (19) (27) (28). In addition, this species may
have been infested and weakened by spruce budworm. Inasmuch as Douglas-fir
is more shade tolerant than ponderosa pine, any cutting method that leaves a
substantial overwood will favor Douglas-fir regeneration (5). Where the Douglas-
fir is badly infected with dwarf mistletoe and there is little, if any, understory
ponderosa pine, the most silviculturally satisfactory method is clearcutting
merchantable trees followed by disposal of remaining trees and site preparation
to establish a new stand by planting (16).

If the merchantable stand of ponderosa pine and Douglas-fir is vigorous and
relative free of dwarf mistletoe, a seed tree or a shelterwood system may be
used. Costs for disposal of slash and unmerchantabie material and for site
preparation are likely to be greater than when clearcutting is used. In some
ponderosa pine-Douglas-fir mixtures that are free of dwarf mistletoe and already
contain several age classes, a selection system may be used; however, this type of
cutting will tend to favor Douglas-fir, in the long run (5).

Pure Douglas-fir stands offer somewhat less opportunity for choice of a
cutting method than ponderosa pine-Douglas-fir mixtures. Where Douglas-fir
is badly infected with dwarf mistletoe, the only reasonable recourse is to clear-
cut if the timber is to be utilized. Also, only clearcutting is feasible for some
Douglas-fir stands that have been badly damaged by spruce budworm. If the
merchantable stand is vigorous and relatively free of dwarf mistletoe, a shelter-
wood or selection system of cutting may be used

The potential of understory trees to respond, grow, and become a vigorous for-
est once the overstory trees are cut is most important in deciding on a cutting
method in each forest type. Some stands contain understory trees that are heatlhy
and able to grow rapidly once the overstory is removed. However, other mature
stands contain understory trees that are small but old and that are unable to grow
when released. Many trees, though alivd and green, are infected with heart rotting
fungi, dwarf mistletoe, or other diseases.



929

LODCEPOLE PINE

Lodgepole pine is the pioneer tree species on a wide range of sites in the
northern Rocky Mountains. Over a large acreage it will be followed gradually by
Douglas-fir as the ultimate or climax species, on other areas grand fir will occupy
the site, elsew!iere western redeedar or western hemlock is the climax species,
and on other very large areas subalpine fire is the species that will eventually
dominate the site. Each ecological situation requires special consideration in
determining silvicultural practices.

Lodgepole pine varies greatly in its cone habit. In some situations Its cones
remain closed until opened by relatively high temperatures. Stands of trees with
this characteristic possess a stored seed supply that can be utilized with proper
silvicultural treatments to reproduce cut areas. In other situations, lodgepole
cones open and disperse their seeds the same as other conifers of the northern
Rockies.

Fire, insects, and diseases play a vital role in lodgepole forests. Most lodgepole
pine stands originated following fires in forests of lodgepole pine, Douglas-fir,
western white pine, western larch, Engelmann spruce, or subalpine fir. Many
stands are damaged and opened up by mountain pine beetle epidemics (21). Dwarf
mistletoe is common in lodgepole pine stands (9) (10) (18).

Research and experience have demonstrated that seed-tree, shelterwood, and
selection systems of cutting are seldom applicable to lodgepole pine forests for a
number of reasons (1) (4) (12). Lodgepole pine stands are usually dense and
subject to excessive windthrow when opened by any partial cutting system. As
reserved trees usually have short crowns, their vigor and growth are poor. Partial
cuttings also encourage the spread and intensification of dwarf mistletoe (13).
The disposal of logging slash and the large amounts of unmerchantable material
that usually occur in lodgepole pine forests is difficult and costly even with clear-
cutting. These difficulties and damage to reserved trees become so great when
partial cutting methods are used that they normally are not feasible. Clearcutting
usually is the only practicable method to use in mature lodgepole pine forests
(2) (17) (25).

Exceptions occur. Some lodgepole pine stands have been open-grown or have
been opened by hark beetle kill of the larger trees to such an extent that other
speciesDouglas-fir. Engelmann spruce, and subalpine firhave become weU
established as an understory. In such stands, it is possible to remove the over-
story lodgepole pine trees and develop the uiiderstory of other species as the
next cyop provided there is not so much unmerchantable debris as to make
disposal of residues impossible.

wEsTERN LARCH

Western larch, like lodgepole pine, is very light demanding and has been
maintained ovéi the years in northern Rocky Mountain forests by wildfire aud
cleareutting. It has capacity for rapid initial height growth and is a long-lived
and windfirm species. It is damaged badly by dwarf mistletoe. The western
spruce budworm causes damage to shoots and cones (8) and the introduced
larch casebearer insect seriously threatens the future of western larch (2d).

Western larch usually occurs in mixture with other species. Depending on
the ecological situation, Douglas-fir, grand fir, western hemlock, western red-
cedar, or subalpine fir is climax and over time would occupy the site.

Research and experience have shown that western larch can be maintained
by any of the even-aged systems: seed-tree, shelterwood, or elearcutting in
patches.1 Selection systems will convert western larch stands to other species,
which vary depending on the ecological habitat type. Olearcutting is the best
method to cope with dw-arf mIstletoe disease. Site preparation by burning or
scarification is required to create favorable seedbeds for regeneration. Logging
costs are greatest when selection or shelterwood cutting is used, less when seed-
tree cutting is practiced, and least when clearcutting is employed (24).

WESTERN WHITE PINE ANP ASSOCIATED SPECIES

Western white pine forests are mixtures of several species ranging from
the very light demanding western larch and lodgepole pine to the somewhat
less light demanding western white pine and Douglas-fir to the shade tolerant

1 Roe, Arthur L., Shearer, Raymond C. and Schmidt, Wyman C. Ecology and management
of western larch. USDA Tech. Bul. in preparation.

60-209Tipt. 3-9
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grand fir, western redcedar, western hemlock, Engelmann spruce, and subalpine
fir. Over the centuries fire has maintained westersi white pine in northern Roek
Mountain forests. As a result, stands tend to be even-aged. Without disturbances
such as by fire, stands of this type progress from rich mixtures of many species
toward climax forests of few species. Grand fir is the climax species on the dryer
sites. Western red cedar and western hemlock are climax on more moist cooler
situations, and subalpine fir on cool moist sites.

Insects and diseases have important effects on silvicultural practices. The
overriding disease is the introduced blister rust on western white pine. All at-
tempts to control it have failed. As a result, the disease is killing western white
pine in present stands (15). Genetically resistant western white pines have been
developed by painstaking research and development effort (3) and will in-
creasingly be available for planting on clearcut areas.

Old-growth stands of the western white pine type frequently contain large
volumes of defective unmerchantable trees. The Indian paint fungus causes
severe heart rot in western hemlock and grand fir. Old white pines and western
redcedar often are unmerchantable because of heart and butt rots.

The mountain pine beetle causes great losses to western white pine. It, too,
contributes to large quantities of dead trees in stands of this type.

Unmerchantable defective live trees and large numbers of dead trees add up to
a serious residue accumulation that must be considered in choosing cutting and
site preparation methods.

All silvicultural systems have been studied in the western white pine type (11).
Any of the even-aged systems are applicable when the objective of management
is to perpetuate species that require light such as western larch, Douglas-fir, and
lodgepole pine. The seed-tree shelterwood, and clearcutting methods have all
been used successfully to obtain natural regeneration. Clearcutting followed by
burning has often proved to be the most satisfactory method on favorable sites
to dispose of residues and prepare cut areas for regeneration. The shelterwood
system has been used successfully to regenerate species of the type in stands with-
out great amounts of unmerchantable residues.

When the objective of management is to perpetuate the shade tolerant species
such as grand fir, western hemlock, and western redcedar, the selection method
either by individual tree or groups offers promise. However, partial cutting may
increase damage by heart rot in such species as grand fir and western hemlock.
In addition, disposal of logging slash and other unmerchantable residues is very
difficult when the selection system is used. As a consequence, the method has a
greater promise in future stands that would contain little unmerchantable resi-
dues than in present old-growth stands where these residues are usually present
in great amounts.

RNGELMANN SPRUCE-SUBALPINE FIR

Although the present acreage of Engelmann spruce and subalpine fir forests in
much less than that of other cover types, much of the land now covered with
lodgepole pine has the potential to grow these species (23). Being more shade-
tolerant and longer lived, these species eventually replace lodgepole pine in the
main forest cover as the pine is killed by bark beetles, dwarf mistletoe, or other
causes.

The choice of cutting methods is somewhat greater in spruce-fir forests than
in lodgepole pine forests. However, such factors as the following limit the choice
of cutting methods: prevalence of the Engelinami spruce beetle, damage by
spruce budworm, extent of heart rot in subalpine fir, lack of windfirnmess result-
ing in excessive windthrow when stands are partially cut, frequent large amounts
of unmerchantable material, and difficulties in regenerating these species. If
timber production is an objective of management, there is little choice but to
clearcut, clean up the cut area, and start a new stand in situations where the
spruce bark beetle, damage by spruce budworm, and appreciable heart rot in
subalpine fir are prevalent. Where these problems are not important, a modified
selection system is possible. Use of the seed-tree method is seldom possible
because these species are not windfirm and seed trees are soon blown over by
wind. Use of shelterwood cuttings is possible under favorable situations, but
the cut to secure seedlings must be light in order to minimize wind losses
(20) (22).



Species

931

STATEMENT OF Da. Wansiaic P. DOOLITTLE, DIRECTOR, NORTHEASTEIcN FoREsr
EXPERIMENT STATION, FOREST Saiivicz, U.S. DePARTMENT OF AGRICULTURE,
ON THE MANAGEMENT OF PUBLIC LANDS, Mx 7, 1971

SCIENTIFIC BASIS FOR SILVICULTURAL PRACTICES IN THE CENTRAL APPALAOHL&NB

Mr. Chairman and members of the committee, when the Appalachian Na-
tional Forests were established early in this century, the forestS on the pur-
chased areas had suffered from indiscriminate high grading (removal of only
high-value species) and heavy, repeated burning. Some of the areas that had
been severely burned resembled brush flelda Other areas, less severely burned,
were covered with young stands of trees, among which were scattered Stems of
old growth left from cutting in the virgin forest. Many of these old stems were
culls; others were species that had not been marketable at the time of the orig-
inal cutting; and still others were left because they grew in inaccessible locations.

Early management practices in the Appalachian national forests wer
custodial and developmentaL Fire protection received highest priority. Road
building was pushed strongly during CCC and WPA days of the 1930's. A.
start was made in developing recreational facilities; these formed the nucleus-
for the present national forest system of camping, picnicking, and water sports
areas.

During this period, three types of timber work were carried out: (1) Stumpage'
sales were made on a selection cutting basis, largely to utilize the older merchant.
able residual stems scattered throughout the second-growth stands; (2) non
restocking old fields and burns were planted up; and (3) a system of removing
or deadening cull trees were carried out over extensive areas, especially during
the period when CCC and WPA labor was available.

Gradually, the demand increased for timber products grown on the national
forests. Several things contributed to this increased demand for timber: (1)
increased utilization of more species due to market changes and improved wood
processing techniques; (2) a greatly improved market for small products, par-
ticularly for hardwood pulpwood; and (3) increasing stem size and per acre
volumes as the young second-growth matured.

Starting about the middle of the century, timber harvesting on the national
forests picked up rapidly and by the early 1960's it was a major activity. In many
communities, wood from the national forests supported new or expanded indus-
tries and was the basis for many new jobs.

Until the early 60's, a partial or selection cutting system had been used in
harvesting timber. Up to this time, cutting had been largely for stand improve-
ment because the timber stands were too young for harvesting. However, as
stands began to mature and timber harvesting began to take place, Strong doubts
arose as to the effects of selection cutting on the regeneration of a new crop oftrees.

Dissatisfaction with selection cutting stemmed largely from increasing aware-
ness that this method would not reproduce the high-value shade-intolerant hard-
woods, such as yellow-poplar, black cherry, and red oak (1), (2), (3). Researcie
studies showed that selection cutting meant that future forest stands would be
composed largely of shade tolerant maples and beech.

For example, a study on the Fernow Experimental Forest in West Virginia
showed that stands resulting from continuous selection cutting and continuous
clearcutting would be composed of species as follows:

Percent

Selection
Cutting Clearcutting

Sugar maple
Yellow-peplar, black cherry, red oak
Beech, red maple, sweet birch, basswood, ash, hickory
Others

60
10
25

5

17
73
7
a



932

Olearcutting resulted in over seven times as many intolerant trees as was
gotten with selection cutting. Selection cutting then would result in the gradual
removal from the market many of our highly-prized fine hardwoods. Moreover,
the tolerant maples and beech are slower growing and beech especially is of
lower quality in this area (4). In addition, the diversity of species and volume
of oak and other mast production, so important for game food, would be reduced
under selection cutting.

Olearcutting, on the other hand, results In the reproduction of all 20 or so
commercial species in the areaboth tolerant and intolerant; and this gives
the forest manager more options in choosing the species of trees to favor for
the final crop (5). After the relationship of species regeneration to cutting
method became clear, the decision was made to use even-aged management as
another silvicultural systemin addition to selection cutting. Then a number of
other considerations arose. Foremost among these was the size of clearcut to
be used. Because seed of the intolerant hardwood species remains dormant In
the duff for some time, and because advance reproduction of tolerant species is
usually present, there is no need for seed trees nor for a seed source in uncut
adjacent stands. This means that to obtain desirable reproduction, a minimum
size of about 1/i. acre is needed for intolerant species (6) (7) (8). From less
than an acre up, the decision on the size of clearcut to make depends on con-
sideration other than regeneration: such as stand condition, cost and return
economics, esthetics, effects of wildlife, and streamfiow.

The most logical approach is to consider each situation independently, letting
all the variables operate freely and letting the size of the clearcut be deter-
mined by this interplay. This, in essence, was the method used on the national
forestsuntil recently. But, in using this method, some of the other uses and
benefits of the forest were not given adequate consideration. In other words, the
size, distribution, and location of clearcuts strongly reflected timber manage-
ment considerationand at times to the detriment of other forest uses, partic-
ularly esthetics.

Most of the disadvantages of selection cutting as a regeneration method have
already been discussed. Foresters generally associate higher logging costs with
ths system than with clearcutting and even-aged management. And without the
use of clearcutting, the game manager is denied a valuable tool for creating
br9wse and edge effects. Also, without clearcutting, areas will not be available
fo rapid growth of planted seedlings of genetically improved species of red
oak, yellow-poplar, and black cherry.

Research showed that very small elearcutting or group selection cutting areas
provide a longer cut-uncut stand interface for the same area than do large
elearcuts; therefore, border trees around small clearcuts have a greater amount
of degrade due to epicormic branching (9). For example, thirty 1-acre clear-
cuts have over five times as long a border as one 30-acre clearcut; this means
that more than five times as many border trees are subject to lumber degrade.

Because of the many factors involved, it is logical that size of clearcuts should
vary from place to place. Decisions on the choice of clearcutting or selection cut-
ting and the proper arrangements and placement of these areas should be deter-
mined locally by a team of professional experts In the various multiple-use
disciplines.

We realize that, as pointed out by the West Virginia Legislative Commission,
additional research is needed to further refine the silvicultural options available
for multi-resource management in Appalachian timber types.

STATEMENT OF ROBERT F. TARE.ANT, PRINCIPAL SOIL ScIENTIsT, PAcIFIC NORTH-
WEST FOREST AND RANGE EXPERIMENT STATION, FOREsT SERVICE, U.S. DEPART-
MENT F AGRICULTURE

REsEARcH ON NUTRIENT LOSSES coNNEcTED WITH FOREST MANAGEMENT PRACTICES

Mr. Chairman and members of the committee, I understand this Committee
is concerned in part over recent charges that current forest harvesting practices
in the United States are leading to grave and irreparable forest soil depletion.
My observations on this matter are based on 25 years of research on forest soil
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productivity. My viewpoint is that a fundamental job of the forest manager is to-
maintain, and where possible, improve productivity of the soil which Is, of course,
the basic resource.

What do we know about nutrient loss after forest vegetation is removed? In-
formation on nutrient release after various forest treatments is available from
ten experimental areas in the United States, three in the East and seven in the
West. Each study is essentially a case history, so resulting data are applicable
only to the particular environmental conditions under which the study was con-
ducted. Study areas range from undisturbed, 450-year-old forests to treatments
which have included a complete felling of all woody vegetation which was left
in place and kept free of regrowth for the following 3 years. None of the ten
studies includes a comparison of nutrient losses under different intensities of
tree harvesting. The scientists who conducted these studies are from several
universities, the Federal Water Quality Administration (new Environmental
Protection Administration), and the Research Branch of the U.S. Forest Service
A documented summary of these ten studies has been furnished to this Oom-
inittee.

From these studies, it appears that at least for a short period removal of
vegetation from a forest soil by any means results in greater nutrient losses from
the ecosystem than if the forest had been left undisturbed. The loss is generally
small in comparison to the total nutrient supply available from all sources at that
site. The rate of loss declines 1 or 2 years after treatment. In considering
nutrient loss, it must be understood that even with undisturbed forest cover
some nutrients constantly leave the site in streamwater.

At the Hubbard Brook Experimental Forest in New Hampshire, all trees
and other woody vegetation were felled and left in place in a study aimed at
maximizing water yieids. The area was treated with herbicides for three suc-
cessive summers to insure major vegetation was not present. During the first
year after treatment, losses of six ions ranged from 2 to 53 times greater on the
deforested, clevegetated watershed than on a nearby undisturbed area. Two
years after the use of herbicides was stopped, losses of nitrate had decreased 6-
foldto about the same level as in several other cutover forest areas neaity
with similar vegetation development. The extreme treatment applied in this
study provides us with information on the highest nutrient losses that might
be expected if vegetative regrowth is denied for several years.

At the Coweeta Hydrologic Laboratory in North Carolina, a hardwood stand
was clearcut and left on the ground, as in the Hubbard Brook study. At Coweeta,
however, herbicides were not used to prevent regrowth of vegetation. Seven
years after the cutting, there was a net increase in calcium. Small losses in
magnsium, potassium and sodium were less than losses of those ions from a
nearby mature hardwood forest.

In Oregon, a study of nutrient loss after timber harvest and slash burning
indicated that nitrogen loss from these activities averaged 4.6 pounds per acre,
compared with 0.16 pounds per acre in a nearby undisturbed watershed. Three
years after logging, loss of ammonium-nitrogen and potassium was about at
levels found in the undisturbed watershed. Loss of calcium and magnesium had
declined from the maximum reached the second year after logging. The maxi-
mum nitrato-content was less than 3 ppm. Federal standards for drinking water
quality allow up to 45 ppm.

Also in Oregon, a study was made by the Federal Water Quality Administra-
tion after road building and tree harvesting. The investigator concluded in a
progress report: "Both the concentration and load values then suggest that road
building and tree harvesting on these small Alsea River Watersheds may have
enriched the streams slightly, but probably only temporarily, by causing small to
moderate increases in the plant nutrients, potassium, total phosphate, and
nitrate."

In western Washington, scientists of the University of Washington have
studied nutrient movement through a forest soil influenced by tree removal
and fertilizer addition. They concluded "The forest soil considered in this study
is not subject to leaching losses In spite of its high porosity and low exchange
capacity. Only small amounts of nitrogen, phosphorus, potassium and calcium
were removed beyond the effective rooting depth during the 10-month period . . -
(after treatment) . . . Removing the forest vegetation increased the forest floor
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decomposition as assessed by the elemental release. However, little of this addi-
tional release was lost from the soil profile. .

Generalizathms are difficult because wide variations in nutrient loss are al-
ready evident In relation to forest management practice, soil, and region. Highly
leached podzollzed soils, typical of the northeastern United States, appear more
susceptible to nutrient losses following timber cutting than soils in the South-
east and West. Extremely thin soils on steep topography also seem especially
vulnerable to nutrient depletion following cleareutting or burning In suCh situa-
tions, any practice that accelerates soil erosion should be of particular concern
since poor sites are already low in total stored nutrients.

What is the status of research in the United States on nutrient cycling and
loss after forest vegetation removal? The question at hand is not being ignored.
About 35 individual studies of nutrient cycling in forest ecosystems are under-
way in 18 States. Most of this research is being done in the West and has been
carried on in some cases for as long as 10 years. Participating in this research
are a number of universities, the Forest Service, Agricultural Research Service,
Atomic Energy Commission, and the Tennessee Valley Authority. In most cases,
two or more of these organizations are cooperating in studies.

A major, multidisciplinary research attack on this very question is being con-
ducted under the United States International Biological Program. Scientists
from Federal, State, and private research organizations are cooperating under
tilie IBP Program in integrated studies aimed at determining how undisturbed
forest ecosystems function and how they might react under various manage-
ment operations. The IBP Program represents a concerted research attack on
forestry problems and provides a good test of how to organize the type of inter-
disciplinary, Interinstitutional reasearch required to solve major biological
problems.

What additional research is needed to provide the new information necessary
to insure forest soil productivity is maintained or improved?

I believe that the research effort underway is insufficient to provide adequate
understanding of the forest soil-water-vegetation system which covers about
one-third of this nation's land surface. Perhaps less than 50 scientists are in-
volved in nutrient cycling research In the entire United States. In most cases,
their programs are not supported In a manner commensurate with the importance
of the problem. And this Committee's concerns seem to substantiate that this
opinion Is not entirely based on self-serving considerations.

I believe we need to assign highest priority to research leading to a better
understanding of how forest ecosystems function. This research must be ap-
preached in a total systems contextthe complex of soil, water, vegetation,
and animals must be viewed as a whole. And integrated, interdisciplinary effort
by soil scientists, hydrologists, geomorphologists, plant physiologists, micro-
biologists, meteorologists, etc., Is essential. The basic program objectives should
be to determIne (1) how the system functions and (2) how the system will
react under various management alternatives. Management of soil, the basic
resource, Is no less important on forested lands than on those which produce
the other crops which support this country's people.

Senator METCALF. During the course of the questioning I mentioned
an advertisement from the American Forestry Institute. Unless there
is an objection, I would like to have the text of this incorporated in
the record at the appropriate place.

(The document referred to follows:)
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Senator METOALF Our next witness .is Mr. Boyd L. Rasmussen, who
is Director of the Bureau of Land Management. Mr. Rasmussen is
a former employee of the Forest Service. He wears two hats today
and the committee is delighted to have him here to testify.

Mr. Rasmussen, I feel that you are among friends at this place, just
as I am, and I welcome you as a fellow Montanan because you are from
region 1 of the Forest Service.

I note that you have a statement.
Please proceed.

STATEMENT OF BOYD L RASMUSSEN, DIRECTOR, BUREAU OP LAND
MANAGEMENT, DEPARTMENT OP THE INTERIOR; ACCOMPANIED
BY DR. EUGENE ZUM WALT, ASSISTANT DIRECTOR OP RESOURCES;
AND RAROLD LYND, CHIEF OF THE DIVISION OF FORESTRY

Mr. RASMUSSEN. Thank you, Mr. Chairman.
First, I would like to introduce Dr. Eugene Zumwailt, on my right,

Assistant Director of Resources; Mr. Harold Lynd, the Chief of the
Division of Forestry.

I appreciate the opportunity to appear before this committee to re-
view the forest management practices of the Bureau of Land Manage-
ment. Forest management is land management that embraces all the
resources and uses associated with the forest.

The Bureau of Land Management is an important forest manager
within the Department. It is responsible for managing 453 million
acres of public lands for multiple uses. These are lands that are en-
vironmentally important. They have extensive commercial and non-
commercial values for water production, minerals, timber, grazing,
tourism, wildlife, recreation, and for wilderness and primitive areas.

The public lands include 118 million forested acres, of which 95
million acres are woodlands and 23 million acres are commerciai or
potentially commercial forest lands. The 95 million acres of woodlands
in the West and Alaska have significant values, some of which are not
readily measurable in standard outputs. They are widely used for
various forms of recreation, mineral exploration and development,
and some grazing. They provide key wildlife habitat, and especially
in Alaska they contribute importantly to streamside influence zones
and associated fishery resource values.

The timberlands that are now producing commercially total 4 million
acres. Half of this area is in western Oregon. The remainder is in
various section's of the 11 Western States in a wide variety of softwood
forest types. In addition, there are 19 million acres of potentially com-
mercial forests in Alaska.

The Bureau of Land Management annually offers about 1.4 billion
board feet of timber for sale. About 90 percent of this volume comes
from the western Oregon holdings. Overall, BLM timberland yields
about 3 percent of the Nation's softwood timber supply.

As this committee is aware, the Department of the Interior also is
responsible for other forested lands. The Bureau of Indian Affairs
has a significant forestry program under which it manages private
lands held in trust for Indian owners. The National Park Service and
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the Bureau of Sport Fisheries and Wildlife manage forest 1a.nc1 for
special purposes.

My testimony covers my responsibilitythe management of BLM
forests.

A QTJALITY FOREST ENViRONMENT

The forest is composed of many resources: Trees, other plants,
water, soil, animals, and minerals. As a living community it is a re-
source over and above its parts. Forest resources have many uses
commercial and noncommercialtheir realization presents sometimes
compatible, sometimes conflicting objectives which pose difficult chal-
lenges. Meeting the challenges requires a balanced, intelligent
approach.

Foresters have been concerned with the environment and ecology
since the beginning of their profession. There has been a pattern of
steady growth to their knowledge and to the technology for applying it.

The relative values the public places on the resources and uses of
forets lands vary over periods of time, and maungers of forest lands
must take these 'changing attitudes into account. The Department
and BLM try to keep alert and to respond to people in managing
their resources.

OVERALL CURRENT SITUATION-ELM FOREST MANAGEMENT

BLM's forest management is based on policies of sustained yield,
multiple use, and environmental protection and enhancement. Manage-
ment takes into accunt the total surroundings of man,, natural and
manmade. Opportunities for wood produclion are measured against
these broad requirements.

Programs for timber sales are managed to conform with environ-
mental, multiple use, and sustained yield goals. Annual sales vary
from year to yenr in response to economic fluctuations or emergency
forest ituations, but the total output from decade to decade is kept
within sustained yield capacity. However, sustained yield levels can
and do change. They are monitored and adjusted as facts dictate;
for example, changes in forest 'land use policy can chage manage-
ment emphasis; needs for environmental protection can affect manage-
ment practices; new techniques for growing and managing timber
can produce other changes; and catastrophic losses such as fire, and
windstorm 'can require substantial temporary adjustments and produce
long-term effects.

BLM timber is offered for sale predominantly through competitive
bidding under relatively short-term, closely administered, lump-sum
contracts. Sale management by the contractor and supervision by BLM
foresters are essential parts of effecting the total goal of the forest
program.

Senator METCALF. May I interrupt?
Do you sell BLM timber on the same basis and under the same

circumstances that the Forest Service sells timber from the national
forests?

Mr RASMUSSEN Relatively the same, except for the matter of scaling
the timber. We sell on a lump-sum basis. In other words, we make an



estimate of the volume of timber in a given sale area and we sell it
on a lump-sum basis. Our sales are usually smaller and for a shorter
period.

Senator METCALF. With your experience in the Forest Service, give
me a comparison as to how the BLM sell timber and the Forest Service.

Mr. RASMUSSEN. Basically, I believe that we sell under the same
principles, we both lay out our timber sales in advance, we advertise
them for public auction, and we sell them to the highest bidder. The
Forest Service scales its timber at scaJing stations. We monitor the
cutting but we sell by lump sum, as I said. In the case of the timber
administered by BLM there are many roads providing access, and
it would be very difficult to scale the timber at a scaling station or have
a central place to scale timber. So we sell on lump-sum basis because
we can account for the timber much more readily. The Forest Service
has its own reasons for selling on scale basis.

Does that answer your question?
Senator METCALF. All of us are concerned about getting as much

money as possible from our timber resources and this is a rather
startling thing. You feel that you are doing the better job of selling
your timber than the Forest Service. I know of no one in the Govern-
ment that has more experience than you, Mr. Rasmussen, in both areas.
I would like to have you just advise me.

Mr. RASMUSSEN. In the case of the BLM timber sales where we sell
in a lump sum, we do the scaling in the standing tree, we scale the
timber in the woods.

Senator METCALF Is that better?
Mr. RASMUSSEN. It depends on your viewpoint.
Senator METCALF. I am asking you for your viewpoint; I have no

viewpoint.
Mr. RASMUSSEN. It depends on the circumstances under which you

sell the timber. I do not believe that the BLM could sell its timber un-
der a scale basis and account for all the timber that was taken off the
land. So we scale it in a standing tree.

Now, when you do this, you may make certain errors, you may not
be able to estimate accurately, but we do make check scales to make
sure we have a very close estimate. So the difference in the scaling
is a matter of convenience rather than a matter of difference, because
we both determine the volume of the timber that is to be removed
from the area.

Senator METCALF. If I would wave my magic wand and put you back
as head of the Forest Service in region 1, would you sell lumber on the
basis that you are selling in the Bureau of Land Management? Or
would you continue on the Forest Service?

Mr. RASMUSSEN. In my opinion, there are places where the Forest
Service could sell on lump sum basis in the same manner that we do.

Senator METCALF. Thank you very much. That is most informative
and most helpful.

Go ahead.
Mr. RASMUSSEN. The attention of the hearing has focused on the

management of commercial forests where trees are grown and cut.
Thus, I will concentrate on the forests of western Oregon and the pub-
lic domain forests of the 11 contiguous western States. These forests
present two different sets of circumstances. The areas differ in tree
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species, climatic conditions, soils, economics, and other :factors. These
differences require the application of different systems of management
which I will discuss separately

First, I will discuss the 2.5 million acres in western Oregon which
rnclude the Oregon and Califorma revested lands, the Coos Bay
wagon road lands, and associated public domain.

WESTERN OREGON FORESTS

The BLM lands here are a part of the finest softwood forests on
this continent. The forests of western Oregon are often thought of as
being homogeneous, but actually they vary widely in species, sites,
soil depths, and microclimates Most of this forest region is Douglas-fir
intermingled with hemlock and cedar. The forest along the coastal area
is hemlock and spruce, and in the drier areas of southwest Oregon
there are significant stands of ponderosa and sugar pine.

Almost half of the BLM forests is composed of trees that are 00 to
400 years old. Through proper utilization we are converting most of
this half to a younger and a managed forest. The rest of the forest in
eludes substantial stands that regenerated naturally after fires and
other catastrophes 50 to 100 years ago and also other stands, now 10 to
50 years old, that were reforested after logging since 1920 and after
some large fires.

Since 1937 when Congress enacted multiple-use, sustained-yield
legislation for these lands and especially during the last two decades,
BLM has intensified land treatment by both the natural and artificial
regeneration to assure continuous forest growth.

Forest progresslike most progresseomes from many small steps
which soon ad up to a long stride. I would like to talk about a recent
maj or stride and some of the smaller steps that led up to it Last
month Secretary of the Interior Rogers C. B. Morton announced
implementation of a new environmentally-based allowable cut and
forest management plan for BLM lands in western Oregon effective
July 1, 1971.

The "Environmentally Based Allowable Out Plan for Full Forest
Production" was developed between 1966 and 1970. But even before
this, much research had been done by others and by BLM in con-
nection with earlier management. The plan's goal is to achieve the
optimum level of sustained-yield timber growth and production under
environmentally- sound multiple use management. The pilan incor-
porates intensive management measures such as thinnings, genetic
selection, and special reforestation work It applies environmental
protection and multiple use measures such as streamside and roadside
buffer strips, protection of recreation areas, and restricted or mod ified
harvests on appropriate sites

Public discussion and review played a key role in reaching the final
decision to implement this forest management plan. In the year be-
tween the first announcement of the proposed plan in May 1970 and
the decision in March 1971 to implement it, some 13 pubhc meetmgs
were held to discuss the plan. The results of these meetings and the
recommendations of a study commission appointed by Governor Torn
McCall of Oregon were carefully weighed prior to Secretary Morton's
decision to implement the plan.
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The development of forest management by BLM encompasses a
continuing concern with man's and nature's interactions with the
environment. Examples include:

M'altipie use plaiing systeim.Departmental policy requires BLM
to apply principles of multiple use and sustained yield in all manage-
ment activities. BLM has designed and installed a planning system to
enable decisions to be made consistent with these principles. Major
system features are on-the-ground planning, intergovermental coor-
dination, public participation, and the identification of conflicts among
uses.

Interdisciplinary consideration of forest va7ues.The National
Environmental Policy Act requires an interdisciplinary consideration
in the management of public lands. BLM is an interdisciplinary agency.
For example, in 1969, BLM hired eight soil and watershed specialists
and five fish and wildlife specialists to join its corps of scientists and
recreational resource people specifically to assist field foresters in the
planrnng and management of forested lands.

Application of research findings and environmental require-
ments.For example, "Industrial Waste Guide on Logging Practices"
was published by the Federal Water Quality Administration in March
1970. The Bureau promptly reviewed its requirements and upgraded
BLM timber sale contract stipulations to meet the new water quality
recommendations.

Application of new praetices.One example is onsite improve-
ment in watershed management. Hydromulching on critical side
slopes of roads to provide a water and soil-holding sod cover is a
recently adopted practice.

We are also concerned with air quality which is affected by burning
logging slash. Slash burning reduces fire hazards and prepares cutting
area seed beds for reforestation. However, new techniques such as
concentrating logging residue for further salvage utilization are being
used to reduce the amount of burning Decisions on where and when
to burn slash are coordinated with State of Oregon air pollution con-
trol authorities to reduce smoke concentrations in the air.

Applied research.The Bureau began its Tillamook intensive
young growth project in 1962, on 56,000 acres of young forests in
northwest Oregon. In this operating forest BI1M field tests research
m the management of young growth trees. Various types of thinnings
have been marked, sold, and foliowup studies made. One goal is to
change harvesting practices by the next forest generation. For exam-
ple, cable thinning is being tested. In addition, industry is develop-
ing a capability for utilizing these thinnings.

Cooperative research in intensive forest managernent.BLM
works with the Pacific Northwest Forest and Range Experiment Sta-
tion, U.S. Forest Service, the States of Oregon and Washington, pri-
irate forest products corporations, Oregon State University, and the
university of Washington. One program is the ev.aivaiion of the
effects of forest fertilizer. Another program is underway with the
University of California and the State University of New York Col-
lege of Forestry. It seeks to improve the forest mai ager's ability to
identify c nditions and constraints as he seeks to realize forest values
harmoniously
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GeRetio b'ee mprovement.Quality tree seed is being obtained
from 10 natural Douglas-fir seed production areas on 300 acres of
high quality young stands in western Oregon. This seed is being grown
as "tubelings"small seedlings in plastic tubular bullets which have
proven an efficient and successful way to obtain reforestation on some
difficult sites. As a further step in tree improvement, two seed orchards
have been established that will be. capable of producing genetically
improved piantin stock for all BLM lands in western Oregon by
1985 The Charles!A Sprague Seed Orchard in southwestern Oregon
will be producing blister rust-resistant pine seed. The Walter H. Horn-
ing Orchard in northwest Oregon will yield seed for faster growing
Douglas-fir.

PUBLIO DOM IN FORESTS

BLM forests in interior Alaska are in an area of severe climate.
The public domain froests in the 11 Western States are in areas as
diverse as coastal California and the Black Hills of South Dakota.
They extend from alpine timberline sites to the lower elevations where
woodlands meet desert sagebrush, and mainly occupy sites of limited
moisture. The stands are usually all-aged trees and are of various
speciesprincipally ponderosa pine, lodgepole pine, spruces, and
Douglas-fir. Current timber production is from the all-aged ponderosa
pine areas and the more uniform-aged 'stands of species such as Doug-
las-fir or lodgepole pine. Ponderosa pine responds better to selection
management.. In the other stands shelterwood harvests, small clear-
cuttings, and other forms of even-age management are effective.

BLM management on these public domain forests has not been in-
tensive. It has been largely custodial and timber sales have been
limited, averaging about 100 million board feet per year. Manage-
ment for protecting and enhancing the forest land environment has
also been limited, mainly due to the low level of funding.

Based upon data that has been developed, the Department has de-
cided that positive, broad benefits can be obtained from comprehen-
sive management plans and programs for these public forests. These
initial steps are now being taken.

A complete reinventory of resources on the major public domain
forests in Montana, Wyoming, Colorado, Idaho, and California will
be started this spring. This is the first step in a projects to identify the
full range of potentials from these 'lands under comprehensive manage-
ment. Management would incorporate all necessary measures for fuil
environment protection and multiple use.

In Alaska an inventory of BLM's extensive interior forest lands
has been underway since 1966 and should be completed by .1976. The
extended work period is due to the vastness of the job and the in-
accessibility of the forests.. Recently a 5-year research contract was
signed with the Northern Institute of Forestry to study the silvicul-
ture of subarctic white spruce. There are many reforestation un-
knowns that must be solved and many ecological relationships that
must be explored before thought can be given to 'commercial produc-
tion.

TIMBER HARVESTING

The forest is a living community. It undergoes constant, sometimes
barely perceptible change. When it is young the change seems rapid.
When it is older the change may be less apparent even though large.
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There is a succession of species in a complete natural cycle. The final
plant association on a site at the end of the cycle is called the climax
forest. Much of the old Douglas-fir forest in western Oregon is inter-
mediate. The climax forest for the site would be a hemlock, cedar,
Douglas-fir stand.

Natural catastrophes interrupt the normal cycle. Much of the Pacific
orthwest Douglas-fir forest is the result of past natural catastrophes.

Likewise, man, either by a carefully executed plan of management or a
haphazard plan of cutting, can cause effects which range all the way
to the catastrophic.

Planned timber harvesting uses cutting systems as tools to assure
forest regneration and to shape the productivity and composition of
future forests. Thus, selection, shelterwood, clearcutting, and their
various modifications are all means to achieve management goals.
Proper application embraces all aspects of presale planning, but of
special sigrnficance is how the actual cutting and removal of the timber
is accomplished. Logging, no matter which cutting method is used, can
have severe impacts on the land. Heavy cuttings or repeated cuttings
which scar the site can cause two critical results: (1) ecological shock,
and (2) aesthetic setback. Thus, it is important to not only select the
proper harvesting method but also to follow through to assure that
it is properly operated.

BLM foresters currently use controlled clearcutting as one form of
harvesting. Other systemstree selection harvest and partial cutting
such as shelterwood and three-stage harvestsare used when condi-
tions permit them to be effective. On all types of cutting care is taken
to select the method that will produce the planned management goals.

In the past 3 years in western Oregon two-thirds of the timber sale
areas were partially cut while one-third was clearcut. On a volume-
sold basis, two-thirds came from the clearcut areas and one4hird from
those partially cut. On public domain forests 98 percent of the area
was harvested by partial cuts. These accounted for 70 percent of the
volume harvested.

BLM clearcutting are usually 20 to 40 acres. The patches are insu-
lated from each other by intervening timber stands. Full reforestation
and new forest establishment is secured before cutting in adjacent
stands. However, following the extensive windthrows of the disastrous
1962 Columbus Day storm and the large Oxbow fire of 1966, large
blocks were clearcut to salvage damaged timber. In these areas there
was often no alternative to clearcuts of 100 to 500 acres in size. Extra
site precautions were applied to protect soil and water resources and
reEl orestation was closely monitored. There has been a high degree of
success.

On selection areas the total size is not a critical feature in attaining
silvicultural goals. Instead, it is the choice of trees to be harvested and
the number of harvests in a cycle that have significant effects on the
shaping of future stand composition, growth of residual trees, and
ultimate regeneration.

immediately after logging, action needs to be taken on regeneration.
When the material left from logging inhibits prompt establishment of
new trees, special treatment must be undertaken. Logging debris can
also be a hazard to adjacent timber and the newly started stand. In
some cases the debris is piled for further utilization. In other cases it is
piled or left in place and burned under controlled conditions.
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All harvest areas needing treatment are promptly ref orested by na-
ural means, seedings, or by planting nursery-grown seedings or the
newer "tubelings." Reforestation progress on each area is then moni-
tored for several years by BLM foresters. Sometimes brush, rodents, or
harsh weather win in the first round of reforesation efforts and retreat-
ments are needed. Currenity there is a backlog of 30,000 acres in west-
ern Oregon and 50,000 acres in the public domain forests identified as
needing further treatment.

IMPROVED IJARVESTINO SYSTEMS

We are continually investigating and adopting improved cutting
practices to enhance the environment and esthetic appearance of the
forest and to achieve its economic utilization. Promising alternatives
are developing in two directions: (1) further modification of clear-
cutting practices, and (2) continuous canopy management.

Modifications of clearcutting can be achieved two ways. One is to
keep the cutting area to a minimum size. The other is to shape the clear-
cut unit to blend with the area's natural features. This practice is called
landscape cutting. However, it also reduces exposure of forest lands to
erosion and minimizes cutting impacts on the microclimate. This aids
forest regeneration. Buffer screens of uncut or selectively harvested
stands are used along roadsides to contain the visual impact of clearcut
units, thereby providing for esthetic protection

The other approach is continuous canopy management. This practice
provides a continuous canopy appearance by harvesting a stand over a
period of time. One form of this management is a light shelterwood cut.
It creates a new even-aged stand. Another is individual tree selection.
It produces a managed stand. Continuous canopy management is cur-
rently practiced by BLM to varying degrees in eastern and southwest-
em Oregon and in the other States. We are now studying its potential
for application to the Douglas-fir forests in northwestern Oregon. 1-lere
it appears more promising in younger stands rather than in old stands
which have problems of decadence.

Senator METCALF. I wish you would amplify that. You clearcut and,
now, how does it aid regeneration?

Mr. RASMUSSEN. In the clearcutting?
Senator METCALF. Yes.
Mr. RASMUSSEN. In the Douglas-fir areas the Douglas-fir trees

need to have mineral soil. They also need to have sunlight and to de-
velop a Douglas-fir stand you need both sunlight and mineral soil. We
believe that clearcutting operations that are reforested properly are
good business.

Senator METCALF Why is that better than selective cutting?
Mr. RASMUSSEN. In some cases with selective cutting or partial log-

ging as has been done in the past, you go in and select the best tree and
leave the poor. Then the remaining stand is not of the quality or pro-
ducing the timber where it should.

In other cases, in selective logging, you may damage the residual
trees, for instance, the hemlock and some of the spruce.

Senator METCALF. You certainly damage them when you clearcut.
Mr. RASMUSSEN. But you remove all of it.
Senator METCALF. Yes; you remove everything.
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Mr. RASMUSSEN. Yes; but if you go in and select certain trees when
they fall, they damage the trees that are left making them subject to
insect attack and disease and you may find in a period of time if you
fall enough timber in an area of that type you may damagethe stands
that are left and you have nothing left that is growing and producing.

Senator METCALF. The context of your argument here, then, is that
it is better just to sweep it all off than to damage some of it and allow
it to be infected with disease or insects?

Mr. RASMUSSEN. I am sorry I gave you that impression. We are both
clearcutting and selection cutting.

Senator METCALF. I am just seeking information from a very re-
spected expert.

Mr. RASMUSSEN. What I am trying to say is we select the type of
cutting that should be accomplished in a given area.

Last year 70 percent of the area cut was partially logged because we
determined that there the partial logging was better. Thirty percent of
the areas were clearcut because there we determined that elearcutting
was the best method of handling the stand.

So you have a variety of ways of handling it. In some areas we
found where we didn't get reproduction that it was better to go in
and make a three-stage harvest so we could get reproduction before
the final harvest. So you select the management tool you need on a
given piece of land.

In the southern part of Oregon we are using a three-stage cut be-
cause prior to this we were not getting reproduction and now with
what we call continuous canopy management, there will be a cover and
we are getting the reproduction. So the cutting method must be deter-
mined by the site and the type of timber and these other criteria before
you determine whether you clearcut or not.

Senator METCALF. I think that is very helpful and I think that helps
the record.

Thank you very much.
Mr. RASMUSSEN. Clearcuttings on south slopes often present regen-

eration problems. South slopes get more sunlight and have higher
temperatures than north slopes. Reforestation following clearcuts has
more difficulty succeeding. The canopy practice here may prove to be
a better choice.

More information must be developed on continuous canopy man-
agement. Some of the questions that need to be answered are:

Will continuous canopy treatment change the ecology and thus the
species types now prevalent in the Douglas-fir region?

What are the implications if species are changed for wood produc-
tion and utilization? For other values?

What effect would conversion to continuous canopy management
have on animal populations? What would be the impacts on cover
and food for animals?

How susceptible Wi] 1 continuous canopy forests be to disease, espe-
cially the transfer of infections from older overstory trees to the new
understory? What about insects, windstorm, and fire protection
factors?

How will continuous canopy methods change the cost of logging
and road network requirements?

What will be the overall watershed impact?
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Can genetically improved reforestation stock still be employed iii
a silvicultural system that favors natural, random regeneration? What
are the pros and cons of natural stock versus genetically proven
progeny?

These are a few of the areas in which we must seek additional
knowledge through research and operational testing.

Thus, as we proceed into the 1970's we recogrnze that much that.
has been done in the past will not be sufficient in the future. We will be
doing our part to accelerate needed transitions to better quality
forestry.

We appreciate the opportunity to discuss our forest management
programs before this committee. We seek and we appreciate public
interest, public involvements, and public understanding.

We manage these forests for the publicthis generation and
tomorrow's.

I thank you, Mr. Chairman.
Senator METCALF. Mr. Rasmussen, on behalf of the committee, I

want to thank you very much for a most persuasive and an informative
statement. I think you know the high regard with which you are
recognized by the members of this committee, so that we -feel that this
statement is presented from a very authoritative source.

You still haven't made a very strong or persuasive case for clear-
cutting as a technique of forestry practice, and that is what the hearing
is about.

Mr. RASMUSSEN. May I add a few more comments?
Senator METCALF. Of course. That is what I want you to say.
Mr. RASMUSSEN. In the old growth Douglas-fir areas that have

tremendously large Douglas-fir trees, when you fall them, heavy
machinery is required to move them. This operation also damages
some of the small residual trees. They also create fire control problems.
In other words, the slash from a large old growth tree and the trees
that are damaged constitutes a fire hazard.

In my experience on the coast of Oregon, when we were doing
clearcutting and then doing some partial logging of the old growth
stand, we found wherever there were large areas of cutting, either
partial logging or elearcutting, that there had to be some method of
disposing of the slash and that the amount of slash in the partial
logging areas endangered all of the rest of the trees if a fire started.

It was very difficult to do slash disposal in those areas. From the
experience that we gained, we felt that it was necessary to clearcut to
get a good stand of new timber.

Now, as we proceed to second growth management of younger
trees, we may find that we can do partial logging and continuous
canopy management. But at t.he present time, when we are harvesting
tremendous volumes per acre, we still think that some clearcutting is
necessary.

We have reduced the size of the clearcuts. There were days in the
past when we cut 160- to 200-acre cleareuts and we are now down to
usually less than 50 acres. We shape these cuttings to the landscape.
We don't run the lines straight up a-nd down the hills. We try to fix
it so that when you do log an area it will reforest promptly; if it
doesn't, we reforest it.

Senator METCALF. OK, that is the Douglas-fir. Now, what about
the ponderosa pine? Why can't we selective-cut ponderosa pine?

60-209-71-pt. 3-i0
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Mr. RASMUSSEN. I think it is mostly; in ponderosa pine selective
logging is practiced. At least from our standpoint, we do partlal
cutting in the ponderosa pine.

There are, however, areas of ponderosa pine where there is a large
volume of reproduction and your overstory is old growth and m those
I would say that you probably should remove the old growth in small
clearcut areas. So once in awhile clearcutting in ponderosa pine where
there is a clearly established stand underneath is satisfactory. But, by
and large, we do selective clearcutting in all of the ponderosa pine.

Senator METCALF. Now, I am going to disclaim any, responsibility
because as far as I am concerned I am for appropriating a lot more
money for thinning and for reforestation and soon, but the Congress
isn't, and we have failed in the Senate and the House of Representa-
tives to appropriate adequate money to take care of the regeneration
of our forests. So should you recognize the failure of the Congress and
say, well, they are not going to put the money in for replantmg and
so we are going to go back to the old-fashioned method of seeding
trees?

Mr. RASMUSSEN. In our particular case, we have money for refor-
estation from the 0 & C funds and it is a little different funding
than the Forest Service, so that on these western Oregon lands we have
money to reforest and do the necessary work that is needed.

On the public domain lands, we have a rather large backlog of
50,000 acres of land that need further treatment. However, we haven't
determined exactly how these should be managed. This is why we are
proceeding with our inventory first because we feel these forests have
opportunities for many other things besides wood production and that
wood production may be incidental.

For instance, in Montana, in cooperation with the Forest Service,
and the State Game Commission, we are looking at our public lands
not on a basis of how to produce more wood, but how can we produce
more elk, how can we produce more feed for the wildlife because the
commercial value of the timber is not as great as the uses in some cases.
So we have a study going in Montana on this subject.

After we finish and complete our inventory of public domain lands,
I hope that we will come forward with a plan for their management
and request the proper funds from Congress for their management.

Senator METCALF. Thank you very much, Mr. Rasmussen, for some
most helpful and informative testimony. As for as this Senator is con-
cerned, you are one of the most respected men in the administration
and your information and your testimony is highly regarded. Thank
you very much.

Mr. RASMUSSEN. I appreciate your comments, sir.
I have a few exhibits that I would like to submit to the committee

for inclusion in the record.
Senator METCALF. The staff will examine them and they will either

be put in the record or they will be a part of the committee files.
(The exhibits referred to are in the appendix.)
Thank you very much.
T5niess there is something else before the subcommittee, the sub-

committee will be in recess subject to the call of the Chair.
(Whereupon, at 4 :05 p.m., the subcommittee recessed, subject to call

of the Chair.)



"CLEAR-CUTTING" PRACTICES ON NATIONAL
TIMBERLANDS

TUESDAY, JUNE 29, 1971

U.S. SENATE,
SUBCOMMITTEE ON PUBLIC LANDS

OF THE COMMErrEE ON INTERIOR AND INSULAR AFTAIRS,
Was hi'n gton, D.C.

The subcommittee met, pursuant to call, at 10 a.m., in room 3110,
New Senator Office Building, Senator Frank Church (chairman of
the subcommittee) presiding.

Present: Senators Frank Church and Mark 0. Hatfield.
Also present: Porter Ward, professional staff member, and Thomas

Nelson, assistant minority counsel.
Senator CHURCH. The purpose of this hearing before the Senate Sub-

committee on Public Lands is to seek certain informal ion to compiete
the record on the subcommittee's hearings into management practices
on the public lands, with particular reference to elearcutting.

These hearings have, as I have said, revolved around the issue of
clearcutting timber on the national forests. The subcommittee heard
testimony on April 5, 6, and 7 from the general public and from
private organizations. On May 7, the subcommittee heard witnesses
from the Forest Service and the Bureau of Land Management.

It became apparent during the earlier hearings that ihe Nation's
housing needs could have considerable bearing on timber cutting
policies. To provide information on this sector of the economy, the
subcommittee has invited here today representatives of the Depart-
ment of Housing and Urban Development and of the American As-
sociation of Home Builders.

I hope these witnesses will be able to shed considerable light on
what the homebuilding demands for lumber will be in the years ahead.
This should also conclude the hearing on management practices on
public lands.

Our witness list this morning begins with the Honorable Eugene
A. Gulledge who is Assistant Secretary for Housing 111 the Depart-
ment of Housing and Urban Development.

Mr. Secretary, we would like very much to hear from you this morn-
ing. Will you take a seat and proceed with your written statement.

STATEMENT OF HON. EUGENE A. GULLEDGE, ASSISTANT SECRE-
TARY FOR HOUSING, PRODUCTION AND MORTGAGE CREDIT,
DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT

Mr. GULLEDGE. Thank you very much, Mr. Chairman. I am pleased
to have the privilege of testifying before this committee. I have with
me Associate General Counsel of the Department of Housing and
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Urban Development, Mr. David DeWilde, and one of my assistants,
Mrs. Ellen Kranidas.

I would like to proceed, as you indicated, with a reasonably short
statement for the record and I would be happy to have any questions
that you would like to submit to me.

Mr. Chairman and members of the committee, I am pleased to
present the views of the Department of Housing and Urban Develop-
ment on the lumber needs for housing production.

The national housing policy of providing "a decent home and
suitable living environment for every American family" was estab-
lished by the Congress in the Housing Act of 1949. In the ensmng
years this remained largely an elusive goal. Thus, in the Housing and
Urban Development Act of 1968, the Congress recognized the neces-
sity to reaffirm this policy and to express it in a quantitatIve goal to be
subtantially achieved during the 1969-78 decade by the construction
or rehabilitation of 26 million housing units.

Because of severe financial constraints over the last 5 to 6 years,
overall production of housing has for some time been well below
levels necessary to meet the needs of the Nation. As a result, we are
experiencing a shortage of housing. Analysis of housing requirements
for new housing between 1965 and 1970 compared with newhousmg
production suggests that the current production deficit could be as
high as 1½ to 2 million units. Vacancy rates have declined to ax-
tremely low levels.

The rental vacancy declined from 7.7 percent in the first quarter of
1965 to 4.9 percent during the first quarter of this year. Over the same
period, the homeowner vacancy rate declined from 1½ percent to
1 percent. Incidentally, that is a 33.1/2 percent decline.

We can expect a yet heavier demand for housing in the years ahead
as the formation of new households accelerates as a result of the high
birth rates following World War II. Thus, the residential construction
industry has the difficult task not only to overcome the current short-
age but also to meet this heavier demand. To accomplish this task
housing production must be raised to much higher levels throughout
most of the 1970's.

The statistics, however, fail to show the full dimension of the prob-
1cm of providing an adequate supply of decent housing forour people..
Lacking from the statistics is the despair and the desolation of fami-
lies trapped in the dehumanizing conditions of city slum housing:
or dilapidated rural housing. Much has already been said about the
crisis of the cities which I do not need to repeat here. But if there is to
be any hope for the solution of the problems which beset our urban
centers, we must seek ways to improve housing conditions in the cities.
To meet our national goal to improve living environment for all our
people, the Nation will need to provide sufficient housing to replace a.
substantial number of deteriorating housing units.

Providing an ample supply of housing at prices which a broad range.
of the population can afford will be a major contribution to the easing
of many of our urban problems.

There has been some improvement in the housing situation in recent
months. Housing starts have increased to a seasonally adjusted rate
averaging nearly 1.9 million units over the last 6 months. We believe.
that the economy is fully capable of sustaining this uptrend, if policies.
are shaped appropriately.
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The Department of Housing and Urban Development has esti-
mated two alternative levels of housing starts for the next several
years. For the coming fiscal year we expect housing starts to increase
to between 1.8 million units and 2.2 million units and for fiscal year
1973, starts are expected to range between two and two and a half
million starts.

On the basis of these alternative production levels and estimated
per-unit lumber requirements, various demand levels for lumber have
been calculated. Estimates by the Forest Service, assuming lumber
prices remain at 1970 levels, indicate that total demand for softwood
lumber in calendar year 1971 will probably range between 52 and 55
million board feet (lumber tally). Of this, approximately 19 to 22
billion board feet represent the demand from the housing industry.
The increasing need for lumber primarily in the housing sector is
expected to raise demand levels to between 56 and 62 billion board
feet for fiscal year 1973, including 21 to 27 billion board feet for
housing.

The supply of lumber, on the other hand, will probably reach only
about 49 to 50 bililon board feet if lumber prices remain at 1970 levels.
Therefore, unless some steps are taken to mcrease the supply of lum-
ber, we could anticipate an increase in lumber prices in response to
the demands we presently foresee. In fact, lumber prices did rise
earlier this year to about 15 percent above 1970 levels. According to
some estimates, lumber prices may rise by another 15 to 20 percent
over the next year or so. Such an increase may raise the price of a
typical unsubsidized house by as much as $800 above the 1970 price
levels. This would compound the problem of gaining control over the
general inflation affecting our economy and would make it difficult to
expand housing opportunities as much as called for to meet our na-
tional housing goals.

Our efforts to deal with critical urban problems have been severely
hampered by inflation, which affected even more severly the con-
struction industry. Not only have wages in the construction industry
been rising faster than the overall wage level, but also, the prices of
two other major components of housing cost, land and financing, have
been increasing more rapidly than prices of most other goods and
services. These factors were primarily responsible for the increase of
nearly 80 percent of the some ownership cost of comparable new hous-
ing between 1965 and 1970.

At a time when increasing numbers of families are ftndmg them-
selves priced out of decent housing, the cost of lumber, the major
material component of housing, may be a prospect of increasing at a
rate faster than the overall rate of inflation. Factors other than lum-
ber may very well have a greater inflationary impact on housing costs;
nevertheless, we believe that it is imperative that we meet the problem
of inflation as vigorously as possible on all fronts.

We at H[JD, of course, recognize the importance of protecting our
natural environment. In our dual task of insuring the achievement of
our housing goals and simultaneously protecting our natural environ-
ment, HUD is developing programs for improved and more econom-
ical utilization of wood, including the development and use of substi-
tute materials. Primary among our efforts is Operation Breakthrough,
which has been assisting private construction firms in the develop-
ment and use of substitute materials. In addition, we have accepted
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new standard sizes for structural lumber used in housing, resulting in
an 8 percent increase in the lumber yield of an average tree. In terms
of future endeavors, we are working in cooperation with the wood
products industry in developing new design criteria for wood floors,
walls, and roofs. We have also sponsored a study by the NAHB Re-
search Foundation on the utilization of lumber through improvement
in the design and specification of new houses. This study suggests a
potential saving of one and a half billion board feet of dimension
lumber and 600,000 square feet of plywood each year.

While we are hopeful that these measures will ease this problem m
the long run, they cannot be expected to help meet the possible short-
age of lumber over the next several years. I strongly believe that we
must provide an adequate supply of marketable lumber so as to avoid
unreasonable rises in lumber prices. Any decline in the amount of
lumber available from public lands would have serious implications
for the residential construction industry. As I indicated before, this
administration is not prepared to settle for low levels of housing pro-
duction. The low levels of production in recent years have created a
scarcity of housing in most major markets, which should he alleviated
as soon as possible. Failure to provide an adequate supply of lumber
will handicap seriously our ability to fulfill the long-stated policy of
providing a "decent home and suitable living environment for every
American family."

Thank you, Mr. Chairman.
Senator C1mRoH. Thank you, Mr. Secretary. You mentioned the

goal of 26 million new homes in the 10-year period, this decade, the
seventies. How many people will you house? Do you have a factor of
an average number of people who are estimated to live in each housing
unit? Do you have an estimate of how many people, on the average,
there will be for each home?

Mr. GtrLLTD(m. We do have. I don't have it at the moment. I would
be glad to supply it for the record. I think it's somewhere in the 3.6 or
3.7 range. Something in that order.

Senator Cnuiicii, I think that would sound about right. You said it
would be four, which may be just a little high. If we figured with a fac-
tor of four, that would mean that during this decade, according to these
projections, we must furnish new homes for half the population of the
country. Does that sound right to you?

Mr. GULLEDGE It sounds right to me. If anything, I think it is under-
stating, Mr. Chairman. First of all, we find that the population of the
country has been growing. It is now 'about 205 or 206 million people.
The high birth rates following World War II have created a great
increase in the number of new family formations. I think it would be
helpful to indicate what has been happening to new family formations
recently. I think I have some figures in here on that.

We have been running a net increase of households in 1965, 8,041
thousandthese are in thousands-1966, 753; 1967, 1,599,000. In 1961,
1,361,000. This is net, new additional household formations when you
take all of the new increases, plus all of the decreases by death, et
cetera. In 1968,1,361,000. In 1969,1,612,000 and in 1970, 1,222,000. Then
we lose from the total housing supply by everything from termites to
floods to urban renewal, slum clearance, highway right-of-way, fire,
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on the average of 600,000 living units per year. We have a growing
number of uses of second homes, seasonal homes, and/or vacation
homes by people averaging about 100,000 units a year.

Then this terrible shortage of housing that I refer to must be al-
leviated. This is a highly mobile civilization we live in. It has been
estimated that 20 percent of all families move every year. When you are
down to the point where less than 5 percent of all standard housing
units for rent can be found, then for your particular need, it is not just
5 percent. You have to find something near where you live at a price
you can afford and a size to fit your family. If you want to buy a home,
only a 1 percent choice is available, 1 percent of the total houses which
are owned by people which are available for sale to people at all are
available at any given time. Our vacancy factor is terribly tight. We
have to anticipate an increase of that. Projections are showing running
77 to 80,000 units a year. We tried to increase that total supply to in-
crease the mobility of people to obtain a house or an apartment at
some reasonable price they can afford near where they live or are go-
ing to work. All of this accumulates, indicating to us that we do need
this number of living units.

So, at the end, if we produce 26 million units and if we have housed
100 million people in them, it is because of two things. We have taken
away the housing of an awful lot of people, 25 million people by the
calculation in round terms of what we are talking about. Those people's
houses have been destroyed.

The increased mobility, we've had to add enough for about 4 million
people, million units. These are all part of what you say: in over 10
years time we need to provide enough housing for half the population.
We are not going to have a 50 percent increase in population during
that time, however.

Senator CHURCH. In terms of construction and lumber, is the largest
part of the lumber used, that is of that part that goes into housing, is
the largest proportion directed toward suburban housing as compared
to construction in the city centers where the slum and ghetto problems
are so severe?

Mr. GULLEDGE We don't have any percentage figures. We have some
reasonable approximations, Senator, as to where the new construc-
tion is taking place. Without question, it is taking place in what might
be called suburban locations, in the main. However, a substantial por-
tion does take place on urban renewal sites and other central city
sites. We are having a very significant amount of housing produced
in these areas. It would certainly be in the minority, percentagewise,
however.

Senator CHURCh. With regards to the type of construction, I would
suspect that the suburban residentiaL construction involves more
lumber than inner city construction, high rise, apartment dwellings
and that kind of thing.

Mr. GULLEDGE You are correct. We anticipate presently and for
the next several years that we are going to have about 55 percent
of all the housing units produced destined for single-family occim-
pancy and about 45 percent for apartment use, multifamily occupancy.

The apartments take less because they are smaller and particularly
as you go into the center of the cities, you do go into high rise con-
struction and not too much lumber. Where most of the housing is
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getting built, however, is in garden apartments and quite often that
is heavily in lumber.

Senator CHURCH. Do I take it from this testimony that you believe
that the amount of cuts in the national forests would have to be
increased?

Mr. GULLEDGE Without question. We are going to have an increased
supply of lumber. There are only two sources that I know of: public
lands and private lands. Private lands are, for many reasons, not
as dependable a source of supply for lumber as our public lands. We
do have to have an increase in the cut. It is logical to expect that the
majority of that increase will have to come from public lands.

Senator CHURCH. At present public lands furnish us with consider-
ibly less than half of our total lumber supply. Is that correct?

Mr. GULLEDOR. I am not familiar with that.
Senator CHURCH. I think you will find that the bulk of our lumber

supply today comes from private lands and not public lands. We
might get the figures for the record. Have you made any study of
projected lumber needs for the next 10 years and compared that need
to the allowable cut established by the Forest Service for the national
forests?

Mr. GULLEDOE. No, sir; we have not. We have made studies which will
indicate what we consider to be the lumber needs for the next several
years. We have not compared that with allowable cut figures for the
forests.

Senator CHURCH. You are not prepared to say whether or no your
forecasted needs could be met within these present limits of the allow-
able cut?

Mr. GULLEDGE. If you take total forestry practice, rather than just
allowable cuts, if you take the Forest Service total practices, it is our
projection that, if those practices are not modified, that we are going
to have a short fall in lumber production with a consequent sort of sit-
uation resulting in a rather sharp escalation in lumber prices. This will
have the net effect we have indicated of increasing the cost of housing
considerably and, of course, a rather sharp impact on inflationary
'aotors. So that I am not addressing myself to any particular one of the

Forest Service practices. Whatever they are doing now, if they don't
do it differently, we are going to run into trouble.

Senator cHURCH. In other words, the Forest IService is nt fur-
nishing a sufficient number of logs to meet the need?

Mr. GULLEDGE Whatever is coming out of the forests under their
jurisdiction is not an adequate amount to meet the short-term needs
of the country for lumber the way they are presently going about it.
That is another way of saying it.

Senator HA'rFIELD Mr. Chairman. Mr. Gulledge, did you participate
in the President's Task Force on Lumber Needs and Reciuirements by
former Budget Director Malan, about a year and a half ago?

Mr. GULLEDGE. No, sir. I did not.
Senator HATFIELD. Are von familiar with that renort?
Mr GULT FDGE Rea'ionably so, the recommendations in it
Senator HA1J1ELD I think your testimony this morning reiterated

the basic thrust of that report very clearly The chairman has already
brought out m his questioning the very great need to develop addi-
tional resources to meet the housing needs. Obviously they are not
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going to le developed entirely in the public land area because, as you
indicated in your testimony, you too are concerned about the ecological
environmental factors here. We would have to assume that our na-
tional forests are under multiple use in the conduct of the admin-
istrative concept by which we consider them for more than just pieces
of lumber.

Therefore, I am hopeful that you will participate in our hearings
of this committee, when we have them continue, getting testimony on
the real problem of how do we develop new resources, how do we
develop new areas for lumber. This obviously leads us to the possibil-
ity of expanding the private sector and creating at the same time a
meaningful governmental role which I have set forth in the concept
of a bill which I am hopeful you will familiarize yourself with and
perhaps offer us the expertise of your agency.

Mr. GTJLLEDOE. I would be glad to do that.
Senator HAiF11LD. As you point out, we are in desperate need of

housing. By the same token, we have to consider the total environment.
I am very deeply concerned that we don't move and move quickly, as
indicated by the statistics of the Malan report and your own testimony
here this morning, to develop some new timberlands; that the crises
of the housing squeeze could cause some rather shortsighted and per-
haps unwise accelerations of timber cutting from our public lands,
which could be a detrimental thing in the long run to our whole com-
mitment to those public lands. I think some people have been rather
reluctant to lift their eyes up above the horizon and assume that public
lands can somehow just produce, produce, produce. They are under a
sustained yield, but, by the same token, we have to recognize the other
uses of our forest lands than that of producing lumber.

Would you not agree that, even though the problem is great, in rela-
tion to your agency, that you would not want to see us harm the mul-
tiple-use concept of the Federal forest lands or to accelerate the cutting
of such lands beyond that point by which it could not be maintained
by sustained yield?

Mr. GULLEDOE. Senator, I think 'we could very well agree on the fact
that this Department supports completely the concept of multiple uses
of the forests. I don't really believe that there is an issue. I think there
is some concern, as expressed by the Forest Service, as I recall prob-
ably in 1969, as to whether or not they have the resources available to
them to be adequate, to do an adequate job of managing that forest
over which they had control.

I would submit to you that it isn't just a question of acreage. It is
a question of what you do with the acreage. It simply isn't just a ones-
tion of how you happen to harvest the trees. It is a question of all of
the other things that you need to do in order to properly manage that
particular acreage. If my memory is correct, the records of previous
committees which have gone into this subject would indicate the chair-
man's comment is correct, mulling it over, that more than half of the
timber is produced on private lands, but the acreage under private
control is considerably less than the acreage under public control. One
of the answers advanced by private interests are that they simply man-
age that which they have better than the Government manages that
which it has. I believe the Forest Service indicated, and I think it was
in 1969, that they could increase their allowable cut without doing any
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harm to multiple-use concepts of forestry use by as much as 25 percent
if they had the resources to do a better management job. I think it is
a multifaceted problem we have.

Senator HATFIELD I believe that Mr. Cliff has testified before this
very committee to that effect, that a lot of cuts could be increased
depending upon the budget and the related capacity to increase the
management techniques.

I think again that in the light of the ratio supply between public
and private lands I would be, as one member of this committee,
reticent to look for an increase in allowable cut of public lands as
meeting our housing needs. I would hate to think that we could move
only in that direction. I am not opposed to reviewing that whole
allowable cut picture in the light of the increased management-budget
complement there but I would be a little reluctant to see that as a
single answer because I think that public pressure could build to the
point where it could be detrimental to the whole concept of public
land management.

Mr. GULLEDGE. Of course, there has to be some assurance from the
administration of the integrity of whatever the allowable cut figures
are. I have no reason myself to think anything except that the Forest
Service is perfectly capable of justifying whatever allowable cut
they are now using under the presert management or, keeping in mind
sustained yield, an increase in allowable cut under a different type
of management. I would believe that the committee would certainly
assure itself of that.

Senator CHURCH. May I just ask at this point, Senator: Is there
any particular reason why national policy should look to our own
forests, whether publicly or privately owned, to supply the entire
amoimt of lumber to meet our housing needs?

Mr. GULLEDGE. There is, of course, no reason it should.
Senator CHURCH. What I am thinking of is that there are very

large forests in Canada and a relatively small population of that
great country and the access that we might have to timber there to
meet this need without over taxing our own forest resources.

Mr. GULLEDGE. Of course, Senator, if you want to get into the whole
question of supply of lumber, you have to go into not only the possi-
bility of imports 'but the question of exports. We do export a reason-
able amount of lumber. All this is a very comprehensive subject, as
you well know, and it certainly doesn't deal with just a forestry prac-
tice. It is the whole use of all of our resources to meet all of the Nation's
iieeds, including those needs which are considered in the concept of
multiple ii'e of forests and providing housing and rebuilding cities
They really can't be separated. You get into foreign policy. You start
talking about increasing imports or restricting exports. You get into
areas which the Department of Commerce legitimately considers to
be important to it when you deal with either of these. It is no simple
issue.

Senator Cirmcu. It is not a simple issue, but trade is normally
regarded as healthy so far as foreign relations and commerce are con-
cerned. Canada is our closest neighbor and many American citizens
own property there, as a matter of fact. A big portion of their economy
is controlled by American capital. It seeis to me that we keep talking
about our lumber needs almost exclusively in terms of what our private
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and public lands can supply against our national need and that seems
to me to be a much too confining and completely unrealistic way to
examine the problem.

Mr. GULLEDGE. I could agree with that.
Senator HAT1ELD. Of course, Mr. Chairman, I think too we have to

look to the other demands made upon our forests if -we are going to
really paint this whole picture, such as the pulp industry, too. In other
words, we are going to look at the total demands on our forests. It's
not only a matter of public and private or export-import but multiple
uses to which those forests are placed, especially commercial demands
such as pulp paper.

Mr. GunuaE That is correct.
Senator HATFIELD. Mr. Gulledge, I hope that you will have an oppor-

tunity to, again I emphasize, study the various proposals which are be-
fore the subcommittee because another point you touched on, an'd that
is the management fund, the accuracy of management resources for
the Forestry Department, is identified in one of these proposals as a
very important factor to not only develop more for this fiscal year
but to be able to project down the road. I think one of the marvelous
examples of forest management, where there is this undergirding of
such funding, in which they are able to project for not just a year but
for perhaps a generation or two generations, is in the L. & C. lands
which are in our State of Oregon. Under this kind of a formula they
are able to be assured of certain management funding. Those lands are
really probably some of the best managed timber lands in the entire
Nation. The key to thatone of the keys, one of the significant keysis
the point which you made and that is a stable, dependable fundm
base upon which the management can project for generations an
generations.

Mr. GIJLLEDGE. Having been in the bureaucracy for about 21 months,
I have a great deal of sympathy for the Forest Service people because
they are required, because of public pressure and policy, to really deal
with something like forests that on the whole are not even within the
reasonable lifetime of most people, as expected to start from a seedling
and develop into a full grown tree. Yet they have to do all this under
management concepts that run from 12 months at a time since they
never really know what they are gthng to have, when they are going
to have it or what the mood will be. They have to manage this very
long-term resource with very short-term financing It's an awfully
tough business to be in.

Senator HATFIELD. Thank you.
Senator CHURCH. Thank you, Mr. Secretary.
Our next witness is Mr. Stanley Waranch, first vice president of the

National Association of Home Builders.

STATEMENT OF STANIY WARANCH, FIRST VICE - PRESIDENT,
NATIONAL ASSOCIATION OF HOME BUILDERS

Mr. WARANCH. Mr. Chairman, members of the subcommittee, my
name is Stanley Waranch and I appear here today as legislative chair-
man and first vice president of the National Association of Home
Builders I have been an active homebuilder in the area of Norfolk,
Va., for over 20 years. - -
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I have a prepared statement which I would like to have inserted in
the record and I want to give you the highlights, briefly, on this state-
ment. With me here this morning is Mr. Lee Goldin, a hornebuilder
from the Los Angeles area of California. Mr. Goldin is chairman
the committee on softwood construction lumber and wood products in
our association. Also with me here today is our association's legislative
counsel, Mr. Joseph B. McGrath, and our executive vice president, Dr.
Nathaniel Rogg.

Your hearings have been concerned primarily with the practice of
clearcutting as a technique used in forest management in the cutting
of timber. Throughout the hearing there have been a variety of state-
ments as to the needs, the uses, and the prospects for future demand
and the use of timber in the United States, especially with respect to
the production of housing.

We believe the committee should proceed only on a sure basis 0±
factual information with respect to the realities of the use of lumber
and wood products. Therefore, our purpose today is to set the record
straight, insofar as we can, with respect to the need for timber and the
use of wood in the production of housing. With respect to timber man-
agement and the practice of clearcutting, we know very little. We are
certainly not experts and we do not presume to be qualified to testify
as to its merits or abuses. We have studied the testimony to some extent
that has been given before your committee and we do know what the
effect of a moratorium on clearcutting would have on homebuilding
and possibly on the national economy. As I will mention later, we
think the situation can be resolved through management and without
recourse to a moratorium. This morning, primarily, I would like to
present you with our view with respect to housing, about which we
believe we are fully qualified.

We estimate that the members of our association, who now number
over 54,000, account for the production of about two-thirds of all of
the houses and apartments built by professional builders in the United
States. Moreover, our membership is affiliated in 494 chartered State
and local associations in all of the 50 States and in Puerto Rico, so
that our representation is truly nationwide.

The residential construction industry which we represent is the
largest single consumer of softwood lumber and wood products in
the country. In 1970, approximately 43 percent of the total amount of
softwood lumber consumed in the United States went directly into
residential construction. This, sir, is shown graphically in our firs'
chart (chart No. 1).

In addition, softwood lumber and wood products are extremely im
portant to other kinds of construction, much of which is directly re-
lated to housing. This includes, for example, institutional and com-
mercial buildings, repairs and remodeling, and miscellaneous other
types of construction, for which, as you can see, a total of another
42 percent of softwood lumber was used in 1970.

Thus, during the past year, the construction industry used directly
or indirectly about 85 percent of the softwood lumber and wood prod-
ucts derived from the available timber. A forecast for softwood lum-
ber consumption during this year, 1971, is also shown on the chart.
The ratios of consumption by residential construction, repair and re-
modeling work, and other new construction will be even higher than
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during 1970: 46 percent consumption by residential construction and
40 percent for repairs and rehabilitation and other construction, or a
total of 86 percent.

Quite clearly, therefore, we in the homebuilding industry are directly
concerned with the supply of imber which is available in any given
year for the production of softwood lumber and wood products smce
these constitute a major and essential ingredient of the construction
of all housing. I can assure you that both the price and supply of
lumber are of vital concern to all homebuilders. We have experienced
drastic changes in the prices of lumber and wood products during
recent months and years and these have immediately and adversely
affected the costs of housing production. It stands to reason that
when the prices of lumber and plywood go up, the cost of housing
also goes up and both homebuilders and home buyers lose in the
process.

This is especially true with respect to single family housing where
approximately 20 percent of the direct construction cost of the struc-
ture of a house for a low or moderate income family is accounted for
by lumber, plywood, and other wood products (chart No. 2). Further-
more, where construction costs have increased through lumber or
related material price increases, mortgage financing also is more costly.
The combination results in higher sales prices or rents and in more
difficult income qualification requirements for prospective buyers be-
cause of higher monthly carrying costs.

Understandably, therefore, we are directly concerned with any ac-
tions in the economy, in the executive branch or in the Congress, which
might disrupt the supply of lumber and wood products or increase
the price, or both.

Since the first of this year, in 1971, we have again been faced with
rising lumber and plywood prices. Starting in January, prices began
to rise each week in what seemed to be a concerted pattern. The explana-
tions we have been given are that inventories were low in retail and
wholesale lumberyards in late 1970 and the movement of inventory
from the lumber mills through the distribution system early this year,
in anticipation of heavy demand from builders, has resulted in a con-
tinuous series of price increases.

These came so quickly and so abruptly in the early spring that
many of our builders found that lumber suppliers were refusing to
commit themselves to firm prices for future deliveries of lumber and
plywood. In some cases existing price lists were withdrawn and dealers
refused to issue price lists for future deliveries.

This can and did create the beginning of a chaotic situation in the
housing industry. A homebuilder cannot estimate safely the final con-
struction cost of a dwelling unless he knows in advance the likely
cost of the materials to be used in the construction.

The rise in softwood lumber and wood product prices caused the
President's Council of Economic Advisers to include a warning on
this in the Third Inflation Alert issued by the Council on April 13,
1971. We think there is every reason for Congress and the administra-
tion to be concerned about this situation.

I have brought with me other charts which show graphically the
price history dunng the past few years with respect to plywood and
framing lumber (chart No. 3) and with respect to 2 x 4 studs (chait
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No. 4) both being wood products used heavily in housing construction.
Studs and studding materials are used primarily in the construction
of single family housing and garden style apartments and their pric-
ing pattern is tied closely to the cost and production of housing.

To date, this year, we have not experienced the fantastic price in-
creases which took place in 1968 and 1969, yet we greatly fear this
could happen again. Prices of lumber and wood products currently are,
as you can see, substantially above the prices of a year ago.

Our information is that these prices during recent weeks have begun
to firm up and to start upwards again. With very few exceptions, our
900-man board of directors, meeting here in Washington in May, ex-
pressed the view that there is every likelihood of substantial further
price increases in lumber, plywood, and other wood products before
the end of this year. Reports from the west coast this past week mdi-
cats this price movement may already have begun. Mr. Goidin will tell
you a few examples of this later in my testimony.

There is a direct relationship between the level of housing produc-
tion and the demand for timber. It is important for this committee,
therefore, in assessing any forest management practices, to keep in
mind the real need for timber as an essential element in achievement
of the Nation's housing goals. Housing holds a high priority in the
Congress and in the economy. Every Member of the Congress is called
upon each year to pass on very substantial appropriation bills and
legislative proposals aimed at expanding Federal aid to cities and
communities and to homeowners and renters with the objective of im-
proving our existing housing supply and expanding the housing in-
ventory of the Nation.

Moreover, after several years of consideration, the Congress enacted
a very specific 10-year, 26-million-unit national housing goal, and a
plan for reporting on progress toward this goal, under title XVI of
the Housing and Urban Development Act of 1968. Under this plan,
both President Johnson and President Nixon have already submitted
to the Congress annual reports, and a Third Annual Housing Goal
Report, due on February 15, 1971, is now expected to be submitted
shortly to Congress, in accord with the 1968 act.

There is no doubt as to the validity of the congressional judgment
in establishing our national goal. Both HTJD Secretaries Weaver and
Romney have made it clear in testimony before the Congress that the
statutory production goal of 26 million new or rehabilitated housing
units by June 30, 1978, is very likely an understatement of the housing
production needs of the country. This was also the conclusion of the
Kaiser commission in December 1968.

We agree with this view. We have a chart showing graphically the
production record in recent years and the accumulated housing deficit
which we now have in the United States (chart No. 5). We also have
prepared a chart showing the housing requirements in the United
States from 1970 through 1980 according to the best information now
available (chart No. 6). There will be, as the chart shows, a continuing
and rising level of housing production requirements, and consequent
demand for timber, as we progress through this decade.

It is extremely important for the record in these hearings to be
clarified on this point. This coimnittee has received previous testimony
on housing requirements from witnesses who were here as knowledge-
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able people about forests but they were not, and did not pretend to be,
experts in the field of housing It would be a serious error for the com-
mittee to proceed without also carefully considermg the views of those
who do speak with authority for housing and its requirements. It is not
enough, for example, to speak oniy in terms of effective housing de-
mand, meaning data on families who have disposable income appro-
priate for the purchase of new housing. Many other factors enter into
the Nation's housing requirements.

In estimating the housing needs of the TJnited States, great atten-
tion must be given to family formation estimates and to the astonish-
ing data on annual housing removals, the disappearanee of large
chunks of our existing housing inventory each year. In addition, it is
manifest that the executive and legislative branches of the Federal
Government have embarked on a determined course to supplement
natural housing market demand by making it possible for many thou-
sands of families with low and moderate incomes to purchase or rent
new or rehabilitated housing.

This action by the Federal Government will certainly create a
decided impact on effective housing demand, stimulating an expansion
of housing production and rehabilitation. It is an effort to reach closer
to the objective established by Congress in 1949 of the "realization as
soon as feasible of the goal of a decent home and a suitable living en-
viroriment for every American family."

The statistics on housing production during 1970 and the probably
ratios of production under the several Federal programs during this
year establish beyond question the success of this effort by the Con-
gress and ihe administration to meet ihe natural demand in the housing
market and the actual need of families in terms of the total produc-
tion. In 1970, a year of very tight mortgage money supplies, direct
Federal financing aid to low and moderate income hmsing accounted
for 30.7 percent of the total housing production in the country. Includ-
ing indirect assistance, all of the Federal housing programs accounted
for 44.2 percent of total housing starts.

In 1971 it is expected that a comparable proportion of total starts
will be accounted for by this type of Federal assistance. Hopefully,
conventional mortgage financing will bring about a higher level of
nonfederally assisted production. In any event, it is clear that there
will continue to be a steady expansion of housing production during
this decade in order to achieve the housing production goals estab-
lished by the Congress and approved in the Johnson and Nixon ad-
ministrations.

All of this, of course, has a direct relation to the demand for and
supplies of timber available for the production of lumber, plywood,
and other wood products to be used in housing production. That de-
mand will be strong and rising in the years ahead. This demand for
lumber and plywood usage in housing is shown on our next chart,
which shows that demand for lumbar for housing will rise to about
21 billion board feet by 1980, and for plywood to almost 11 billion
square feet (chart No. 7).

Total increases in housing production do not necessarily mean
exactly equivalent increases in the demand for timber although there
is a general parallel trend. The total use of lumber and wood products
varies depending upon the mix of housing actually started, that is,
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the proportion of single family housing starts versus multifamily
housing starts. More lumber and wood products are used in the pro-
duction of single family housing than multifamily, although garden
style and walkup apartments, which constitute the bulk of multifamily
building, use almost as much lumber as single family housing.

The present mix of housing production, based on 1970-71 data, is
approximately 55 percent single family housing and 45 percent multi-
family housing. We anticipate this trend will continue in about the
same proportions.

Currently, we should add, the housing units being produced are
somewhat less in size than formerly and in many areas are being built
in a townhouse, row style. Both of these production trends mean that
somewhat lesser amounts of lumber and wood products are being used
for each housing unit than formerly. We cannot presently estimate
with any certainty what this lesser amount means in terms of timber
demand.

This committee has heard testimony previously asserting in one
fashion or another that there will not be the demand for timber other-
wise anticipated from housing production goals because of the avail-
ability, either currently or prospectively, of substitute materials for
wood. In some cases this is stated in terms of a desired objective and
in other cases in terms of a realistic and available alternative, to lessen
the demand for timber.

This committee should be absolutely clear as to the facts as we
know them within the homebuilding industry on this crucial point,
substitute materials. The truth is that homebuilders everywhere, build-
ing materials manufacturers and the Department of Housing and
Urban Development have been doing everything possible for a good
many years to create satisfactory alternative materials for housing
construction. Furthermore, we anticipate that this effort will be in-
tensified in the months and years ahead in both public and private ef-
forts at research in housing production and materials.

The aim is to discover and plaAe into production a more efficient and
less expensive system of building or use of materials for construction,
or both. Faced with rising and inflationary land and on-site labor costs,
about which neither the industry nor the Government has been able to
do very much to date, builders and building material manufacturers
have concentrated on maintaining stability and holding the line of
actual construction costs of the housing itself.

We find this effort is little recognized or understood outside of the
housing industry. In general, people who are not involved with hous-
ing production tend to look toward highly dramatic solutions such as
massive prefabrication plants which will produce housing in a factor
in the same fashion as automobiles are manufactured. Yet these con-
cepts almost completely overlook the steady, progressive changes in
the housing production business which have substantially and effec-
tively altered production methods throughout the industry. No single
change is dramatic, but the total impact of changes is of tremendous
importance. These changes involve the use of new and more efficient
equipment and tools, the packaging, prefabrication, and precutting of
materials; they include changes in design concepts and engineering
requirements, significant improvements in production and business
management techniques and in the use of computer technology, and
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they also cover new approaches to the planning of purchasing and dis-
tribution of building materials, to land development techniques and to
a more effective use of on-site labor. Even though most homes tend to
look generally much the same as they did in years past, because of
consumer acceptability, the truth is that the way in which houses are
built today is vastly different from the way in which they were built
25 years ago, or 15 years ago, or even 5 years ago.

The fact remains, however, that even with new methods and build-
ing systems we are still using as much lumber and plywood in hous-
lug as before, and this is likely to continue. Wood is the least expensive,
easiest to use and most readily available construction material in
America. Prefabrication of houses or of housing components, will con-
tinue to rely greatly on the use of wood. Furthermore, efforts to ob-
tain acceptance of new technologies or of engineering requirements
which would mean a lesser use of wood are hard to win in most
localities.

Also, there is one constant theme which runs throughout the changes
in housing production and which is often ignored by people outside the
industry who promote solutions for our problems, the crucial test of a
new product or building system is the test of cost efficiency. By this, I
mean that unless new products or new systems of construction can be
used at a cost equal to or less than current costs of production, the
new product or system simply adds to the price of housing and there-
fore fails to meet either industry or consumer acceptance.

Obviously, here I am not speaking of luxury housing for which cost
is no criterion. I am referring to the mass of housing produced in the
country for people of relatively modest. means who want good hous-
ing at the lowest possible cost to obtain a quality product.

The use of concrete, plastic or composition products, or of materials
such as steel and aluminum, as substitutes for lumber and wood prod-
ucts, must still face the tests of cost effectiveness and of public ac-
ceptance. This involves not only t}ie initial costs of production and
sale to builders but all costs of installation, plus the costs of a de-
livery system which will assure that supplies arrive in the desired
quantities and at the right time for use at the construction site.
Thus, when lumber and wood product prices bear a reasonable re-
semblance to traditional pricing patterns, they are, competitively, un-
beatable construction materials in the market place.

Little by little, alternative niaterials for lumber and wood products
will achieve some progress in conquering these cost problems. Very
likely we are now in somewhat of a transitional period in which the
situa:tion with respect to substitute materials by the end of this decade
will be considerably different from the situation today.

I want to stress, however, that it is simply not true that substitute
materials are readily available today in quantity and at costs which
can compete effectively with the lumber and wood products in housing
production.

Furthermore, the expansion of housing production which is already
taking place during this decade will create a market for the growing
use of substitute materials which means that there will probably not
be a lessened demand for timber in the years ahead no matter how sue-
cessful substitute materials become. In short, even if substitute mate-
rials arrive at a point where they can effectively compete in cost and

60-209 O-71-pt. 3-1i
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acceptability with lumber and wood products, it is unlikely that
there will be any less of a demand for the use of lumber and wood
products.

One other point should be made clear for the record: There is a
growing use of mobile homes as a means of housing a segment of our
population in America. In addition, housing built with production
methods similar to the construction of mobile homes is also being
used more widely than ever before.

From this standpoint of consumer financing, as opposed to mort-
gage financing, this is a very expensive way to obtaiii housing for the
families involved, and the deterioration of the product leaves no
equity comparable to that obtained with the purchase of a conven-
tionally built home. Nevertheless, this is a legitimate supply of hous-
mg which must be taken into account, and members of our associa-
tion are now involved with mobile home sales or mobile home park
developments.

From the standpoint of lumber usage, however, you should not be
misled about mobilc homes or similar types of dwellings. Except for
the outer shell and the interior equipment, the structure of mbi1e
homes is manufactured with the use of construction lumber, just as
are comparable single-family homes. Though per unit they use less,
the total use of lumber and wood products is simply enlarged, not
lessened, by a growing production of mobile homes or similar types
of shelter.

Accordingly, taking into account all facets of anticipated housing
requirements in the United States in the forseerable future, we fully
expect that there will be an increasingly heavy demand for construction
lumber, plywood, and wood products for residential construction. This,
in turn, means that Federal policies will be crucial with respect to
timber management, conservation, exports and imports, transportation,
and other elements in the Nation"s yield and supply of timber, con-
struction lumber, plywood, and other wood products.

A year ago, on June 18, 1970, the Cabinet Committee Task Force
on Softwood Lumber and Plywood made a finding that inadequate
supplies of softwood timber and its production "may act as a con-
straint on the achievement of the Nation's housing goals" and 'that
of the sources of supply directly controllable by the Federal Govern-
ment, the national forests offer the principal possibility for expansion.
On the basis of estimated demand, consistent with achievement of
housing goals, the task force found that the annual demand for soft-
wood timber would be about 11 billion board feet higher by 1974 than
it was in 1969. We have no reason to quarrel with these figures. It seems
clear that under any circumstances further increases in total timber
demand are a certainty in the years ahead.

Compounding the problems of timber demand and lumber supply
is a continuing exportation of larger and larger amounts of softwood
logs (hart No. 8) and processed lumber (chart No. 9). In our chart
we show the total U.S. exports of softwood lo between 1950 and
1970. Amazingly, exports have increased by 800 percent in the last
10 years. During the same time, we have also continued to export an
increasing amount of processed lumber. This amount, now approaching
1.2 billion board feet, has almost doubled within the last 10 years. In
our opinion, the Congress and the administration should take more
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effective stepS to limit exports of logs and lumber as an important
measure in strengthening badly needed domestic supplies.

Beginning in 1968, with hearings in the Senate instituted by Senator
Morse, this association has taken an active part in the legislative and
administrative decisions affecting timber management and supply.
During those Morse hearings in November 1968, it was made clear by
the Forest Service that the primary reason for its failure to manage
the commercial timber lands in our national forests in such a way as
to project a timber yield within range of anticipated demand was the
failure of the Congress and of the executive branch to guaiantee a
continuous source of funds for needed programs of improved timber
management, access roads and reforestation.

Given a guaranteed source of funds, the Forest Service testified it
could do a far better job of timber management and, while adhering
to sustained yield and good conservation practices, it could substan-
tially expand the available timber for sale and cutting from national
forests. Subsequently, in other hearings in the Senate and in the House
during 1969 and 1970, extensive testimony from many sources rein-
forced these initial statements.

A responsible and proven method of guaranteeing funds for im-
proved timber management is the creation of a special trust fund for
this purpose and, because we believe this makes sense, we fully sup-
ported legislation to accomplish this in both House and Senate in 1969
and 1970. We still strongly support enactment of a timber management
and supply act which would create a trust fund for this purpose. It is,
we think, unfair and unwarranted that this legislation is termed a
"timber cut.ting" bill. The funds which would be guaranteed by this
bill would be used for improved timber management, reforestation,
and other steps which are necessary preconditions to any increased
timber harvest. The legislation is in fact a timber growing bill and we
most certainly hope that the Congress will approve it or comparable
legislation during this session.

In the course of our involvement with shortages of timber, and with
high prices for lumber and wood products, during 1968 and 1969, we
also came into direct contact with the export and import policies of the
United States, the transportation ills which affect timber supplies and
the defects in the timber auction system used by the Forest Service,
together with other failures in alert and aggressive management which
we believe have existed in the Federal Government's handling of na-
tional timber resources in the United States.

In February of 1971, on request, we produced a memorandum set-
ting forth the views of this association. It was entitled, "Steps To
Counteract a Serious Escalation in Prices on Softwood Construction
Lumber and Wood Products." Rather than go into detail in this state-
ment on the contents of the memorandum, I would like at this time to
provide the committee with copies of this booklet and to request that
the memorandum itself be included in the record of these hearings
(appendix p. 35 et seq.). A summary of the memorandum is attached
to this statement in the appendix at page 5.

We recognize that these hearings are keyed to the practice of clear-
cutting of timber which is only one relatively minor aspect, however
important in itself, of the total problem of timber management and
land use in the United States. As stated earlier, we have no comment
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with respect to the practice of clearcutting itself. In view of the public
attention which this practice has received, however, and the conflict
of opinion as to its merits and abuses, the concept of an independent
Commission as set forth in S. 1592 is a sound proposal, we think.

We believe this can and should be done administratively, however,
without the necessity of specific legislation. We understand that one
such sutdy has been underway for some time by the Council on Environ-
mental Quality. Certainly, also, any independent commission such as
proposed in S. 1592 should include representation from the consumers
of timber products, especially homebuilders who are the largest
consumers.

In light of all of the facts we have detailed above with respect to
anticipated housing production and the need for lumber and wood
products, we must oppose the provisions of section 6 of S. 1592. Section
6 of 5. 1592 would prohibit clearcutting of timber resources for the
TJnitëd States on all Federal lands for a period of at least 18 months
and possibly 2 years following the date of enactment of the bill.

The cutting and growing of timber, as we understand the process, is
a continuous procedure on the part of logging companies and lumber
manufacturers. While the timber being cut may have been sold in pre-
vious years, and presumably this bill does not affect the present sales of
timber for future cutting, nevertheless the bill would certainly disrupt
the flow of timber from the national forests at a time when the demand
for timber is growing.

There is, in fact, no time from now onward, when the flow of tim-
ber can be disrupted or curtailed without great cost to the economy.
Our understanding is that clearcutting is used as a timber practice
with respect to those species of wood which, by and large, constitute
the basic supply of construction lumber. Indeed, our economists tell
us that a moratorium on clearcutting of timber could affect up to 25
percent of the supply of lumber and wood products to the residential
construction industry. Housing production cannot stand such a cur-
tailment. It would result in drastic price increases in homes and would
add fuel to an already dangerous and inflationary situation in the
economy.

We urge this subcommittee, therefore, to take every action appro-
priate and necessary to monitor the Forest Service and private industry
with respect to the practice of clearcutting and to exercise vigorously
your congressional prerogatives of legislative oversight. We think it
would be a serious error, however, having grave consequences, for the
Congress to enact a blanket moratorium on clearcutting. This would
curtail and disrupt the supplies of lumber, plywood, and other wood
products vital to residential construction.

I want to thank you very much for this opportunity to appear to
present this statement on behalf of our association.

Senator CHuRCH. Thank you very much, Mr. Warancli, for what I
thought was an excellent statement and one that shows considerable
restraint, considering the particular interest you have in the building
of houses. I think you have given an effective presentatiton. As you
know, we have made every effort in this subcommittee to give all of the
interested groups an opportunity to be heard in connection with this
clear-cutting question. For that reason we have held this hearing this
morning. We didn't think it would be complete without having heard
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from the housebuilders of this country and getting the best statistical
data we could on the lumber requirements for the coming decade. We
certainly will take all of this into careful account in reaching any con-
clusions from these hearings.

Senator Hatfield has had a particular interest in what you have
called the lumber-growing bill and others have called a lumber-cutting
bill or timber-cutting bill. I think I will defer to him for the ques-
tions this morning because your testimony is right dow-n his legislative
alley.

Senator HATFIELD Thank you, Mr. Chairman. The chairman has
very graciously deferred but he is equally and vitally as concerned as
I am. We have chatted many times about this problem.

I note in your testimony on the last page or two that you indicated
your association could support the Senate bill, S. 1592, without section
6, which would basically mean the provision of a study for this complex
problem. In the light of the projected shortage of 11 billion board
feet by the Malan committee, and thinking in terms of the general
length of time usually involved in Federal studies, do you feel that
this is sufficient action to take at this time based upon w-hat we already
know?

Mr. WARANCH. No, Senator, I certainly don't. I do know that the
bill before us is 5. 1592 and, based oil that bill, w-e could support a study
althDugh, as I said in my testimony, we think it could b done adminis-
tratively and without congressional action at this time.

Senator HATFIELD Really, in a very general way, and yet perhaps
very meaningful way, the Malan Task Force undertook to brmg to-
gether the highlights of this problem.

Mr. WARANCH. They did, but then never addressed themselves di-
rectly to the problem of clear-cutting.

Senator HATFIELD You are quite accurate. That is the bill before
this committee. I think the chairman and members of this committee
have wanted to include in this hearing a much broader look at this
whole thing than just addressing ourselves simply to clear-cutting.
That is one management tool or one techinque only. It is brought under
tile subject of public land management which is what we are concerned
with and which we will broaden somewhat from the standpoint of bills
as we move into contemporary problems generally.

My point is simply that I think, as I understand you from your testi-
mony and the very competent report that you have given us, that, No.
1, there is a degree of urgency here that we must recognize and, No. 2,
that you can't create a timber growth overnight. Whatever we do, it is
going to involve a cycle of growth.

Mr. WARANCH. That is absolutely correct.
Senator HATFIELD. I just want to clarify it for my own under-

standing.
Mr. WARANCH. I think you would be interested to know that Mr.

Goldin and his committee have gone to work studying the situation of
lumber pricing and lumber supply in this country. They have met with
most of the major manufacturers of timber and producers of timber.
Just this morning, for example, we asked him to graphically illustrate
to this committee tile cost of a 2 by 4 stud. If he may, he will explain to
you what you got for your dollar 1 year ago and what you get for the
same amount of money today.
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Lee, would you like to comment?
Mr. GOLDIN. Mr. Chairman, I am Lee J. Goldin of the Larwin

Group, Inc., Los Angeles, Calif. I have been an active homebuilder
for the past 21 years and I have constructed approximately 50,000
homes. Our company will produce a total of about 6,000 multifamily
units.

The average price that we paid for 2 by 4 studs last year was $61 per
thousand. Recently, as far as January 1 of this year, we were still pay-
ing the same price. As of yesterday, we were paying $108 per thousand.
Let's lllllstrate that graphically. This represents a slightly reduced
stud. It is not 8 feet but it does represent a stud in full length that we
paid $61 for as an average price last year and as recently as Janu-
ary 1. Today, this is what we are paying, $108. That represents a 77-
percent increase since January 1. Studs are obviously an important
factor in the price of softwood lumberthe amount of lumber that
goes into the house. You can see the urgency that Senator Hatfield
was referring to.

Senator HATFIELD That was very graphically presented. I would
just like to amplify a little further tile testimony as I understand it.
The Home Builders Association, those with whom I have had direct
contact, and I might say our Oregon chapter has been very much in-
volved in this whole thing, has indicated to me, and I gather from your
testimony that you would agree, that the lumber supply is something
that is going to have to be increased, not only from a standpoint of
price but from the standpoint of just quantity, tile materials that
would be required to meet the housing goals and housing stock. There-
fore, as individual citizens, you are concerned about our national for-
ests, our multiple use, that you certainly recognize the need to develop
new sources, new lumber supplies, additional to what we now have to
not only meet tile 11 billion board feet projected requirement. You
don't really anticipate substitutes, as I gather, from your testimony,
displacing any significant factor here in your present 80 percent which
lumber products provide normally. So, consequently, we must have
some sort of development program which does not threaten our na-
tional forests by unreasonable allowable cut increases. Therefore, we
must look to the plywood wood lots.

As you know, last year we had $1,900 million paid out by the Gov-
ernment to pay people, individual private landowners, not to do any-
thing with their land, to leave it idle, fallow. This really stimulated
some of my thinking along this line. Why not utilize some of this re-
source to assist in some kind of incentive program that would help
people grow trees, rather than do nothing with land. I am told that
we have about 200 million acres in this country which once produced
timber. It does not produce it now.

Your association, I gather from your testimony, would be willing
to support the type of approach of trying to bring into active produc-
tion land which is not now producing in order to help meet the building
material needs that you are referring to in your testimony?

Mr. WAIiANCH. Absolutely. Certainly you know, as Mr. Gulledge
said in his testimony, we only have two places in this country to get
the land: from public forests and private forests. We have, as Sena-
tor Church mentioned, vast forests in our iieighhoring country.
Canada, but we are limited as to how we can get that lumber and how
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much of that lumber can come into this country. Yet, our exports
have increased 800 percent so that unless there is some sort of an
embargo to prohibit the shipment of softwood lumber out of this
country or some way possible to bring lumber into this country from
other places or as you, Senator Hatfield, have said, to regrow the
lumber there is no ot:her way to get the lumber. As you know, we can't
grow lumber like you can watermelons: it takes time. And we've got
to solve this problem today. The Forest Service said, I believe early
in 1969 when I attended one of the hearings, that it needed money
to create roads and to provide access to bring out the lumber that is
there now. In addition, they said, there is a need for clearcuttmg to
permit sunlight and growth to encourage and foster the trees that are
now there that will die without it. I think all of these things are prob-
lems of timber management that I certainly am not an expert on or
qualified to go into detail on. I do know that we need lumber and as
I have said in this testimony, as you gentiemeii have said back to me,
unless you have lumber and unless we can produce the housing we
are going to have serious economic and social-economic problems in
this country.

Senator HATFIELD. As I indicated a while ago, there is something
that still bothers me a great deal. From our experience in World War
II you see what happens when we permit a crisis to grow and grow
and grow and not provide a solution. You see what happened to us
in that period. We had to have an immediate supply of lumber in
the war. Because we did not have the access roads into the public
forests, and there could have been a great deal of production increased
there under quick sustained management programs, we turned to the
private landow-ners and we said, "You produce the land. You strip
the land of timber to meet this national crisis." Much of the land which
is so easily criticized today by many groups as far as private land is
concerned, was brought about by a crisis, a national crisis, of that
character.

I am suggesting again today, as I have frequently, that if we do
not do something more significant than we have done this far to meet
this housing crisis, that we could face a backlash here at some future
point when we fit that 1974 period with that 11 billion board feet as
one possible contributing factor to such a crisis. That would put the
pressure on from the public demaiid for an immediate answer.

Might then such an answer include a sacrifice or less thaii a full
commitment to the sustained management program and a vast cutting
of some sort of public lands? More pressure on public lands to cut
against good timber management practice or against environmental
considerations? I just feel that there are too many people who have
lulled themselves into a false sense of security because we are on a
high tide of great environmental concern. I would like to tell some
of these Johnny-come-latelys that some of us have been involved in
this for many years before it w-as highly politically popular. Unless
we are willing to look way dow-n the road and see all of the needs of
man and seeS how these resources relate to those needs, I think not
your association, but just the public at large is going to demand an
answer.

You go into any ghetto. I am looking at the pool and the under-
housed. It is awfully nice for people to live in air conditioned offices
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and type out beautiful esthetic testimony to come before these com-
mittees. Some of those people ought to get out here where the poor
live or try to exist and see how relevant the question of housing is to
some of these social problems that we are faced with.

Mr. WARANCH. I believe I can say without exception, Senator, that
we certainly agree with you. It is by and large the members of our
association who are providing those houses that these people so des-
perately need in this country.

Senator HATFIELD I know the chairman was very instrumental m
drafting the Wilderness Act. He has been one of the chief leaders in
this whole area. On occasion he has joined in support of my proposals
for urban wilderness and we are totally dedicated to the recreational
aspects, to the wilderness concept and we are developing now an
omnibus bill for the State of Oregon. We are the lowest State in the
percentage of wildernesses in any of the Western States. It is a dis-
grace for how slow we. have been classifying some of our lands which
should be classified as wilderness. I am hoping to see a great increase
there in my own State, and elsewhere as well. These are the multiple
needs, the multiple uses, and I think sometimes we in this position
have to try to balance out some of these requirements and demands in
the best interests of everybody. I am sure that, as the chairman has
said, your testimony has been very helpful here today. I hope that you
don't feel yourself in a polarized position. This is one thing too. We
have tried very diligently, in the way the chairman has alternated
testimony and provided an opportunity for witnesses of all view-
points, not to get people in these polarized positions where you are the
raper and the other is the preserver, and so forth and so on. We have
to look at these matters in terms of everybody's needs and that is what
we try to resolve in this committee and you have been very helpful to
us this morning.

Mr. WARANCH. Thank you, sir. Senator, before I leave, I would like
to tell you that next year, in the fall, the National Association of Home
Builders will visit the great State of Oregon and Portland in partic-
ular. I hope that you will come and say hello to our board of directors.
You will be hearing more about it later.

Senator HATFIELD. I would be very happy to and I hope you will
have time to look around our State and see where a lot of lumber comes
from and also some of the other uses those forests are put to.

Mr. WARANCH. I never cease to be amazed at the progress you are
making in your State.

Senator CHURCH. Gentlemen, we appreciate your testimony. I think
there is just one weak side of our hearing, Senator Hatfield, and that
is that we haven't really examined the very touchy and nevertheless
important question of timber imports sufficiently. I don't think we can
pretend to have taken a fully balanced look at this whole problem and
solutions and exclude that, that very important additional source of
lumber supply. We will have to take that matter up with the staff and
see if we can't get some factual data concerning that aspect of this
question.

Senator HATFIELD May I make a comment?
Senator CHURCH. Yes.
Senator HATFIELD. Since the chairman is also a member of the

Foreign Relations Committee, this, of course, has even a broader
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significance ihan merely coming from a member. As chairman, I
happen to have sat in on the hearings conducted by Senator Morse
several years ago in which we focused upon the whole question of log
exports at that time. That was brought about as a result of some
of the problems we had in the State which led to what was called the
Morse amendment. I found it to be very intriguing and most interest-
ing and relevant, as you say, to have a full broad picture of this whole
limber-lumber problem. I would imagine that there would be many
things that were presented at those hearings that would be valid
today. There would certainly also be a gera.t change in the whole
picture that I know personally would be very helpful if we could
have a hearing on that specific aspect of this problem and I would
certainly be most anxious to join you on any such hearing.

Senator CHURCH. Thank you, gentlemen. That concludes the hear-
ing this morning

(Whereupon, at 11 :29 a.m., the subcommittee adjourned, subject
to the call of the Chair.)

(The material submitted by the National Association of Home
Builders and the statement of the United Brotherhood of Carpenters
follow:)
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Mr. Chairman and Members of the Subcommittee:

My name is Stanley Waranch and I appear here today as Legislative

Chairman and First Vice President of the National Association of Home

Builders. I have been an active home builder in the area of Norfolk,

Virginia, for over 20 years.

I have with me this morning Mr. Lee Goldin, a home builder from

the Los Angeles area of California, who is Chairman of the Committee on

Softwood Construction Lumber and Wood Products in our Association. Also

with me is our Association's Legislative Counsel, Mr. Joseph B. McGrath.

Your hearings have been concerned primarily with the practice of

clearcutting as a technique used in forest management in the cutting of

timber. Throughout the hearing there have been a variety of statements

as to the need, the uses and the prospects for future demand and use of

timber in the United States, especially with respect to the production of

housing.
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We believe the Committee should proceed only on a sure basis of

factual information with respect to the realities of the use of lumber and

wood products. Therefore our purpose today is to set the record straight,

insofar as we can, with respect to the need for timber and the use of wood

in the production of housing. With respect to timber management and the

practice of clearcutting we know very little, and we do not presume to be

qualified to testify as to its merits or abuses. But with respect to home

building, we are qualified to give you the facts as they now exist in the

housing industry.

We estimate that the members of our Association, who now number

over 54, 000, account for the production of abmt two-thirds of all the

houses and apartments built by professional builders in the United States.

Moreover, our membership is affiliated in 494 chartered state and local

associations in all of the 50 states and in Puerto Rico, so that our repre-

sentation is nationwide.

The residential construction industry which we represent is the

largest single consumer of softwood lumber and wood products in the
i3

country. In 1970, approximately &&% of the total amount of softwood
A

lumber consumed in the United States went directly into residential

construction. This is shown graphically in our first chart (Chart 1).

In addition, softwood lumber and wood products are extremely

important to other kinds of construction, much of which is directly related

to housing. This includes, for example, institutional and commercial
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buildings, repairs and remodeling and miscellaneous other types of

construction - - for which, as you can see, a total of another .&% of

softwood lumber was used in 1970. (Chart 1)

Thus, during the past year the construction industry used directly

or indirectly about 9% of the softwood lumber and wood products derived

from the available timber.

A forecast for softwood lumber consumption during this year,

1971, is also included on Chart 1. The ratios of consumption by resi-

dential construction, repair and remodeling work and other new

construction will be even higher than during 1970 -- &4% consumption

by residential construction and 3% for repairs and rehabilitation and

other construction, or a total of 4%.

Quite clearly, therefore, we in the home building industry are

directly concerned with the supply of timber which is available in any

given year for the production of softwood lumber and wood products

since these constitute a major and essential ingredient of the construction

of all housing. I can assure you that both the price and supply of lumber

are of vital concern to all home builders. We have experienced drastic

changes in the prices of lumber and wood products during recent months

and years and these have immediately and adversely affected the costs

of housing production. When the prices of lumber and plywood go up, the

cost of housing also goes up and both home builders and home buyers lose

in the process.
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This is especiaUy true with respect to single family housing

where approximately 20% of the direct construction cost of the structure

of a house for a low or moderate income family is accounted for by

lumber, plywood and other wood products. (See Chart 2.) Furthermore,

where construction costs have increased through lumber or related

material price increases, mortgage financing also is more costly. The

combination results in higher sales prices or rents and in more difficult

income qualification requirements for prospective buyers because of

higher monthly carrying costs.

Understandably, therefore, we are directly concerned with any

actions in the economy, in the Executive Branch or in the Congress which

might disrupt the supply of lumber and wood products or increase the

price, or both.

Increased Lumber Prices and Housing

Since the first of this year, in 1971, we have again been faced with

rising lumber and plywood prices. Starting in January, prices began to

rise each week in what seemed to be a concerted patters. The explana-

tions we have been given are that inventories were low in retail and

wholesale lumber yards in late 1970 and the movement of inventory

from the lumber mills through the distribution system early this year,

in anticipation of heavy demand from builders, has resulted in a

continuous series of price increases.
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These came so quickly and so abruptly in the early spring that

many of our builders found that lumber suppliers were refusing to commit

themselves to firm prices for future deliveries of lumber and plywood.

In some cases existing price lists were withdrawn and dealers refusedto

issue price lists for future deliveries.

This can and did cate the beginning of a chaotic situation in the

housing industry. A home builder cannot estimate safely the final

construction cost of a dwelling unless he knows in advance the likely cost

of the materials to be used in the construction.

The rise in softwood lumber and wood product prices caused the

Presidentts Council of Economic Advisers to include a warning on this

in the Third Inflation Alert issued by the Council on April 13, 1971.

(See Appendix) We think there is every reason for Congress and the

Administration to be concerned about this situation.

I have brought with me some charts which show graphically the

price history during the past few years with respect to plywood and

framing lumber (Chart 3) and with respect to 2 x 4 studs (Chart 4) --

both being wood products used heavily in housing construction. Studs

and studding materials are used primarily in the construction of single

family housing and garden style apartments and their pricing pattern is

tied closely to the cost and production of housing. (Tables IV and V. Appendix)

To date during this year, we have not experienced the fantastic

price increases which took place in 1968 and 1969, yet we greatly fear

this could happen again. Prices of lumber and wood products currently

are, as you can see, substantially above the prices of a year ago.
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Our information is that these prices during recent weeks have

begun to firm up and to start upwards again. With very few exceptions,

our 900-man Board of Directors meeting in Washington in May expressed

the view that there is every likelihood of substantial further price

increases in lumber, plywood and other wood products before the end

of 1971. Reports from the West Coast this past week indicate this

price movement may already have begun.

Housing and Timber Requirements

There is a direct relationship between the level of housing

production and the demand for timber. It is important for this Committee,

therefore, in assessing any forest management practices, to keep in mind

the real need for timber as an essential element in achievement of the

Nation's housing goals. Housing holds a high priority in the Congress and

in the economy. Every member of the Congress is called upon each year

to pass on very substantial appropriation bills and legislative proposals

aimed at expanding Federal aid to cities and communities and to home

owners and renters with the objective of improving our existing housing

supply and expanding the housing inventory of the Nation.

Moreover, after several years of consideration, the Congress

enacted a very specific 10 year, 26 million unit national housing goal,

and a plan for reporting on progress towards this goal, under Title XVI of

the Housing and Urban Deelopment Act of 1968. (See Appendix.> Under

this plan both President Johnson and President Nixon have already submitted

to the Congress annual reports, and a Third Annual Housing Goal Report
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(due on February 15, 1971) is now expected to be submitted shortly to

Congress, in accord with the 1968 Act.

There is no doubt as to the validity of the Congressional judgment

in establishing our national goal. Both HIJD Secretaries Weaver and

Romney have made it clear in testimony before the Congress that the

statutory production goal of 26 million new or rehabilitated housing units

by June 30, 1978 is very likely an understatement of the housing production

needs of the country. This was also the conclusion of the Kaiser Commission

in December 1968.

We agree with this view. We have a chart (Chart 5) showing

graphically the production record in recent years and the accumulated

housing deficit which we now have in the United States. We also have

prepared a chart (Chart 6) showing the housing requirements in the

United States from 1970 through 1980 according to the best information

now available. There will be, as the chart shows, a continuing and rising

level of housing production requirements, and consequent demand for

timber, as we progress through this decade.

It is extremely important for the record in these hearings to be

clarified on this point. This Committee has received previous testimony

on housing requirements from witnesse who were here as knowledgeable

people about forests but who were not, and did not pretend to be, experts

in the field of housing. It would be a serious error for the Committee to

proceed without also carefully considering the views of those who do speak
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with authority for housing and its requirements. It is not enough, for

example, to speak only in terms of effective housing demand, meaning

data on families who have disposable income appropriate for the purchase

of new housing. Many other factors enter into the Nation's housing

requirements.

In estimating the housing needs of the United States, great

attention must be gin to family formation estimates and to the astonishing

data on annual housing removals, the disappearance of large chunks of our

existing housing inventory each year. (Table I, Appendix.) In addition,

it is manifest that the Executive and Legislative branches of the Federal

Government have embarked on a determined course to supplement natural

housing market demand by making it possible for many thousands of

families with low and moderate incomes to purchase or rent new or

rehabilitated housing.

This action by the Federal Government will certainly create a

decided impact on effective housing demand - - stimulating an expansion of

housing production and rehabilitation. It is an effort to reach closer to

the objective established by Congress in 1949 of the "realization as soon

as feasible of the goal of a decent home and a suitable living environment

for every American family."

The statistics on housing production during 1970 and the probable

ratios of production under the several Federal programs during 1971

establish beyond question the success of this effort by the Congress and the

60-209 0 - 71 - pt. 3 -- 12
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Administration. In 1970, a year of very tight mortgage money supplies,

direct Federal financing aid to low and moderate income housing accounted

for 30. 7% of the total housing production in the country. Including indirect

assistance, all of the Federal housing programs accounted for 44. 2% of

total housing starts.

In 1971 it is expected that a comparable proportion of total starts

will be accounted for by this type of Federal assistance. Hopefully,

conventional mortgage financing will bring about a higher level of non-

federally assisted production. In any event, it is clear .that there will

continue to be a steady expansion of housing production during this

decade in order to achieve the housing production goals established by

the Congress and approved in the Johnson and Nixon Administrations.

All of this, of course, has a direct relation to the demand for and

supplies of timber available for the production of lumber, plywood and

other wood products to be used in housing production. That demand will

be strong and rising in the years ahead. This demand for lumber and

plywood usage in housing is shown on Chart 7, which shows that demand

for lumber for housing will rise to about 21 billion board feet by 1980,

and for plywood to almost 11 billion square feet. 1'

Total increases in housing production do not necessarily mean

exactly equivalent increases in the demand for timber although there is a

generally parallel trend. The total use of lumber and wood products varies

depending upon the mix of housing actually started, i. e., the proportion of

single family housing Starts versus multifamily housing starts. More

!' We have also included in the Appendix to this Statement tables (Tables VI
and VII showing estimated Lumber and Plywood Usage in Housing, 1960-1980.
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lumber and wood products are used in the production of single family

housing than multifamily, although garden style and walk-up apartments

(which constitute the bulk of multifamily building) use almost as much

lumber as single family housing.

The present mix of housing production, based on 1970-1971 data,

is approximately 55% single family housing and 45% multifamily housing.

We anticipate this trend will continue in about the same proportions.

A table (Table II) is attached in the Appendix illustrating this relative

proportion of housing production.

Currently, we should add, the housing units being produced are

somewhat less in size than formerly and in many areas are being built

in a townhouse, row style. Both of these production trends mean that

somewhat lesser amounts of lumber and wood products are being used

for each housing unit than formerly. We cannot presently estimate with

any certainty what this lesser amount means in terms of timber demand.

Substitute Materials for Lumber and Wood Products

This Committee has heard testimony previously asserting in one

fashion or another that there will not be the demand for timber otherwise

anticipated from housing production goals because of the availability,

either currently or prospectively, of substitute materials for wood. In

some cases this is stated in terms of a desired objective and in other

cases in terms of a realistic and available alternative, to lessen the

demand for timber.
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This Committee should be absolutely clear as to the facts as we

know them within the home building industry on this crucial point,

substitute materials. The truth is that home builders everywhere.

building materials manufacturers and the Department of Housing and

Urban Development have been doing everything possible for a good many

years to create satisfactory alternatives to lumber and wood products in

order to provide alternathe materials for housing construction. Further-

more, we anticipate that this effort will be intensified in the months and

years ahead in both public and private efforts at research in housing

production and materials.

The aim is to discover and place into production a more efficient

and less expensive System of building or use of materials for construction,

or both. Faced with rising and inflationary land and on-site labor costs,

about which neither the industry nor the Government has been able to do

very much to date, builders and building material manufacturers have

concentrated on maintaining stability and holding the line of actual

construction costs of the housing itself. (See Table III.)

We find this effort is little recognized or understood outside of

the housing industry. In general, people who are not involved with housing

production tend to look towards highly dramatic solutions such as massive,

prefabrication plants which will produce housing in a factory in the same

fashion as automobiles are manufactured. Yet these concepts almost

completely overlook the steady, progressive changes in the housing
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production business which have substantially and effectively altered

production methods throughout the industry. No single change is dramatic,

but the total impact of changes is of tremendous importance. These changes

involve the use of new and more efficient equipment and tools, the

packaging, prefabrication and precutting of materials; they include

changes in design concepts and engineering requirements, significant

improvements in production and business management techniques and in

the use of computer technology, and they cover also new approaches to the

planning of purchasing and distribution of building materials, to land

development techniques and to a more effective use f on-site labor. Even

though most homes tend to look generally much the same as they did in

years past, because of consumer acceptability, the truth is that the way

in which houses are built today is vastly different from the way in which

they were built 25 years ago, or 15 years ago, or even 5 years ago.

The fact remains, however, that even with new methods and

building systems we are still using as much lumber and plywood in housing

as before, and this is likely to continue. Wood is the least expensive,

easiest to use and most readily available construction material in America.

Prefabrication of houses or of housing components, will continue to rely

greatly on the use of wood. Furthermore, efforts to obtain acceptance of

new technologies or of engineering requirements which would mean a

lesser use of wood are hard to win in most localities.
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Also, there is one constant theme which runs throughout the

changes in housing production and which is often ignored by people

outside the industry who promote solutions for our problems -- the crucial

test of a new product or building system is the test of cost efficiency. By

this, I mean that unless new products or new systems of construction

can be used at a cost equal to or less than current costs of production,

the new product or system simply adds to the price of housing and therefore

fails to meet either industry or consumer acceptance.

(Obviously, here I am not speaking of luxury housing for which cost

is no criterion. I am referring to the mass of housing produced in the

country for people of relatively modest means who want good housing at

the lowest possible cost to obtain a quality product.)

The use of concrete, plastic or composition products, or of

materials such as steel and aluminum - - as substitutes for lumber and

wood products, must still face the tests of cost effectiveness and of public

acceptance. This involves not only the initial costs of production and sale to

builders but all costs of installation, plus the costs of a delivery system

which will assure that supplies arrive in the desired quantities and at the

right time for use at the construction site. Thus, when lumber and wood

product prices bear a reasonable resemblance to traditional pricing patterns,

they are, competitively, unbeatable construction materials in the market

place.
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Little by little, alternative materials for lumber and wood products

will achieve some progress in conquering these cost problems. Very

likely we are now in somewhat of a transitional period in which the

situation with respect to substitute materials by the end of this decade

will be considerably different from the situation today.

I want to stress, however, that it is simply not true that substitute

materials are readily available today in quantity and at costs which can

compete effectively with the lumber and wood products in housing

production.

Furthermore, the expansion of housing production which is

already taking place during this decade will create a market for the

growing use of substitute materials which means that there will probably

not be a lessened demand for timber in the years ahead no matter how

successful substitute materials become. In short, even if substitute

materials arrive at a point where they can effectively compete in cost

and acceptability with lumber and wood products, it is unlikely that there

will be any less of a demand for the use of lumber and wood products.

One other point should be made clear for the record; there is a

growing use of mobile homes as a means of housing a segment of our

population in America. In addition, housing built with production methods

similar to the construction of mobile homes is also being used more widely

than ever before.

From the standpoint of consumer financing, as opposed to mortgage

financing, this is a very expensive way to obtain housing for the families
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involved, and the deterioration of the product leaves no equity comparable

to that obtained with the purchase of a conventionally built home. Never-

theless, this is a legitimate supply of housing which must be taken into

account, and members of our Association are now involved with mobile

home sales or mobile home park developments.

From the standpoint of lumber usage, however, you should not be

misled about mobile homes or similar types of dwellings. Except for

the outer shell and the interior equipment, the structure of mobile homes

is manufactured with the use of construction lumber, just as are

comparable single family homes. Though per unit they use less, the

total use of lumber and wood products is simply enlarged, not lessened,

by a growing production of mobile homes or similar types of shelter.

Accordingly, taking into account all facets of anticipated housing

requirements in the United States in the foreseeable future, we fully

expect that there will be an increasingly heavy demand for construction

lumber, plywood and wood products for residential construction. This,

in turn, means that Federal policies will be crucial with respect to timber

management, conservation, exports and imports, transportation and other

elements in the Nation's yield and supply of timber, construction lumber,

plywood and other wood products.

Timber Demand and Exports

A year ago, on June 18, 1970, the Cabinet Committee Task Force

on Softwood Lumber and Plywood made a finding that inadequate supplies
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of softwood timber and its production "may act as a constraint on the

achievement of the Nation's housing and that of the sources of

supply directly controllable by the Federal Government, the National

Forests offer the principal possibility for expansion. On the basis of

estimated demand, consistent with achievement of housing goals, the Task

Force found that the annual demand for softwood timber would be about 11

billion board feet higher by 1974 than it was in 1969. We have no reason

to quarrel with these figures. It seems clear that under any circumstances

further increases in total timber demand are a certainty in the years ahead.

Compounding the problems of timber demand and lumber supply is

a continuing exportation of larger and larger amounts of softwood logs and

processed lumber. In Chart 8, we show the total U.S. exports of softwood

logs between 1950 and 1970. Amazingly, exports have increased by 800%

in the last 10 years. During the same time, as Chart 9 shows, we have

also continued to export an increasing amount of processed lumber. This

amount, now approaching 1. 2 billion board feet, has almost doubled within

the last 10 years. In our opinion, the Congress and the Administration

should take more effective steps to limit exports of logs and lumber as an

important measure in strengthening badly needed domestic supplies...'

Timber Management and Housing

Beginning in 1968, with hearings in the Senate instituted by Senator

Morse, this Association has taken an active part in the legislative and

2/ Tables are attached in the Appendix showing details on softwood lumber
exports and imports, and softwood log exports and imports.
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administrative decisions affecting timber management and supply.

During those Morse hearings in November 1968, it was made clear by the

Forest Service that the primary reason for its failure to manage the

commercial timber lands in our national forests in such a way as to

project a timber yield within range of anticipated demand was the failure

of the Congress and of the Executive branch to guarantee a continuous

source of funds for needed programs of improved timber management,

access roads and reforestation.

Given a guaranteed source of funds, the Forest Servicetestified

it could do a far better job of timber management and, while adhering to

sustained yield and good conservation practices, it could substantially

expand the available timber for sale and cutting from national forests.

Subsequently, in other hearings in the Senate and in the House during

1969 and 1970, extensi testimony from many sources reenforced these

initial statements.

A responsible and proven method of guarantying funds for

improved timber management is the creation of a special trust fund for

this purpose and, because we believe this makes sense, we fully

supported legislation to accomplish this in both House and Senate in 1969

and 1970. We still strongly support enactment of a timber management

and supply act which would create a trust fund for this purpose. It is,

we think, unfair and unwarranted that this legislation is termed a

titimber cutting" bill. The funds which would be guaranteed by this bill

would be used for improved timber management, reforestation, and other
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steps which are necessary preconditions to any increased timber harvest.

The legislation is in fact a timber growing bill and we most certainly hope

that the Congress will approve it or comparable legislation during this

Session.

In the course of our involvement with shortages of timber, and

with high prices for lumber and wood products, during 1968 and 1969,

we also came into direct contact with the export and import policies of

the United States, the transportation ills which affect timber supplies

and the defects in the timber auction system used by the Forest Service,

together with other failures in alert and aggressive management which we

believe have existed in the Federal Government's handling of national

timber resources in the United States.

In February of 1971, on request, we produced a memorandum

setting forth the iews of this Association on "Steps to Counteract a

Serious Escalation in Prices on Softwood Construction Lumber and Wood

Products." Rather than go into detail in this statement on the contents

of the memorandum, I would like at this time to provide the Committee

with copies of this booklet and to request that the memorandum itself be

included in the record of these hearings. A summary of the memorandum

is attached to this statement (see Appendix).

We recognize that these hearings are keyed to the practice of clear-

cutting of timber which is only one relatively minor aspect (however

important in itself) of the total problem of timber management and land use

in the United States. As stated earlier, we have no comment with respect

to the practice of clearcutting itself. In view of the public attention which
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this practice has received, however, and the conflict of opinion as to its

merits and abuses, the concept of an independent commission as set

forth in S. 1592 is a Sound proposal we think.

We believe this can and should be done administratively, however,

without the necessity of specific legislation. We understand that one such

study has been underway for some time by the Council on Environmental

Quality. Certainly, also, any independent commission such as proposed

in S. 1592 should include representation from the consumers of timber

products.

In light of all of the facts we have detailed above with respect to

anticipated housing production and the need for lumber and wood products,

we must oppose the provisions of Section 6 of S. 1592. Section 6 of

S. 1592 would prohibit clearcutting of timber resources of the United

States on all Federal lands for a period of at least 18 months and possibly

two years following the date of enactment of the bill.

The cutting and growing of timber, as we understand the process,

is a continuous procedure on the part of logging companies and lumber

manufacturers. While the timber being cut may have been sold in previous

years, and presumably this bill does nct affect the present sales of timber

for future cutting, nevertheless the bill would certainly disrupt the flow

of timber from the national forests at a time when the demand for timber

is growing.
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There is, in fact, no time from now onwards, when the flow of

timber can be disrupted or curtailed without great cost to the economy.

Our understanding is that clearcutting is used as a timber practice with

respect to those species of wood which, by and large, constitute the

basic supply of construction lumber. Indeed, our economists tell us

(See Appendix) that a moratorium on clearcutting of timber could affect

up to 25% of the supply of lumber and wood products to the residential

construction industry. Housing production cannot stand such a curtail-

ment. It would result in drastic price increases in homes and would add

fuel to an already dangerous inflationary situation in the economy.

We urge this Subcommittee, therefore, to take every action

appropriate and necessary to monitor the Forest Service and private

industry with respect to the practice of clearcutting and to exercise

vigorously your Congressional prerogatives of legislative oversight. We

think it would be a serious error, however, having grave consequences,

for the Congress to enact a blanket moratorium on clearcutting. This

would curtail and disrupt the supplies of lumber, plywood and other wood

products vital to residential construction.

Thank you very much for this opportunity to appear and to present

this statement.

Appendix Attached
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EXCERPT FROM HOUSING AND URBAN
DEVELOPMENT ACT OF 1968

TITLE XVI - - HOUSING GOALS AND ANNUAL HOUSING REPORT

Reaffirmation of Goal

Appendix
Page 1

"Sec. 1601. The Congress finds that the supply of the Nation's
housing is not increasing rapidly enough to meet the national housing goal,
established in the Housing Act of 1949, of the "realization as soon as
feasible of the goal of a decent home and a suitable living environment
for every American family". The Congress reaffirms this national
housing goal and determines that it can be substantially achieved within
the next decade by the construction or rehabilitation of twenty-six
million housing units, six million of these for low and moderate income
families.

Report Outlining Plan

"Sec. 1602. Not later than January 15, 1969, the President shall
make a report to the Congress setting forth a plan, to be carried out over
a period of ten years (June 30, 1968, to June 30, 1978), for the elimination
of all substandard housing and the realiiation of the goal referred to in
section 1601. Such plan shall --

indicate the number of new or rehabilitated housing units
which it is anticipated will have to be provided, with or
without Government assistance, during each fiscal year
of the ten-year period, in order to achieve the objectives
of the plan, showing the number of such units which it is
anticipated will have to be provided under each of the
various Federal programs designed to assist in the provision
of housing;

indicate the reduction in the number of occupied substand-
ard housing units which it is anticipated will have to occur
during each fiscal year of the ten-year period in order to
achieve the objectives of the plan;

provide an estimate of the cost of carrying out the plan for
each of the various Federal programs and for each fiscal
year during the ten-year period to the extent that such costs
will be reflected in the Federal budget;

make recommendations with respect to the legislative and
administrative actions necessary or desirable to achieve
the objectives of the plan; and
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(5) provide such other pertinent data, estimates, and
recommendations as the President deems advisable.

"such report shall, in addition contain a projection of the residential
mortgage market needs and prospects during the coming year, including an
estimate of the requirements with respect to the availability, need and flow
of mortgage funds (particularly in declining urban and rural areas) during
such year, together with such recommendations as may be deemed
appropriate for encouraging the availability of such funds.

Periodic Reports

"Sec. 1603. On February 15, 1970, and on each succeeding year
through 1979, the President shall submit to the Congress a report which
shall --

compare the results achieved during the preceding fiscal
year for the completion of new or rehabilitating housing
units and the reduction in occupied substandard housing with
the objectives established for such year under the plan;

if the comparison provided under clause (1) shows a failure
to achieve the objectives set for such year, indicate (A) the
reasons for such failure; (B) the steps being taken to achieve
the objectives of the plan during each of the remaining fiscal
years of the ten-year period; and (C) any necessary revision
in the objectives established under the plan for each such year;

project residential mortgage market needs and prospects for
the coming calendar year including an estimate of the require-
ments with respect to the availability, need, and flow of
mortgage funds (particularly in declining urban and rural areas)
during such period, in order to achieve the objectives of the plan;

provide an analysis of the monetary and fiscal policies of the
Government for the coming calendar year required to achieve
the objectives of the plan and the impact upon the dmestic
economy of achieving the plan's objectives for such period;

make recommendations with respect to any additional legislative
or administrative action which is necessary or desirable to
achieve the objectives of the plan; and

provide such other pertinent data, estimates, and recom-
mendations as the President deems advisable."
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EXCERPTS FROM THE THIRD INFLATION ALERT
A Report by the Council of Economic Advisers

April 13, 1971

Lumber and Plywood Prices

In early 1971 softwood lumber and plywood prices rose sharply after
a period of relative stability in 1970 and the wide fluctuations of 1968-1969.
Spot prices of Western softwood rose as much as 29 percent from January 8
to February 26; some plywood prices rose 32 percent in the same period.
Southern pine lumber prices were up about 10 percent. The BLS wholesale
price index for softwood lumber in March 1971 reached 133.5 (1967=100) up
20 percent from that in December but still 17 percent below the peak of
March, 1969. The plywood index was at 120. 2 in February up 15 percent
from December but 27 percent below the peak of 1969. In recent weeks the
upward price movement has eased and both softwood lumber and plywood
futures are below recent highs.

However, in view of the extremely high prices reached in 1969 the
recent upturn has generated concern about a repetition of that episode,
which might seriously inhibit the needed strength in 1971 housing starts.
Residential construction is expected not only to provide a major impetus to
economic recovery in 1971, but also to move toward the higher plateau of
homebuilding needed to satisfy the Nation's housing requirements in the 1970's.

In 1970, the Task Force on Softwood Lumber and Plywood of the Cabi-
net Committee on Economic Policy reported on the timber supply situation for
the 1970's and made certain recommendations which were accepted and announced
by the President on June 19.

As a result of the recent lumber price increases, the Task Force is now
reviewing the current outlook for lumber demand and supply and the progress
made in implementing the earlier recommendations.

This review is not complete but preliminary indications are:

1) The price increases are reflecting heavy lumber demand apparently
due to the dealers' desire to build up inventories in anticipation of
high 1971 housing starts.

60-209 0 - 71 - pt. 3 -- 13



994

Appendix
Page 4

Mill inventories of lumber were higher at the end of 1970 than
at any time since 1964. The volume of uncut timber under con-
tract in the National Forests also appears to be unusually large.

There is considerable unemployment in the Pacific Northwest,
suggesting that labor should not be a bottleneck for additional
harvesting of timber.

Timber sales from the National Forests have fallen behind
schedule, but they are expected to catch up in the remainder
of the current fiscal year.

A shortage of freight cars is slowing lumber shipments at some
western mills and could become intensified if demand rises. The
Interstate Commerce Commission has taken steps to expedite the
return of cars to the Northwest.

Immediate increases in lumber supply are likely to come from southern
timber lands, intensified cutting of other private lands and imports from British
Columbia. A more fundamental problem is to assure the increased 1umber
supply through this decade which will be necessary to meet the long-deferred
backlog of national housing need at reasonable prices while maintaining and
strengthening the environmental quality of forest lands.
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SUMMARY OF NAHB MEMORANDUM

STEPS TO COUNTERACT PRICE ESCALATION ON LUMBER

Lumber and plywood prices have risen 25% or more within the last two
weeks in most parts of the country, and firm price commitments for future
deliveries are unobtainable in many places. This could lead to a serious
escalation in prices on softwood construction lumber and wood products
similar to the disruptive experience of the industry in 1968-1969. A number
of steps can and should be taken by the Federal Government, as follows.

Examine the Supply Factors. There should be an immediate and
continuous examination of the availability of timber and the capacity of
the forest products industry to supply the lumber and wood products
needed to achieve housing production goals for 1971. It appears that
current price increases do not relate to any immediate shortage of
timber at the lumber mills.

Reinforce the Delivery System. There is now a serious shortage of
railroad boxcars available to West Coast lumber mills. ICC should be
ordered to act at once to remedy this shortage. Legislation should be
prepared to amend the Jones Act so as to exempt lumber and plywood at
least on an emergency basis, and thus permit intercoastal water trans-
port in other than American ships.

Change the Government's Marketing Process. Selling Federal timber
on an auction basis in an inflationary situation simply contributes to higher
prices of both timber and lumber. The system should be changed to
prevent instability and upwards pressure on lumber prices. The timber
sales in fiscal 1969 at record prices illustrate this point.

Expand Timber Supplies During 1971. Agriculture, Interior and
Defense should in 1971 offer for sale the full allowable cuts of timber on
all Federal lands. All accessible salvageable dead and damaged timber
should also be sold, with road building concentrated where it will generate
the maximum timber yield. There ought to be a thorough management
analysis of manpower and expenditures to determine whether an adequate
job is being done to increase timber growth, reforestation and improvement
of standing timber.

Reinforce Domestic Timber Supplies. Further efforts should be made
to curtail export of logs to Japan and to prevent substitution of Federal
timber for exported private timber. Canadian lumber and plywood
imports should be monitored and encouraged, with reduction of tariffs
where necessary.
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Create a Citizen's Panel on Lumber and Plywood. In June 1970,
President Nixon called for the creation of a panel of outstanding citizens
to study the entire range of problems in achieving housing goals in
relation to adequate supply of softwood lumber and plywood. This panel
has not yet been appointed, but it should be.

Enact Timber Supply Legislation. The Administration should
support vigorously strong legislation to create a trust fund especially
for timber management and growth programs. A rule on this bill was
defeated in the House a year ago. A similar bill should be enacted by
Congress in this Session.

ADDITIONAL CONSIDERATIONS

Price controls may be necessary but should be considered only as a
means of last resort.

Speculation in newly established commodity markets in lumber and
plywood may need Government supervision.

The Cabinet Committee Task Force on Softwood Lumber and Plywood
should be continued.

There is a need to review all of the steps taken in the Spring of 1969
and the other recommendations made by the Senate Subcommittee on
Housing in June 1969 and by the Task Force in its Report of June 18,
1970. This is primarily a management problem needing immediate
attention in the Office of the President to assure that all Federal
departments and agencies understand and act on this matter with a
high degree of urgency.
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From NAHB' s Economics Department Appendix
June 15, 1971 Page 7

IMPACT ON HOME BUILDERS OF A MORATORIUM
ON CLEAR CUT TIMBER HARVESTING

We estimate that a moratorium on clear cutting of timber could affect up to
25% of the supply of lumber, plywood and other wood products which are used in the
home building industry. The estimate of 25% is derived from the range of possible
adverse impacts which could flow from such a moratorium, i.e. an impact upon
17% of the present timber harvest and an impact upon about 30% of the available
inventory.

The best way to analyze the affect of a moratorium is to examine the Nation's
future demand and supply requirements in order to meet national housing goals.

Timber Needs and Housing Goals

The Task Force on Softwood Lumber and Plywood as reported by President
Nixon in June of 1970 found that in order to meet the national housing goals the demand
for softwood timber would increase by 11 billion board feet in 1974 over 1969. Presently
about 33. 6 billion board feet is produced, so demand is projected to rise 33 percent
by 1974.

National forest lands, the area to be affected by the proposed legislation, make
up 32 percent of the softwood land area and 53 percent of the softwood timber inventory.
Within these areas about 56 percent of the timber is produced by clear cut methods.
Thus about 30 percent of the present softwood inventory would be removed from the
market.

At present, Federal lands, although holding 53 percent of the softwood inventory.
supply about 30 percent of the annual harvest. Since 56 percent of that is clear cut,
this means 17 percent of the present harvest would be removed from the market. (The
latest harvest figures are for 1967.)

Impact on Lumber Prices

Whichever figure is taken to reflect future production, either 30 percent of the
available inventory or 17 percent of the 1967 harvest, it is not hard to visualize the
effect this would have on prices in the face of expanding demand. Never before has such
a drastic spread between production and demand occurred.

An example of the possibilities occurred in late 1968 and early 1969. During this
period several factors combined to cut back the supply of softwood lumber reaching
builders. They included heavy exports, a box car shortage, a heavy winter in the
producing areas preceeded by a dry, fire-ridden summer, and a dock strike. In the face
of this dwindling supply, demand was expanding as housing picked up in 1968.
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Lumber prices skyrocketed and production was able to keep pace with orders
only because of fantastic price increases. One key item 1/4 AD interior plywood had
a price increase of 80 percent. The wholesale price index for Douglas Fir lumber
rose 49 percent over its January 1968 level. Southern Pine was up 33 percent in the
same period. The softwood plywood index rose 114 percent.

Between January 1968 and March 1969 the median price of new one family
homes sold rose from $23, 400 to $26, 200 a 12 percent increase. Much of this must
be attributed to rising material costs.

It should be pointed out that these increases, representing almost a doubling of
price, occurred as a result of abnormal but at least natural causes. A development
such as the curtailment of 17-30 percent of production against the demands generated
by meeting the nation's housing goals will certainly cause even greater disruptions of
price.

Even if we assume prices only double, and it would not be inconceivable that they
would more than triple as builders attempted to stockpile in anticipation of future
shortages, what would be the effect on housing?

Impact on Housing Costs

Lumber typically represents 10-15 percent of the sales price of a single family
home. For a $23, 500 home (the 1970 median), lumber would represent about $2, 800
of the selling price. If this figure is doubled (a conservative estimate), the median
price rises to $26, 300. An increase such as this would make an estimated 900, 000
families ineligible to purchase a new home (based upon 1969 income distribution for
families with head 25-34 years old).

The costs to the government in terms of the HUD Section 221, Section 235 and
Section 236 housing assistance programs would be enormous. A typical Section 235
home costs $17, 400 of which $2, 088 is in softwood lumber. Doubling the price of lumber
based upon a projection of 185, 000 Section 235 units in 1971 alone would cost an addi-
tional $386. 380, 000. An additional expense such as this could mean the abandonment
of what is proving to be one of the most successful low income housing programs yet
devised.

The increased cost of such a basic building material as softwood lumber would
clearly send repercussions throughout the homebuilding industry and the economy. It
would certainly raise the median price of homes, making many middle income buyers
ineligible for new home purchases. It would also greatly increase the amount of money
necessary for the purchase of low income Government subsidized housing under Sections
221, 235 and 236, probably to the point where these programs would have to be halted or
seriously curtailed.
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Substitute Materials

The argument has been advanced that builders could easily find substitute
materia]s to replace softwood lumber. While the argument may have some validity
over the long run, it is impossible for these changes to take place in a period as
short as two years.

A change to other materials would involve the retraining and retooling of
thousands of independent builders, skilled craftsmen and workers. It would further
necessitate a wholesale abandonment of many building techniques and designs widely
used and accepted by both the builders and the public, and by local code officials.

In a recent study conducted by N/tHE's Research Laboratory, builders were
asked about their use of steel studs in non-load bearing interior partitions. Almost all,
98 percent, reported they are not using steel studs. Their reasons, in order of impor-
tance were: (1) it actually costs more; (2) they haven't even considered using steel
studs; (3) there is not enough technical information; (4) the materials are not available
and (5) it's not worth the extra training needed.

Softwood lumber is clearly the best product available at the best price. It has
an established distribution system, it is well known and standardized, it is easily
worked, and it is plentiful. (At present cutting rates, and without planting a single new
tree we have 45 years worth of timber standing).

No other product can claim these assets and it would be difficult indeed to make
a case otherwise. Any attempt to switch builders into another product not presently
being chosen in the free market would clearly be a move to a second best alternative
and seriously disrupt the nation's housing goals.

The Clearcutting Issue -

The question must now be asked: Why clearcutting? The Forest Service
gives some reasons for the practice which include the following:

The inability of some species to regenerate and grow in the shade of
other trees. Douglas Fir, Lodgepole Pine and most other conifers are
favored by clearcutting. These woods are used heavily in residential
construction.

Conversion of the existing forest to genetically improved stands requires
clear cutting.

Removal of diseased mature and over mature trees often requires
clear cutting to protect the younger trees in the new forest. Dwarf
mistletoe in the Bitteroot Valley of Montana required clear cutting
to be eradicated.
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(4) Stands of many species, including Hemlock and true firs, cannot
be partially cut without causing residual trees to be attached by fungi.

On May 7, 1971, the Chief of the Forest Service testified specifically on the
question of the impact of a clearcutting moratorium. His testimony on this point is
as follows:

"Clearcutting Moratorium. A number of suggestions were made during
the earlier hearings that there be some kind of a moratorium on clear-
cutting on the National Forests. Legislation with this objectiw has been
introduced.

"We think it is important that you understand the impacts such a
moratorium would have. These would vary depending upon the length
of the moratorium, its effect on existing contracts, and the types of
harvesting practices that would be affected.

"Assuming a two year moratorium, the effects would be these:

- -Total offerings of National Forest timber would be considerably
less than originally planned for the period.

--For several years after the lapse of the moratorium, timber
offerings would be less than otherwise expected.

-National Forest timber harvests would be reduced for several
years.

--Prices of softwood lumber and plywood would rise significantly
higher than currently anticipated.

"These impacts would occur because clearcutting is now used on more
than one-third of the area cutover, and results in 60 percent of the volume
harvested annually on the National Forests. Sales take from one to three
years to prepare. Some areas just cannot be harvested using other
silvicultural systems. Those that can usually require relatively more
money to prepare, and many require more roads. So, these severe impacts
must be evaluated in connection with any limitation on clearcutting practices."

Analysis of 25%

Returning to the original conclusion stated at the outset, that a clearcutting
moratorium would affect adversely about 25% of the supply of sawtimber for
construction lumber and wood products, it is important to note the following:

In 1967 (the latest figures available) 30.4% of the harvest came
from national forest lands.

Of this amount, based on the testimony of Chief Cliff above, we estimate
60% was obtained by clearcutting.
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This means that 18.2% of the sawtimber harvest in 1967 was clear
cut from national forest lands.

An additional increment of sawtimber harvest in 1967 was obtained
from other public and Federal lands inthe amount of 9. 5% of the
harvest.

Of this amount, since it was primarily obtained from Douglas fir
stands in Washington and Oregon, we estimate that 80% was
obtained, by clearcutting.

This means an additional total of 7. 6% of the sawtimber harvested
was obtained by clearcutting on these other public lands.

The total sawtimber harvested in [967, therefore, which was obtained
by clearcutting on Federal lands (national forests, BLM, and other
Federal lands) was 25.8% of the total 1967 sawtimber harvest.
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ESTIHATE OF HOUSING REOUIREMENTS FOR ThE 970,5
(Thousands of Units)

000rce. (I) DerIved by using person's per household from the Current Population Reports, P25394, page iS,
Series D-1, 1976-1980, estie,ated by HAHN Economics Department and popolatiun projections as rnportnd
in the Current Popolation Reports, Sarlas P-25, No. 448, pp. 28-29, Series 0.

Annoal estimates based cc Demolition, and Other Factors In Housino Replacement Demand H. Sumlchrast
& N. Farquhar, Ho,sebei ding Press, 1967.

Dased upon am unpublished "strap-out ratio' developed by Mr. Richard A-. Orickey, Marketing Research
Manager, Research aod Engineering Center, igtiripooi Corporation1 1970 and 980 ostiemted by NMB Economics
Sapartt,eot.

Estimated by IIAHR Economics Department based upon continuation of currnntoacaecy levels throughout
the 970', as reported in the Current Housing Reports, Series N-ill Quarterly.

Based upon curreet estimate of Bureau of the Census and Forest Service in "Setond Homns in the
Onited States", Current Housing RHports, H-l2i, No. 6; 1968 to 980 estimated by NAHD Economics Depurteuet.

Sue of coiceers (I) through (5).
Three year eovieg average of cnlomn (6) centered on second year.
1959-1969, BurnOu of Census. C-20, Housing Starts Report; 1970-1980, HOeD Economics Dmparteeot Estimate.
1959-1969, Mobile Hoee Manufacturers Association; 1970-1980, estimated by HAHN Economics Dnpart,eant.
Som of coiwens (8> and (9).

(ii) Three year eoving average of col,a,e, (II) centered on the second year.
Colon,., (IS) minus colere, (6).
Accue,eletioe of the differences shown in coi,om, (IS).

SEMNID SUPPLY URPLUS OR DEFICIT

(I) (2) (3) (4) (5) (6) (7) (8) (9) (IS) (Ii) (12) (13)
Net itt- Net Re- Demand Total Three Mobile Three
reese in Net mvoal of Change for Annual Year Hoem Total year
House Reason- Mobile in Second Mousing Moving Hoosing Ship- New Moving Rccla,sr

Year holds ale looms Vacancy Homes Demand Average Starts omnts Units Average Annual iatioe

1959 1,364 490 60 35 35 1,979 1.554 120 1,674 -305 -305
960 665 510 63 30 hO 1.308 1,722 1,296 104 .400 1,510 192 -213

1961 1,188 530 66 51 45 1,080 1,480 1,365 90 1,455 1.488 -425 -638
962 537 550 66 49 50 1,252 1,563 1,492 118 1,610 1.619 +358 -280
963 807 570 67 58 55 1,557 1,739 1,642 iSO .792 1.718 v235 -45

1Q64 l25ç 1.110 67 1.6 60 7 1178 I 71111 I ç69 I 753 I 757 -2711 -320
1965 SInI 6i0 66 DI 65 1,633 i,38 1,510 217 1fl7 ('.631 c4 -226
966 753 630 65 36 70 1,554 I 70 1,196 217 1,413 1,567 -I -367
967 1,599 650 66 34 2,424 2:04 1,322 240 1,562 1,614 -862 1.229

1968 1,206 670 70 39 2,065 2,205 0,548 318 1,866 1,769 I99 -1,428

1969 1,250 680 70 41 85 2,126 2,100 1,500 380 I 880 1,870 -246 -1,674
1970 1,222 690 70 38 90 2,110 2,0b3 i,omv 'coo I,lobh. 2,018 -21.6 -I 920
1971 1,041 700 75 43 95 1,954 2,168 1,900 410 2.310 2,191 +306 -i'564
1972 1,505 710 75 50 100 2,440 2.232 2,000 400 2,400 2.406 -40 -1:604
1973 1.338 720 80 54 110 2,302 2.375 2,109 410 2,510 2.493 v208 -1,396
1974 i_vRn 71,0 80 60 inn 7.11811 2.1181. 2.150 422 2S7O 2,573 +187 -i 209
975 1,430 750 iSO 61 130 2.471 2,468 2,200 440 0,440 2,640 *I9 -I040

1976 1,478 770 100 62 40 2,550 2,554 2.250 460 2,710 2,710 +160 -880

1977 1,530 780 120 60 ISO 2,640 2,600 2,300 480 2,780 2,780 v140 -740

1978 1,480 790 120 61 160 2,611 2,621 2,350 500 2,850 2,850 +239 -501

1979 1,450 810 120 62 170 2,512 2,621 2,400 520 2,920 2,913 .308 -193
1980 I 4111 800 140 61, 80 0 617 2.4110 540 2,970 +373 vi8U
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NEW PUBLICLY AND PRIVATELY OWNED HOUSING UNITS STARTS INCLUDING FARM HOUSING 1960-1970
(Thousands of Unitsj

1004

Single Family l of Total Multi-Family % of Total Total Starts

1960 1008.8 77.8 287.2 22.2 1296.0

1961 989.3 72.5 375.7 27.5 1365.0

1962 996.3 66.8 1.95.7 33.2 11.92.0

1963 1021.6 62.2 621.0 37.8 1642.6

1961. 971.9 62.3 589.1 37.7 1561.0

1965 965.0 63.9 51.4.6 36.1 1509.6

1966 779.5 65.2 416.1 34.8 1195.6

1967 81.4.9 63.9 477.0 36.1 1321.9

1968 900.5 58.3 645.0 41.7 1545.5

1969 811.2 54.1 688.4 45.9 1499.6

1970 815.1 55.6 651.9 44.4 1467.0

Source: U.S. Department of Coimeerce, Bureau of the Census
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CONSTRUCTION COST TRENDS

Government data on construction costs of new single-family housing
for the last 12 years show a smaller annual increase than the total cost of
all consumer goods. FHA cost data indicate that the cost per square foot
of an average housing (excluding land) had increased by 2. 71% annually
while the consumer price index increased 3.03% annually between 1959
and 1970.

A similar comparison of available data published by the Bureau of
the Census shows that since 1963 (the first year the Bureau started to
publish this data) housing costs, including land, increased at a 3.50% annual
rate while the consumer price index increased at a substantially higher
3.70% rate each year.

The average sales price of FHA homes increased from 1951 to
1970 at 6.8% annually. Average price of sites increased in the same
period 17. 7% each year. Excluding land cost, the average sales price
increased at 5.4% each year.

However, these increases are not a true reflection of construction
costs because not only the average size of floor area increased in that
period, but also the land area is substantially greater than it was 20 years
ago.

Measured therefore on a per square foot basis, the average price
per square foot of FHA houses for sale increased by 3. 7% per annum
since 1951. Excluding land cost, the cost of structures increased 2.7%
each year.

This long-term trend has not changed in the last 10 to 12 years.
The average cost of a new FHA home increased at 2. 71% annually, while
the price index increased at 3. 03%. In a somewhat shorter period, the
annual increase was higher, at 3.59% per annum.

While the above FHA costs exclude land, the Bureau of the Census
includes land in its prices of for-sale houses. The Bureau's price is for
all houses, conventional as well as government insured. Despite this,
Census data show about the same percentage annual increase as the FHA
data (3. 50% annually), also below the 3. 70% increase registered annually
for all prices.
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PER SQUARE FOOT OF NEW ROUSE

TABLE m
Appendix - Page 15b

COST OF LIVING COMPARED TO COST

Source: Consumer Price Index, Department of Commerce; FHA Trends of Mortgage
Characteristics; Bureau of the Census, C-25, Housing Sales.

* 1957-59 = 100

YEAR

Cost of Living
(Consumer

Price Index)*

Square Foot Cost
of FHA House

Excluding Land *

Square Foot Cost
of all Houses for

Sale (including Land)

1959 101.5 $ 10.60 n.a.
1960 103.1 10.68 n. a.
1961 104.2 10.78 n.a.
1962 105.4 10.72 n.a.
1963 106.7 10. 92 $ 13.20
1964 108.1 10.86 13.20
1965 109.9 10.91 13.35
1966 113.1 11.58 13.95
1967 116.3 12.21 14.45
1968 121.2 12.59 15.35
1969 127.7 13.24 16.40
1970 138.3 14.18 16.90e

195 9-70
Annual
Increase 3.03% 2.71% n.a.

1963-70
Annual
Increase

e = estimate

3.70% 3.59% 3.50%
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MONTHLY AVERAGES OF SELECTED FRAMING AND SHEATHING PRICES 1969-1971 (F.o.B. MILL)

FIr Plywood ' 5 Ply
Standard Exterior
(Western)
($ per thousand sq.ft.)

Green Douglas Fir
2x10 std. & btr.
Random Lengths
(Ore-Wash: East)
($ par thousand board ft.)

1969

June $81 $88
July 81 85
August 83 82
September 82 83
October 83 85
November 80 87
December

jl
78 80

January 75 77
February 76 76
March 75 71+

AprIl 78 78
May 78 76
June 83 77
July 85 78
August 89 83
September 87 89
October 82 82
November 76 81

December 77 80

1971

January 81 87
February 91 98
March 91 100

April 87 101+

May 85 103
June 88 108

Source: Random Lengths



MONTHLY AVERAGES OF SELECTED STUD PRICES 1969-1971 (F.O B MILL)
($ per thousand board feet)

©

1969

June $77 $70 $70
July 75 73 69
August 75 65 66
September 77 66 67
October 81 68 67
November 86 7k 70
December 75 67 65

1970

January 72 63 61
February 72 66 60
March 73 65 60
April 75 71 62
May 7k 67 61
June 76 65 62
July 75 65 61
August 80 67 62
September 83 66 62
October 7,6 63 60
November 75 6k 59 .
December 74 65 59

1971

January 78 75 66
February 89 92 80
March 91 97 85
April 91 95 85
May 89 90 84
June 93 98 87 -3

Source: Random Leneths

Green Douglas Fir Dry Spruce 8 Green Douglas Fir 8
Std. & Btr. 10/15% Util. & Btr. 10/15% Util. & Btr.
Random Len ths (Lodqe Pole)
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ESTIMATES OF LUMBER USAGE IN HOUSING 1960-1980
(Millions of Board Feet)

Source: Estimates by NAHB Economics Department based on per unit usage data
from U.S. Forest Srevice and estimates of housing starts based on
National Housing Goals, Bureau of Census.

Year One & Two
Family

Multi-Family Mobile Homes Total

1960 Jl6k9 1,062 187 12 878
1961 11,412 1,460 162 13,034
1962 11,776 1,981 212 13,969
1963 12,326 2,493 272 15,091
1964 12.012 2.328 350 14,690
1965 12,100 2,130 400 14 630
1966 9,556 1,616 404 11,576
1967 10,770 1,854 450 13,074
1968 11,623 2,531 601 14,755
1969 10.190 2,728 726 13.644

1970 10,614 2,570 768 13,952
1971 13,440 3,400 7$5 17,625
1972 14,000 3,520 785 18,305
1973 14,700 3,680 764 I 144
1974 14.800 3.848 800 19.448
1975 14,900 3,910 840 19,650
1976 15,200 4,000 876 20,076
1977 15,450 4,075 914 20,439
1978 15,600 4,150 950 20,700
1979 15,870 4,200 988 21,058
1980 15.920 4.180 l.@25 21,125
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ESTIMATES OF PLYWOOD USAGE IN HOUSING 1960-1980

Source: Estimates by NAHB Economics Department based on per unit usage
data from U.S. Forest Service and estimates of housing starts based
on National Housing Goals, Bureau of Census.

(Millions of Square Feet, 3/8 inch basis)

Year One & Two
Family

Multi-Family Mobile Homes Total

1960 3,178 426 135 3,739
1961 3,118 587 117 3,822
1962 3,168 792 217 4,177
1963 3,747 1,015 262 5,024
1964 3.940 964 325 5.22
1965 4,605 897 352 5,85
1966 4,018 699 343 5,060
1967 4,782 805 360 5,947
1968 5,056 1,118 445 6,619
1969 4.5s' 1.223 SOS 6.283

1970 4,700 1,159 560 6,419
1971 6,061 1,528 574 8,163
1972 6,438 1,600 574 8,612
1973 6,755 1,684 560 9,019
1974 6.860 1.765 588 9.213
1975 7,085 1,800 616 9,501
1976 7,313 1,840 644 9,797
1977 7,540 1,885 672 10,097/
1978 7,775 1,920 700 10,395
1979 8,000 1,960 728 10,688
1980 8.170 1.985 756 10.911
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TOTAL U.S. LUMBER PRODUCTION

1950-1970

(Billion Board Feet)

Source: U. S. Department of Commerce,
Bureau of the Census, U.S. Department
of Agriculture, Forest Service.

F: Preliminary estimates by Forest
Service based on data from National
Forest Products Association and re-
lated associations.

1950 38.0 1960 32.9
1951 37.2 1961 32.0
1952 37.5 1962 33.2
1953 36.7 1963 34.7
1954 36.4 1964 36.6

1955 37.4 1965 36.8
1956 38.2 1966 36.6
1957 32.9 1967 34.7
1958 33.4 1968 36.. 5

1959 37.2 1969 35.6 P

1970 34.0 P
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SOFTWOOD LUMBER EXPORTS

1950-1970

(Millions of Board Feet)

Source: U.S. Department of Commerce,
Bureau of the Census, U.S. Department
of Agriculture, Forest Service.

F: Preliminary estimates by Forest
Service based on data from National
Forest Products Association and re-
lated associations.

1950 400 1960 700
1951 900 1961 600
1952 600 1962 600
1953 500 1963 700
1954 600 1964 800

1955 700 1965 800
1956 600 1966 900
1957 600 1967 1,000
1958 600 1968 1,000
1959 600 1969 1,000 P

1970 1,200 P
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SOFTWOOD LUMBER IMPORTS

19 50-19 70

(Billions of Board Feet)

Source: U.S. Department of Commerce,
Bureau of the Census, U S Department
of Agriculture, Forest Service.

F: Preliminary estimates by Forest
service based on data from National
Forest Products Assoc1iation and re-
lated associations.

1950 3.1 1960 3.6
1951 2.3 1961
1952 2.3 1962 4.6
1953 2.5 1963 5.0
1954 2.9 1964 4.9

1955 3.3 1965 4.9
1956 3.2 1966 4.8
1957 2.7 1967 4.8
1958 3.2 1968 5.8
1959 3.8 1969 5.9P

1970 5.8 P
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TOTAL U.S. EXPORTS OF SOFTWOOD LOGS

19 50-1970

(Million Board Feet)

Source: U.S. Department of Commerce,
Bureau of the Census, U.S. Department
of Agriculture, FOrest Service.

P: Preliminary estimates by Forest
Service based on data from National
Forest Products Association and re-
lated associations.

1950 28.9 1960 210.3
1951 57.9 1961 432.2
1952 1962 452.7
1953 86.0 1963 879.6
19514 106.4 1964 1,022.6

1955 144.2 1965 1,111.14
1956 154.9 1966 1,317.5
1957 107.3 1967 1,873.6
1958 127.3 1968 2,473.2
1959 167.6 1969 2,316.8.

1970 2,684.1 P
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U.S. IMPORTS OF SOFTWOOD LOGS

Source: U.S. Department of Commerce,
Bureau of the Census, U.S. Department
of Agriculture, Forest Service.

F: Preliminary estimates by Forest
Service based on data from National
Forest Products Association and re-
lated associations.

(Millions

19 5 0-19 70

of Board Feet)

1950 156.5 1960 32.3
1951 84.8 1961 57.1
1952 113.8 1962 38.1
1953 115.5 1963 44.1
1954 128.2 1964 8.7

1955 79.4 1965 13.5
1956 39.7 1966 42.5
1957 40.5 1967 33.9
1958 21.6 1968 39.4
1959 25.4 1969 41.7

1970 106.5 P
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PREFACE

On February 12, 1971, I sent to President Nixon a special letter expressing the
concern of the home building industry with respect to the wage-price spiral in
the construction industry which is threatening the production of more housing
and the achievement of our national housing goals. I also apprised him of
another threat now arising with respect to very recent increases in the prices
of limber and plywood and of our fear of a repetition of the supply-price storm
of 1968-69 which almost engulfed this industry. These price increases, I said.
pose the prospect of another take-off in material costs which could vitiate the
goals of the Nixon Administration and of our industry in seeking economic
stability and a greater production of homes and apartments.

We recognize. I advised the President, that some part of these price increases
may be due to seasonal supply and distribution factors plus speculation in the
futures market. Yet in our view, I said, the current increases in lumber and
plywood prices cannot at present be attributed to any short-term scarcity in
supply of timber at the lumber mills. I asked for a meeting with the President
or his key staff.

On February 19, 1971, together with the Immediate Past President of NAHB,
Louis R. Barba, I met with former Secretary of Labor George P. Shultz who
is now the Director of the Office of Management and Budget, and the President's
chief aide on top level economic and policy matters such as this. We had full
opportunity to discuss with Dr. Shultz, along with other matters, the details of
the current situation in lumber and plywood markets and ita potential impact
upon the costs of housing.

At the invitation of Dr. Shultz, I followed up this meeting with submission of
a memorandum from NAHB on the principal steps which we believe should be
taken by the Government to counteract this serious escalation in the prices on
softwood construction lumber and wood products. This memorandum was
prepared by my direction at NAHB and submitted to the Office of Management
and Policy on February 23, 1971. Because this subject is one of primary
importance to the housing industry, I have had it reproduced herewith for your
use and information.

I have also reconstituted a special NAHB Committee on Softwood Lumber and
Plywood which will meet in Washington within the next several days. This
Committee will also present the views of the home building industry to
representatives of the lumber and forest products industry. It will then
advise NAHB's Executive Committee of further steps which should be taken to
avoid, if possible, a repetition of the 1968-69 debacle and to keep housing costs
from rising even further.

JOHN A. STASTNY, President
National Association of Home Builders

March 1, 1971 Washington, D. C.
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February 23, 1971

SUMMARY OF NAHB MEMORANDUM

STEPS TO COUNTERACT PRICE ESCALATION ON LUMBER

Lumber and plywood prices have risen 25% or more within the last two
weeks in most parts of the country, and firm price commitments for future
deliveries are unobtainable in many places. This could lead to a serious
escalation in prices on softwood construction lumber and wood products
similar to the disruptive experience of the industry in 1968-1969. A number
of steps can and should be taken by the Federal Government, as follows.

Examine the Supply Factors. There should be an immediate and
continuous examination of the availability of timber and the capacity of
the forest products industry to supply the lumber and wood products
needed to achieve housing production goals for 1971. It appears that
current price increases do not relate to any immediate shortage of
timber at the lumber mills.

Reinforce the Delivery System. There is now a serious shortage of
railroad boxcars available to West Coast lumber mills. ICC should be
ordered to act at once to remedy this shortage. Legislation should be
prepared to amend the Jones Act so as to exempt lumber and plywood at
least on an emergency basis, and thus permit intercoastal water trans-
port in other than American ships.

Change the Governmentts Marketing Process. Selling Federal timber
on an auction basis in an inflationary situation simply contributes to higher
prices of both timber and lumber. The system should be changed to
prevent instability and upwards pressure on lumber prices. The timber
sales in fiscal 1969 at record prices illustrate this point.

Expand Timber Supplies During 1971. Agriculture, Interior and
Defen8e should in 1971 offer for sale the full allowable cuts of timber on
all Federal lands. All accessible salvageable dead and damaged timber
should also be sold, with road building concentrated where it will generate
the maximum timber yield. There ought to be a thorough management
analysis of manpower and expenditures to determine whether an adequate
job is being done to increase timber growth, reforestation and improvement
of standing timber.

Reinforce Domestic Timber Supplies. Further efforts should be made
to curtail export of logs to Japan and to prevent substitution of Federal
timber for exported private timber. Canadian lumber and plywood
imports should be monitored and encouraged, with reduction of tariffs
where necessary.



1029

Create a Citizen's Panel on Lumber and Plywood. In June 1970,
President Nixon called for the creation of a panel of outstanding citizens
to study the entire range of problems in achieving housing goals in
relation to adequate supply of softwood lumber and plywood. This panel
has not yet been appointed, but it should be.

Enact Timber Supply Legislation. The Administration should
support vigorously strong legislation to create a trust fund especially
for timber management and growth programs. A rule on this bill was
defeated in the House a year ago. A similar bill should be enacted by
Congress in this Session.

ADDITIONAL CONSIDERATIONS

Price controls may be necessary but should be considered only as a
means of last resort.

Speculation in newly established commodity markets in lumber and
plywood may need Government supervision.

The Cabinet Committee Task Force on Softwood Lumber and Plywood
should be continued.

There is a need to review all of the steps taken in the Spring of 1969
and the other recommendations made by the Senate Subcommittee on
Housing in June 1969 and by the Task Force in its Report of June 18,
1970. This is primarily a management problem needing immediate
attention in the Office of the President to assure that all Federal
departments and agencies understand and act on this matter with a
high degree of urgency.
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NATIONAL ASSOCIATION OF HOME BUILDERS
l62 L Street, N. W., Washington, D. C. 20036

February 22, 1971

A MEMORANDUM ON

STEPS TO COUNTERACT A SERIOUS ESCALATION

IN PRICES ON SOFTWOOD CONSTRUCTION LUMBER

AND WOOD PRODUCTS

Preliminary Note.

From the standpoint of the Federal Government, the problem of meeting a
continued escalation of prices on softwood construction lumber and wood products
is now one of diligence in management and of persistence in seeing to it that the
recommendations of the Cabinet Committee Task Force in 1970 and of the Senate
Banking Committee Report in 1969 are carried out by the appropriate Federal
departments, agencies and officials. All of the points listed below are covered in
detail in these two recent, brief and excellent reports:

Report of the Subcommittee on Housing and Urban Affairs of
the Committee on Banking and Currency, United States Senate,
June 16, 1969, entitled "Effect of Lumber Prices and Shortages
on the Nation's Housing Goals," and

Report of the Task Force on Softwood Lumber and Plywood to
the Cabinet Committee on Economic Policy, Findings and
Recommendations, June 18, 1970, released with a Statement
by the President on June 19, 1970.

It now seems clear that prices on softwood construction lumber and plywood
are being raised throughout the country in a quick and substantial fashion and with
a real possibility in the offing of a repetition of the disruptive price-supply
experience of 1968-1969, which brought about both of these reports. Moreover, it
is the prediction of an upsurge in housing production which has apparently triggered
the price jumps, and it will be in housing costs where these price rises will be
reflected and magnified, although all construction and the price of all construction
materials would be affected again by any serious escalation in the price of lumber
and wood products.

1. Examination of Supply Factors in 1971.

Certainly there should first be an immediate and a continuous, periodic
examination of the availability of timber and the capacity of the forest products
industry to produce the supplies of lumber and wood products needed for the levels
of housing production anticipated in 1971. BUD and Agriculture should be able to do
this together with the staff in the Council of Economic Advisors.
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In a letter to Secretary Romney dated February 19, 1971, the President of
the National Forest Products Association, Mr. F. L. Wyatt, states unequivocally,
'Our conclusion is that the industry will have no difficulty in handling the level of
demand expected in 1971 once prices have reached levels needed to fully activate the
industry's capacity and provided there are no distribution bottlenecks from boxcar
shortages or transportation strikes."

If this is so, then price increases on lumber and wood products now in
process are simply arbitrary market escalations placed into effect as a result of
business judgments in the forest industry. This would be a further illustration of
a theme which repeatedly ran through industry meetings and testimony in 1968 and
1969, i.e., that, in the short run, the price of raw material does not necessarily
determine the price of lumber or wood products, the market place does.

Two subsidiary questions need immediate Government attention. (1) To
what extent can prices of lumber, plywood and other wood products rise, stay
reasonably within seasonal patterns and at the same time give sufficient return to
the forest industry to warrant expansion of mill capacities to meet anticipated
housing production needs? (2) If housing production estimates for 1971 have been
raised from earlier figures of 1.65 or 1.7 to 1.75 or 1.8 million units, as they
have, with a level of starts rising throughout 1971, is the forest industry correct
in its view that timber supplies and mill inventories are sufficient?

2. Reinforcement of the Delivery System.

Transportation is a key element in the supply of lumber and wood products
to housing construction sites. The Government must give this point very special
and prompt attention.

Already in 1971 there is again a very real shortage of railroad boxcars
available to the West Coast mills for lumber shipments to the East. The Interstate
Commerce Commission knows about this but, from all reports, is certainly not
moving on the matter in the urgent manner necessary.

It required direct Presidential intervention to get the ICC to act on boxcars
in March of 1969 to expedite lumber and plywood shipments. Apparently the White
House must now intervene again if action is to be forthcoming quickly from the ICC
on the boxcar shortage already evident in 1971. In the past the pattern for the ICC
has been to wait until the situation reaches crisis proportions (Senate Report, supra,
pp. 14-16), but this time there is surely no excuse for delay in necessary and
effective action by the ICC.
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Tied to the boxcar shortage is a major impediment to the use of intercoastal
water transport, Section 27 of the Merchant Marine Act of 1920 (the Jones Act).
This requires the use of American ships exclusively for shipping lumber from the
Wesi to the East Coast, and thus substantially raises its delivery price.

Certainly it would be in the public interest now to press for an exemption
or an emergency exclusion of lumber and plywood shipments from the Jones Act,
at least during periods of boxcar shortages or other disruptions of the ordinary
delivery system. The Senate Report, supra, recommended that lumber and
plywood shipments be completely freed from the Jones Act, which also effectively
precludes shipments of lumber from Alaska.

No action has yet been taken on this recommendation either by the
Administration or by the Congress. Yet amendment of the Jones Act would be
highly beneficial action with respect to the entire delivery and price structure of
lumber and plywood. A specific legislative proposal on this from the Administra-
tion is now in order. *

Other disruptions: There are no signs of a repetition of the damaging dock
strike which plagued the East Coast in early 1969 and shut off delivery of lumber
suppfles. Also, weather conditions have been better this winter on the West Coast
and apparently constitute no real threat to timber or lumber transport. In addition,
labor contracts in the western mills run through June 1972. Current contracts for
West Coast longshoremen expire on July 1, 1971, however, Snd contracts for the
East Coast, Gulf and Lake States expire on September 30, 1971. Further, any
major rail strike would have a disastrous impact on lumber, plywood and other
wood products shipments.

3. Changes in the Government's Marketing Process. -

The Economic Report of the President transmitted to the Congress earlier
this month stressed (p. 134) that, "there are few areas where Government has as
much direct control over the supply of natural resources as it has in timber." The
Report noted that about 65% of the Nation's inventory of softwood sawtimber is on
public lands, and more than half of this is on land owned by the Federal Government.

In a period of relatively short supply, a situation which is likely to continue
during this entire decade, it is also true that the marketing mechanism used by
the Government in selling its timber also has, or can have, a dominant influence
upon the price levels of lumber and wood products available for housing and other

** The Senate Report also recommended that the Congress . . . "(e) Consider
amending the Jones Act to exempt lumber and plywood from its coverage under
certain circumstances."
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construction. This was emphasized at the beginning of the Senate Report, supra,
where (p. 10) it stated:

High lumber prices were also blamed on the pricing processes
at the stumpage level and at the various distribution levels.
Because the Government is by far the largest single seller of
sawtimber, the actual prices are those set in connection with the
sale of Government-owned logs. These prices are based on the
highest bid and, in recent bids, the selling prices have been as
high as two and one-half times the appraised value established by
the Government itself. It is obvious that such a pricing process
is inflationary and affects the lumber prices all along the line.
In the long run, the Federal Government pays part of this inflated
price in connection with its subsidized housing program.

The pertinent testimony received by the Senate Housing Subcommittee which
gave rise to the paragraph quoted above was summarized in some detail in further
sections of this Report on "Establishing Lumber and Plywood Prices" (p. 22),
"Establishing Stumpage and Timber Prices" (p. 25). and "Counterproductive Pricing
Trends" (p. 27). This testimony also led the Subcommittee to make the following
recommendations:

"The President and the Federal agencies are urged to .
(f) Reexamine present methods of selling and pricing Federal
timber to prevent instability and upwards pressure on lumber
prices resulting from Federal dominance of the market.

"The Congress is urged to . . . (c) Review the timber-selling
practices of Federal agencies."

Throughout the recommendations of the Cabinet Committee Task Force
Report, supra, there was also a clear concern for the price levels at which Federal
timber is made available, although this is expressed in terms of greater flexibility
and adjustment in the cut of timber. Nevertheless, to date no action seems to have
been taken to reexamine the auction sales practices of the Forest Service or to
suggest alternative means of selling timber so as to avoid a built-in marketing
mechanism which adds to inflationary pressures on lumber prices. Yet the
Administration and everyone in the industry presumably would like very much to
avoid the sky-high timber sales levels which were reached in late 1968 and early
1969. Executive management of a high order is called for in this situation.

The President should direct that alternative methods be developed. For
example, a system of sealed bids which eliminates subsequent oral auctioning;
setting ceiling prices beyond which Federal timber will not be sold; sales contracts
subject to later renegotiation of prices or profits, or both, and contract provisions
which require early cutting of timber or forfeiture of the purchase.
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Special Case -- The 1969 Timber Sales: An illustration of the adverse impact
of the present auction marketing system for Federal timber is the situation of
approximately 4-5 billion board feet of timber sold during the first half of 1969. Now
the forest products industry states that this timber is really unavailable for use
during 1971 unless and until market prices for lumber and wood products increase
substantially closer to their price levels prevailing during the first quarter of 1969.
a level of prices to which the home building industry and the Government took violent
obje tion.

Yet at the time this timber was sold in late Fiscal 1969, the forest products
industry urged the Department of Agriculture to postpone or refigure the sales, and
the I ,the building industry joined in this protest. Those timber sales were made on
the basis of auction prices in a previous quarter, at their highest levels, rather than
at the much lower price prevailing in the second half of 1969. Lumber mill owners
had no choice, of course, once the Forest Service went ahead with the sales, except
to bid on and if possible purchase the timber offered in supply areas for their mills.

(Only the fact that buyers are able to get repeated extensions on their contract
obligations to begin cutting their timber made it feasible for these mills to enter into
the 1969 contracts, and makes it possible now for them to stretch out the use of the
timber. But this contract extension practice is one of the evils in the present Forest
Service marketing system which most of the industry believes should be eliminated.)

4. ExpanSion of Timber Supplies During 1971.

In general there seems to be a constant md continuous criticism of the Forest
Service for not acting expeditiously with respect to the sale of timber. This again is
a top-level Executive management problem, and one which was fully apparent during
the Congressional hearings in 1967, 1968 and 1969. Several of the recommendations
of the Cabinet Committee Task Force bear upon this aspect of timber supply.

First, the Departments of Agriculture, Interior and Defense should in 1971
offer for sale the full allowable cuts of timber on Federal lands. This was one of the
primary recommendations in the Senate Report and it is reflected at several points in
the specific recommendations of the Task Force. But, we are told, in many national
forests today the full allowable cut is not being put up for sale. Clearly the facts of
this situation should be scrutinized at once, and timber sales in 1971 expanded
wherever possible.

Other recommendations of the Senate Committee urged the President and
Federal agencies to cooperate with the Forest Service in offering for sale "all
accessible salvageable dead and damaged timber" and in concentrating road building
"where it will generate the maximum timber." Our understanding is that an effort in
this direction has been made but that it most certainly has not been given a top priority.
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As with other aspects of the follow-through on the Senate and Task Force
recommendations, there seems to have been a somewhat apathetic or lethargic re-
sponse, even on those that are essentially embodied in the directives issued by the
President on June 19, 1970. Funds Spent for road building, for example, may have
gone in directions opposite to the intended purpose of stimulating sales through
opening up more timber. Heavy paving costs for recreational use or additional
access roads to stimulate competition for timber, may be meritorious but simply
do not carry a necessary priority. Such expenditures in 1971 surely should be
oriented towards expansion of timber sales.

The directives of the President carrying out recommendations of the
Cabinet Committee Task Force require that plans and programs be designed to
permit an increased harvest of softwood timber consonant with "increased require-
ments for timber to meet our housing goals." But in 1971, with a goal of 1. 8 million
housing units or more, the question arises - - how far along are the plans and
programs called for last June by the President? Frankly, the answer very much
looks like "not very far," and this is now a serious matter which could affect the
entire economy. Again, this is a problem of Executive management.

One constructive suggestion at this point: there ought to be a thorough,
outside management analysis of the manpower and expenditure patterns of the Forest
Service, the Department of Agriculture and possibly other Federal agencies and
departments concerned with timber management and supply. Just as the needs for
timber should be measured against the Nation's needs for lumber and wood products,
so, toe, factors of Government manpower and budget should be measured against
carefully established priorities for timber availability.

For example, have the funds available to the Forest Service been used, as
they should have been, for the aspect of timber management which relates directly
to timber growth, reforestation and improvement of standing timber? To what
extent has the inflation in all costs affected the capacity of the Forest Service to
accomplish its mission in regard to timber management and growth? Have the
pressures for recreational use, aesthetics, merchandizing timber sales and other
entirely legitimate concerns resulted in a distortion of Forest Service expenditures
or manpower use? A thorough management analysis of Forest Service operations
could aid in the answers to these and other such questions.

In light of anticipated and desired housing production goals during 1971, will
the budget requests for the Forest Service and other agencies of Government concerned
with timber management and supply be adequate? They should be, and possibly some
reexamination is needed. This would be in keeping with the President's directive that
"the Secretaries of Agriculture and Interior should provide reasonable flexibility to
take account of anticipated swings in demand' Exactly how these funds are used,
however, as noted above, may be even more important than their total amount.
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5. Reinforce Domestic Timber Supply.

Last year a record total of logs for construction lumber and wood products
were exported to Japan. This occurred despite Section 401 of the Foreign Assistance
Act of 1968 (the Morse amendment), which provides that "not more than 350 million
board feet, in the aggregate, of unprocessed timber may be sold for export from
the United States from Federal lands located west of the 100th meridian, " unless,
after a hearing, the specific quantity and species are declared surplus to domestic
needs.

Most of the logs shipped to Japan came from timber on public lands in the
State of Washington, from privately owned commercial timber lands and from
Federal timber purchased prior to the effective date of the Morse amendment,
which was January 1, 1969. Section 921 of the Housing and Urban Development
Act of 1970 (P. L. 91-609) extended the effect of the Morse amendment through 1973.
Unquestionably the Morse amendment will cause an automatic reduction in exportation
of logs to Japan during 1971 and future years.

The Senate Report, supra, recommended, however, that the President and
Federal agencies " . . . (d) Implement the Morse amendment to prevent substitution
of public timber for exported non-Federal timber." The Report also said (p. 48),
'Congress would not have put this provision in the law if it had not expected substi-

tution to take place to thwart the effect of the amendment. Administrative action
should be taken to carry out this provision of the law." Yet18 months later, there
are still reports of substitution of timber taking place and it is not clear what the
Forest Service has done effectively to prevent public timber from being substituted
for private timber which has been exported.

Furthermore, the Congress intended the figure of 350 million board feet to
be a ceiling on exports, not a floor which is to be achieved in any event. Domestic
demands for timber should come first. This ought to be clear in the Commerce
Department, the Interior Department and the Agriculture Department, whether the
issue is one of a favorable balance of trade for the United States or a curtailment
in available timber because of a diminution of Federal commercial timber lands.

On the import side, increasing amounts (5.2 billion board feet in 1969) of
construction lumber come into the United States from Canada, primarily from
British Columbia. These imports need to be monitored and encouraged constantly
since Canada is, for all practical purposes, our only foreign source of softwood
lumber. Japanese ownership interests which have pretty well corralled the timber
production of Alaska have now begun joint ventures with Canadian companies. It
could develop that the resources of Canada might not be available to reinforce
domestic timber supplies when needed during later years in this decade.
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In addition, tariff requirements (20%) effectively impede the importation
of certain types of cut softwood lumber and of wood products such as Canadian
plywood. Both administrative action and legislation may be needed to bring about
a lowering of this tariff barrier but domestic needs warrant these actions.

Creation of a Citizens Panel on Lumber and Plywood.

In the fifth recommendation of the Cabinet Committee Task Force, and in
the final directive of the President last June, 'a panel of outstanding citizens" or
"a panel of outside experts" was to be created for the purpose of studying the
entire range of problems involved in achieving housing goals in relation to an adequate
supply of softwood lumber and plywood. The TaskForce recommended that this
panel Study possible solutions objectively and carefully and submit "an independent
assessment of the probable consequences, costs, and benefits of alternative
solutions."

To date, this panel has not been appointed. It should be. Furthermore,
it should have on it men and women who understand the hard problems of providing
lumber and wood products for housing production, as well as citizens whose
primary concern is to preserve the beauty of our total environment.

Extreme conservationist groups and spokesmen have already attacked the
President in an unfair and unreasonable fashion following his Statement of June 19,
1970. They will very likely continue to do so without concern for national priorities
or housing needs. Creation of the panel of "outside experts," as recommended by
the Task Force, should therefore take this into account in a selection of men and
women of experience, wisdom and a broad sense of the public good.

Enactment of Timber Supply Legislation.

A year ago, on February 26, 1970, by roll call vote of 228-150, the Rule on
H. B. 12025 was defeated in the House. This bill would have provided a trust fund
designed especially for improved timber management and growth programs. After
some equivocation, the Administration finally decided to support the legislation but
with a tactical "low visibility" - - so low, in fact, that it was hard to see at all.

Similar legislation will undoubtedly be considered in the Congress soon during
1971. It should receive strong, enthusiastic Administration support. In fact,
Congressional leaders on both sides of the aisle should be urged by the President to
take quick and effective legislative action. This should be along the general lines of
the bill reported last year by the House Agriculture Committee and, in general
concept, Supported by the Report of the Public Land Law Review Commission last
June.
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ADDITIONAL CONSIDERATIONS

Price Controls: Should the Administration proceed with wage and price
controls of one kind or another in the construction industry, their application to
softwood lumber and plywood must certainly be given serious consideration.

Control of lumber prices at the producing mills may or may not be effective;
it could lead to serious black markets in the wholesale and retail distribution
system. Nevertheless, at least to some extent, the price increases currently being
quoted throughout this distribution system (and especially to home builders, who
constitute a large bulk of ultimate consumers), are arbitrary, expectation prices
based on speculation as to future demand. This is premised, in turn, on optimistic
predictions of much higher levels of housing production in 1971 than existed during
1970 or 1969.

If necessary, some measure of pass-through mark-up price ratios could
certainly be devised throughout the system, as was done during the Korean conflict.
But, as stressed in the Senate Report, p. 58, this should be considered only as a
means of last resort."

CommoditySpeculation: Another matter to examine carefully is the operation
of the new commodity markets which have opened in the last two years for some of
the more common items of lumber and plywood. These are new creatures in the
marketing system for lumber and plywood and hold the promise of helping to
stabilize delivered prices by providing an opportunity for hedging on the part of
lumber and wood product buyers.

A suggestion has been made that these commodity markets should be made
subject to the Commodity Exchange Act and its procedures, and that speculation is
rife to the disadvantage of buyers of lumber and plywood. (See remarks of Rep.
Richard Hanna, Congressional Record, February 18, 1971, page H754.)

Whether these new commodity markets need regulation at this point is
uncertain and will apparently be explored initially by the Housing Subcommittee of
the House Banking Committee. Their impact at best is still minor upon the total
selling and buying of lumber and plywood; the number of trades is perhaps 1% of
the total shipments of the product. Also, as in any exchange, speculators are an
essential ingredient to make a commodity market work. Nevertheless, as noted
above, this new aspect of lumber and plywood marketing ought to be examined
carefully by the appropriate authorities in the Government in light of the current
wave of substantial price increases.
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Revision of Lumber Standards: One of the recommendations in the Senate
Report, p. 4, is to 'Speed up processing of revisions in U.S. lumber standards."
These revisions in standard sizes of lumber have now been adopted and the
processing for a change-over in size standards is now taking place. The deadline
is April 1, 1971. It seems evident that, at this point, nothing further needs to be
done to bring this to a successful conclusion. At present, however, some lumber
dealers may still be in a situation in which they have inventories of lumber which
fall under both standards. This should be only a minor problem in the distribution
system.

Dealer Inventories: Lumber and building material dealers in many parts of
the country may have allowed their inventories of lumber and wood products to
decline to levels much lower than ordinarily durtng 1969 because of the slack in
home building, high interest rates on financing and buyer resistance. If so, this
could account for an upsurge in dealer and wholesale orders during January and
February of 1971.

At present (February 22, 1971) dealers are ordering lumber and wood products
for immediate delivery to replenish inventories, and prices are increasing from 20%
to 25%. In addition, dealers are finding that existing price lists are being withdrawn
by wholesalers and mills, and that firm price commitments for future delivery in
2, 3 or 6 months cannot be obtained in many cases. These supplies for future
delivery are crucial to the late Spring and Summer housing production cycle, of
course, and the failure of the distribution system to establish firm prices now is
ominous. It is being interpreted as a clear indicator of much higher market prices
in coming weeks, and, indeed, some dealers are already protecting their interests
by quoting very high prices to builders on all future deliveries.

State and Private Timber: One of the recommendations of the Cabinet
Committee Task Force, embodied in the third directive of the President issued
June 19, 1970, is to develop programs "designed to increase the production and
harvesting of timber on State and private lands, consistent with maintaining
environmental quality." This remains a highly meritorious objective and one on
which a much better job needs to be done. To date, it is not clear what actions or
program have been pursued effectively as a result of the President's directive.

Substitute Materials: An argument used against the proposed Timber Supply
Act last year was that substitute materials are available to the construction industry
to replace lumber and wood products. As a practical matter, this just isn't so.
Almost all substitute materials (steel, aluminum, plastic, etc.) have difficulty
competing with the desirability and usability of lumber and wood products for
construction. Only when the price levels of lumber and plywood rise very
substantially, as in 1968-1969, can substitute materials compete effectively in the
general market place.
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It is, of course, in the public interest and in the interest of the construction
industry for the Nation to develop products and materials which can eventually
become substitutes for lumber, plywood and other wood products. This goal, we
believe, is being pursued with diligence by the Department of Housing and Urban
Development through its Operation Breakthrough and other research programs.
In addition, private corporations are exercising great imagination and ingenuity in
their research efforts to create and market substitutes for lumber and plywood.
At present, however, the substitute materials argument simply lacks validity as
a meaningful solution to the present price and supply problems of lumber and plywood.

Continuation of the Task Force: The Task Force i Softwood Lumber and
Plywood recommended to the Cabinet Committee on Economic Policy in its June 18,
1970 memorandum, that "the Task Force and its working party remain available for
further consultation as required." We hope this is the case. The detailed back-
ground and experience gained by the Task Force is needed again if the White House
is to carry out its management responsibilities effectively on this question. The
Senate Committee concluded, for example (p. 82), that both short-term and long-term
solutions 'are possible if certain counterproductive Federal policies are revised."

The Committee reviewed the steps already taken by the President at that
time (March 1969) and urged the Administration to implement immediately a series
of further recommendations to ease the 1969 crisis.(p. 83). In addition, the Senate
Report recommended a series of specific steps which could be taken by particular
Federal agencies to avoid a future crisis (p. 84-85). Only the supervisory authority
in the Executive Office of the President is capable of determining the extent to which
these recommendations should be carried out, and examining the extent to which
they have been implemented effectively. (A quick glance at the attached text of
these recommendations to Federal agencies will bear this out.) The Cabinet
Committee Task Force on Softwood Lumber and Plywood is uniquely equipped
to aid in accomplishing this exercise of supervisory and management authority.

Prepared By:
Joseph B. McGrath
Staff Vice President and
Legislative Counsel, NAHB
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APPENDIX

Excerpts From Report of the Subcommittee on Housing
and Urban Affairs of the Committee on Banking and
Currency, United States Senate, June 16, 1969

Subject: Effect of Lumber Prices and Shortages on the
Nation's Housing Goals

Statement By the President, The White House,
June 19. 1970

Memorandum For Cabinet Committee on Economic
Policy, The White House, June 18, 1970

Subject: Findings and Recommendations of Task Force
on Softwood Lumber and Plywood

60-209 0 - 71 - p1. 3 -- 16
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EXCERPTS FROM REPORT OF

THE SUBCOMMITTEEI ON HOUSING AND URBAN AFFAIRS

OF THE COMMITTEE ON BANKING AND CURRENCY
United States Senate

June 16, 1969

Effect of Lumber Prices and Shortages on the Nation's Housing Goals

* * * *

The Committee urges the President and the administration to implement immedi-
ately the following recommendations:

To the Interstate Commerce Commission: The existing boxcar supply orders
should be policed vigorously, and the imposition of per diem charges as authorized
by law should be implemented as soon as possible. Aggressive action should be
taken to bring the Nation's boxcar fleet up to safe and dependable levels. Close
attention should be paid to incipient problems to allow action to be taken before
car shortages reach crisis proportions.

To the U.S. Maritime Commission: Two possibilities should be immediately
explored (by the Commission and by other committees in Congress) in relation to -

the restrictions of the Jones Act:

Can a geographical exemption be applied feasibly to Alaska to permit access
to that State's resources by users of lumber and plywood in other States?

Can a product exemption for lumber and plywood be administratively applied
for (a) all western domestic ports or alternately, (b) all or certain ports in
Alaska?

To the Department of Commerce (and other departments or agencies now involved
in the review of the new standard for lumber): The review of this standard should
be completed as expeditiously as possible.

To the Department of Agriculture: The Forest Service should be instructed to:

Offer for sale the maximum full allowable cut on all national forests.

Convert as much as possible of its manpower to the preparation and administra-
tion of these sales, even if this means contracting out some of this preparation
work to private consultants.



1043

Offer for sale all accessible salvageable dead, dying, diseased, and damaged
timber in commercial areas.

Assign more roadbuilding funds to those areas that will provide the greatest
short-term increase in the amount of timber available for sale.

Implement, as soon as possible, those provisions of the Morse amendment
that call for regulations to prohibit the substitution of public timber for private
timber sold into export; further, to examine assignments of timber for export
from Federal lands, to prevent the export volume from having an undue effect
on a few producers or a small geographic area.

Institute programs more designed to meet the forest management needs of the
future, and make submissions to the appropriate committees of the Congress
at the earliest possible date with respect to long-range improvement of
National Forest proposed legislation.

Reexamine the methods under which Federal timber is appraised and sold to
give assurances to the Congress and the people that this method causes the
least instability in Federal timber dependent areas and the least upward pressure
on prices. The Federal Government's control over timber supply should serve
in the best interests of the national goals, especially in housing.

Review programs for increasing productivity on small private land ownerships
with view toward development of more vigorous and coordinated action with
efforts of private agencies.
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FOR IMMEDIATE RELEASE June 19, 1970

Office of the Vihite House Press Secretary

THE WHITE HOUSE

STATEMENT BY THE PRESIDENT

I have received from the Cabinet Committee on Economic Policy
the findings and recommendations of the Task Force on Softwood
Lwnber and Plywood. The Task Force reports that a substantial
increase in the supply of softwood timber products will be needed to
meet the nation's growing requirement8 especially in order to attain
our goal of providing adequate housing for all our people by the end of
this decade. It stresses also that this increase in supply can and must
be achieved in a manner consistent with the preservation and enhance-
ment of the quality of our environment. I fully endorse these fin4ings.

The Task Force report includes a number of specific recommendations
designed to meet these objectives. Wi1e some of these recommendations
require further intensive study and continuous reassessment in the light
of changing conditions, I am directing that the following initial steps
be taken promptly.

1. The Secretaries of Agriculture and Interior should formulate
plans to improve the level and quality of management of forest lands
under their jurisdiction in order to permit increased harvest of soft-
wood timber consistent with sustained yield, environmental quality and
multiple use objectives. As recommended by the Task Force, such
plans should take cognizance of the increased requirements for timber
to meet our housing goals. They should be developed in consultation with
the Council on Environmental uality with the aim of not only protecting
but also enhancing the quality of the environment in our forest lands.
Any additional funding required for the execution of these plans will be
reviewed by the Bureau of the Budget in relation to overaU national
priorities.

2, In determining the level of timber to be offered for sale in any
given year, the Secretaries of Agriculture and Interior should provide
reasonable flexibility to take account of anticipated swings in demand.
Such adjustments may be upward or downward, and should be compen-
sated as promptly as feasible to keep within the constraints of long-term
sustained yield objectives.

3. The Secretary of Agriculture should press ahead with the develop-
ment of programs designed to increase the production and harvesting of
timber on State and private lands, consistent with maintaining environ-
mental quality.

more (uVEIt)
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4. The Secretary of Housing and Urban Development, in cooperation
with the Secretaries of Agriculture and Commerce, should continue the
development of programs and standards looking toward improved and
more economical wood products utilization, includinC encouragement
of the development and utilization of substitute materials.

The Tack Force has recommended that a panel of outstanding citizen.
be invited to study the entire range of problems involved in ensuring that
the achievement of our housing goals is not constrained by an inadequte
supply of softwood lumber and plywood, while fully protecting and en-
hancing the quality of our environment. I concur in the need for such a
panel, and hereby direct that the necessary steps be taken to select it.
members, who should be persons of outstanding ability and broad
experience, with no ties or commitments that might prejudice objective
judgment.

I am releasing the full report of the Task Force at this tim.,'aO
that the public may be fully informed of the issues involved in this
important problem.
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FOR IMMEDIATE RELEASE June 19. 1970

Office of the White House Press Secretary

THE WHITE HOUSE

June 18, 1970

MEMORANDUM FOR CABINET COMMiTTEE ON ECONOMIC POLICY

Subject: Findings and Recommendations of Task Force on Softwood
Lumber and Plywood

The Task Force on Softwood Lumber and Plywood was appointed by
the Cabinet Committee on March 7, 1969. in response to the extremety
rapid and sustained increase in the price of these products over the
preceding 15 months, and because of the Committee's concern about the
impact of these price increases on the costs of housing. At its first
meeting on March 8, the Task Force agreed to devote its attention not
only to the immediate situation, but also to the longer range problems
involving the relation between the supply of softwood timber and the
Nation's growing need for timber products for housing and other essential
requirements.

During the remainder of March, the Task Force focused its attention
on the immediate market situation and recommended a series of steps
to alleviate the immediate pressures. These steps were detailed in a
memorandum to the President on March 17 and were approved and
summarized in a White House press release of March 19. The steps
included measures by the ICC to relieve the boxcar shortage; requests
to Congress by the Forest Service, the Bureau of Land Management,
and the Bureau of Indian Affairs for supplemental appropriations for
FY 1969 and 1970 to increase the amounts of timber available for sale;
action by the Department of Defense to exercise strict control over
procurement of softwood products; and an informal approach by the State
Department to the Japanese to restrict imports.

Following these actions, the prices of softwood lumber and plywood
turned around sharply and are currently (May 1970) at levels close to
those prevailing at the beginning of 1968. Although the price declines
reflected a number of changes in market conditions, including the decline
in housing construction, actions taken by the Task Force clearly played
a contributing role.

Since April 1969, the Task Force has turned its attention to the longer
range problem, with the major objective of insuring that the supply of
softwood timber and its products would not impose a serious constraint
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on the achievement of the Administration's housing goals. The Task
Force also has been concerned with the importance of avoiding a repe-
tition of the extremely sharp swings in prices that occurred during
1968 and 1969. and which had a seriously disruptive effect upon all
elements of the industry.

In developing its findings and recommendations, the Task Force has
assumed that achievement of the established housing goals for the
coming decade is high on the list of national priorities. It assumed
also that there will be a rapid expansion in the number of housing unite
created during the early 1970s reaching a peak of over 3 million units in
1975 and leveling off thereafter. At the same time, it bore in mind the

need to ensure that programs to increase the nation's supply of timber be

compatible with the preservation of the quality of the nation's environment.

I. FINDINGS

Basic Objectives of Forest Policy

The forest lands of the United States, both public and private, are
one of our most valuable national resources. It is essential tha,t
this resource be so managed as to make its maximum contribution
to all aspects of the national well-being. Our need for timber --
especially aoftwoods -- will grow rapidly in the years immediately
ahead to satisfy the requirements of an expanding economy, Including
the satisfaction of our housing goals. Our imports of timber products
exceed and will continue to exceed our exports by a substantial margin.
It is equally important that our physical needs for softwood timber be

met in such a way as to preserve and enhance the quality of our en-
vironment for this and future generations. The Task Force is convinced

that there is no inherent conflict between these two objectives; they
can and must be fully reconciled. Such reconciliation is the basic chal-

lenge to policy and management for the seventies and future decades.

Softwood Timber Output

Inadequate supplies of softwood timber and its products may act

as a constraint on the achievement of the nation's housing goals

and will increase the cost of meeting those goals unless effective
programs are developed to expand timber availability. Such
programs must give equal weight to other national objectives
of forestry policy, including sustained yield and multiple use
criteria.

Of the sources of supply directly controllable by the Federal
Government, the national forests offer the principal possibilitY
for expansion. Smaller increments to supply are available in
forests under the control of the Bureau of Land Management and
the Bureau of Indian Affairs.

more
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The national forest cut can be expanded through appropriate
Investment in more intensive management. An increase of
7 billion board feet (international log scale) in annual timber
harvest is believed to be attainable by 1978 without impairing
sustained yield and environmental objectives if properly planned
and financed. On the other hand, significantly larger increases
in harvest during this period could pose a serious threat to these
latter objectives.

Of 510 million acres of commercial forest land in the United
States, 96 million are in the national forests and about 16
million in other Federal ownership. Increased output from
non- Federal lands must obviously play a major part in matching
supply to demand in the years ahead.

Substitute Materials

The balance between the supply and demand for softwood products
at any time will have a substantial impact on the prices of those
products. These prices will, in turn, affect the balance by in-
creasing or decreasing the use of substitutes, by stimulating or
retarding the cut of timber, and by widening or narrowing the
excess of imports over exports. It should be stressed, however,
that pressure on prices will depend heavily on the availability of
satisfactory substitutes and the freedom to utilize substitutes
without unreasonable institutional and legal constraints.

2. If satisfactory substitutes are not utilized during periods when
there are substantial gaps between softwood iupplies and require-
ments, prices will show significant increases. Moreover,
inadequate supplies of softwood products or substitutes may act
as a physical constraint on the number of housing units that can
be built, with a resulting shortfall in meeting the housing goals.

The Supply- Demand Outlook

1. The Initial Period. Demand for softwood timber will build up
rapidly after 1971, and supply-demand pressures are likely to
become increasingly acute during the years immediately follow-
ing.

Housing construction is likely to expand significantly when
monetary conditionc ease. To meet the housing goals, the
number of units to be built should be close to peak by 1974,
and remain fairly level thereafter.

Estimates of the amount of softwood timber products utilized
in the construction of any given volume of housing, as well
as for all other uses, will depend in part upon the price of

more
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timber products relative to that of other commodities.
Supply will be similarly affected. The following forecasts
of the supply-demand balance are based on the initial assump-
tion that the price of softwood lumber, relative to the general
wholesale price level, would be approximately that prevailing
during July-August 1969, after it had receded sharply from
its March-April peak.

On this basis it is estimated that annual demand for softwood
timber, consistent with the achievement of the housing goals.
would be about 11 billion board feet higher by 1974 than it was
in 1969. Even if the Forest Service is authorized to move
ahead promptly with a program for greater intensity of
management, with due regard to environmental objectives,
the increase in the timber harvest from National Forests for
1974 would be not much over 2 billion board feet. An addi-
tional 6 billion board feet might be obtained from private
holdings and larger net imports. This would still leave an
apparent gap of about 3 billion board feet, or more than
5 percent of indicated demand. If these forecasts are correct,
the gap would presumably be closed with higher prices,
accompanied by accelerated substitution, and possibly a
shortfall in the number of units built. While these estimates
cannot be precise, it is evident that the balance will be at
best precarious.

The impact of the residual gap on prices for softwood
products is likely to be large after 1973 unless limita-
tions on the availability of satisfactory substitutes, and
institutional and legal barriers to their use, can be
overcome.

If an early start toward greater intensity of management is
no.t made, strong upward pressure on the prices of softwood
lumber and plywood relative to the general price level 18 to
be expected as housing construction revives, intensifying as
the housing program gains momentum. A prompt start on
an accelerated forestry program oUappreciably lessen,
but probably not eliminate, this pressure. In either event.
if housing goals are to be met, substitutes for several billion
board feet of softwood products would have to be used.

2. The Longer Range. After 1974. further increases in total timber
demands are likely, even though annual housing starts should level
off at about 3 million units. At the same time, if prudent steps
are taken to increase timber supply from all sources, as well as
to ir.iprove the availability of substitutes, the supply-demand gap
can be closed, while fully preserving the quality of the environment.
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II. RECOMMENDATIONS

In the light of these findings, the Task Force subn'its the following recom-
mendations for consideration by the Cabinet Committee on Economic
Policy. Obviously, the budgetary implications of these recommendations
must be subject to the usual Bureau of the Budget scrutiny in the light of
overall national policies and priorities, and other constraints.

The Forest Service should be encouraged to push ahead with
the development and implementation of programs to increase
timber yields from the national forests. A goal of about 7 billion
board foot annual increase in timber harvest from the national
forests by 1978 is believed to be attainable and consistent with
other objectives of forest management. With an increase of this
magnitude, supply and demand could be in approximate balance
by 1978 at relative prices approximating those prevailing in
July-August 1969 if: (a) the cut from other lands responds as
anticipated, (b) imports Increase substantially and (c) adequate
substitutes are available at reasonable prices.

The Forest Service -- as well as the agencies responsible for
other Fedxa1 forest lands - - should develop and implement
plans to provide greater flexibility in the adjustment of timber
sales to fluctuations in demand, within the long-term constraints
of sustained yield. This should include increasing the pipeline
of stumpage available for sale and cutting in any year on areas
with adequate roads, as well as moderate adjustments in the
level of annual sales in response to existing and, foreseeable
market conditions. If present housing projections are to be
realized at reasonable prices, prompt action in this direction
will be necessary. This should include the willingness to ad-
just annual sale offerings to meet emerging situations. Such
adj ustments may be upward or downward, but should be compensated
as promptly as feasible so that the aggregate cut over a period of
years remains in line with sustained yield objectives.

Steadily increased supplies from State and private lands -- espec-
ially the latter -- will become progressively more important in
the years ahead. Steps to elicit such increases are essential.
The Forest Service proposals for increased production, and tech-
nical and financial assistance to State and private owners through
cooperative forestry programs and for research, could contribute
to this objective, and deserve careful consideration.

5ubetantially larger net imports will also be needed to meet
growing demand. A considerable increase in imports, especially
from British Columbia, is anticipated, but there is coins pos-
sibility of an offsetting growth in exports. Authority to con-
tain euch a growth, should it develop, is available, including
that provided in the Morse Amendment to the Foreign Assistance
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Act of 1968 which expires at the end of 1971. The Departxnents of
Commerce, State, Agriculture, and interior should continue to
monitor the trend of both imports and exports, in readiness to
take such action as may be needed and appropriate.

5. The Task Force believes independent analysis is needed to re-
view these programs and to evaluate the probable benefits
against the substantial budgetary costs involved. Such analysis
is necessary also to review in depth the relation between timber
management policies and environmental goals. To accomplish
this, the Task Force recommends that a panel of outside experts
be invited to study these problems and their possible solutious
objectively and carefully, and to submit an independent assess-
ment of the probable consequences, costs, and benefits of
alternative solutions, Zn the judgment of the Task Force, such
a panel should be headed by an outstanding public figure and
should include as members persons of recognized ability and
broad experience, with no ties or commitments that might
prejudice objective judgment. In view of the urgency of the
problem, such a panel should be requested to submit reports
on specific problems as soon as they have been developed and to
present its final report not later than November 30, 1970. In the
meantime, implementation of the Task Force recommendations
should begin without delay, subject to subsequent revision as may
be required.

While expansion of timber supply - - with due regard to other
values, including environmental protection and improvement --
is a prime requisite, rapid progress toward economizing on
timber use through improved wood products utilization, more
flexible design standards, and development of satisfactory and
economical substitutes is clearly essential. HUD is movuig On
design standards and substitutes and has indicated its willingness
and desire to press ahead. it is recommended that HUD be
encouraged to proceed along these lines and that the necessary
resources be provided, including such assistance from other
agencies as may be appropriate.

The Department of Agriculture should also be encouraged to
proceed with the development of further plans looking toward
longer-range timber production and conservation programs.
Such plans could include the coupling of an agricultural land
resource adjustment program with tree planting.

B, These recommendations represent only a beginning toward the
resolutions of the problems ahead. Continued top-level inter-
agency review of progress and developments will be needed for
some time. It is recommended, therefore, that the Task Force
and its working party remain available for further consultation
as required.

Signed:

ROBERT P. MAYO
Chairman, Task Force on

Softwood Lumber and Plywood
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STATEMENT OF PETER B. TsRzicic, GENERAL TREASURER, UNITED BROTITERITOOD
OF CARPENTERS AND JOINERS OF AMERICA

Mr. Chairman and members of the committee: My name is Peter Terzick. I am
general treasurer of the United Brotherhood of Carpenters and Joiners, with
headquarters at 101 Constitution Avenue, N.W., Washington, D.C.

I appreciate this opportunity to appear before you in behalf of our union and
to state my views in connection with your consideration of the management of
public lands, so vital to both the forest products industry, and the economy of
many sections of our Nation.

Members of the United Brotherood of Carpenters and Joiners are involved in
the production and installation of wood building products from the forest to
the primary mill, through mill work, homebuilding and construction.

I know that you already have heard much testimony from preservatioflists
and conservationists who are critical of the way in which the Federal public
lands are being managed. Similarly you have heard the opinions of Government
officials and others holding that, overall, the job of maintaining, utilizing and
regenerating the public lands has been well done.

As men who work with wood in all stages of its processing and utilization,
our members have a vital interest in the forests that cover much of the Nation's
public lands. Our interest stems from several motivations. The first is economic
our livelihood to a considerable extent depends upon a plentiful supply of lum-
ber and plywood. Without adequate supplies, the skills of carpenters will not be
employed. Similarly, unless there are skilled production workers and carpenters
available throughout the wood products and construction industry, wood utiliza-
tion will suffer.

Secondly, we are involved personally, for few among us do not enjoy travel-
ing in the great forests our country is so fortunately endowed with.

Thirdly, our interest is civic. We believe that all society, as long as it con-
tinues to progress and expand, will more and more depend upon a high quality
timber supply for construction of homes, factories, office buildings, schools,
churches and other structures. To provide this wood supply, timber landsboth
private and publicmust be well managed and their resources fully utilized.
The demand from the consumer is there; the supply must be forthcoming.

We in the United Brotherhood of Carpenters and Joiners are proud of our
occupation and our skills which have helped build the Nation from the very
beginning. There are 800,000 carpenters in the United States. That's a big total
of jobs. A disruption in the forest products industry can have a severe effect on
great numbers of men employed in producing wood and upon the communities
dependent upon them.

We believe in the future of the forest products industry, which provides the
backbone for the construction industry. As long as construction is neededand
the necessity for it keeps acceleratingforest products will be needed and car-
penters will have employment.

This has been true since the beginning of the Nation and the seacoast
colonies which founded it. An interesting sidelight in American history is the
fact that there were more carpenters on the Mayflower than followers of any
other vocation.

We expect carpenters to be around for a long time to come. That is why we
want a full and free flow of forest products to market; a flow that properly man-
aged, can he maintained in perpetuity.

To meet the minimum needs of our expanding population, the Congress has
decreed a goal of 26 million new and rehabilitated housing units by 1978.
Twenty-four million of these units would be new and approximately two million
would be rehabilitated in our old cities and towns. Meeting this goal w-ill demand
the most efficient and intensive utilization of both our private and public forest
lands. This means not just holding the line in production of wood building mate-
rials, but increasing the supply.

Each new single family housing unit started requires the use of, on the
average, 12,900 board feet of lumber and 4,450 square feet of plywood. Single
family units comprise about 50 per cent of housing starts. Wood products make up
only about 10 per cent of the final selling price of a home.

For a garden apartment, the average requirement is 5,800 board feet of lumber
and 2,370 square feet of plywood. The average apartment in a high-rise building
requires usage of 1,340 board feet of lumber and 910 square feet of plywood.

So much for statistics. Looking at this from the human angle, we must realize
that many, many homes are needed to house our population in the next several
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years. And a lot of wood must be provided to build these homes, both single family
and apartment units. This applies to average families; it applies to above average
income families, and it applies to those who thus far have been able to have
no choice but to live in blighted areas of our older cities.

Increasing our housing units to attain the desired goal in this decade will
benefit all segments of the population, but in particular the lower income groups
who in today's housing shortage have been forced to endure sub-standard housing.

Replacement of sub-standard housingand it can be achieved Only if we have a
plentiful supply of timberis a social goal which no one wants to deny. It is in
line with the finest aspirations of our society which include providing everyone
with a decent home and a decent standard of living. Expansion of housing con-
struction also will mean full employment for carpenters and other construction
workers. And the economic benefits pour over into other segments of the
population.

Since the housing act of 1968 was enacted, we have, unfortunately, been lagging
behind the rate we will have to achieve if we are to meet our goal of 26 million
new and rehabilitated housing units within the decade. Housing startspublic
and privatetotaled only 1,548,000 in 1968; 1,497,000 in 1969; and 1,463,000
in 1970. However, there has been an acceleration this year, wit!! housing starts
currently running at the rate of about 1.8 to 1.9 million for the year. This is
comparable to the record year of 1950, when housing starts reached a high of
1,952,000.

To maintain our current rateour 1971 renaissance in homebuildingwe
need all available supplies of timber and then some. It is imijortnt to remember
that our housing goals are not vague dreams snatched from the clouds. They
represent neecleconomic and social. They represent consumer demand. The
consumer wants new and improved housing. He will have the money to pay for
it. It must be made available to him. And this can be done only through assurance
of a continuous flow of construction materialswood, the spinal column of ahouse, in particular.

Keeping up with consumer demand for housing requires increasing the yield of
forest products from our national forests. This does not mean, necessarily, in-
creasin.g the size of the acreage of forest land to be cut. It does mean increasnig
the yield. And the yield of timber can be enlarged by more intensive harvesting of
trees, by application of more efficient technological methods in harvesting and
by accelerated growth and renewal of forest lands through scientific cultivation.

Our objective must be to increase the timber harvest from all sources, public
and private, but the largest percentage of increased yield must come from the
public lands. National forest land, 'as of 1967, possessed 53 per cent of the in-
ventory of softwood timber in the United States, yet it yielded only 30 per cent
of the harvest. The harvest of the inventory of national forest land amounted to
only 1.3 per cent.

In contrast, forest industryownea land that same year possessed only 16 Per
cent of the inventory, but yielded 33 per cent of the harvest. The harvest of
forest industry land inventory stood at 4.4 per cent, or more than 3% times
that of national forest land. Other private land, with only 19 per cent of the total
inventory, yielded 27 per cent of the harvest. The harvest of its inventory w-as 3.2
per cent, also considerably 'above that of the national forest land.

Olearly, national forest land must play a larger part in supplying the timber
market if we are to meet our national goals in housing construction and re-
h'abilitation. This can be accomplished only by more aggressive and intensive
management of national forest timber lands. This was the purpose of the
timber supply bill of 1969, which fell short of passage in the Congress. Sponsors of
the bill set out to aid the forest service to increase productivity in tile national
forests. Perhaps legislation of this sort can be reintroduced and passed.

To achieve our national goal of 26 million new and rehabilitated housing units
by 1978, we must average 2.6 million starts per year in the decade allowed. As has
been pointed out, we have not yet attained this rate of l)rogress, although the year
1971 should show some gain. The yield of our national forests just has not been
attuned to the required rate so fa:r. But there are other obstacles to our reaching
our goal. Our ability to meet the increased demand for housing and forests
products is threatened 'by withdrawals 'and restrictions on public timberlands of
commercial quality. Although there is need to make full use of the timber pro-
ductivity of these lands, a carefully organized campaign is being waged to divert
them to scenic and wilderness reserves. This campaign is fostered 'by blindly
partisan wilderness enthusiasts. The alarmist tactics of these groups are
plainly discernible to persons conversant with the true situation. As the "New
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Yorker" magazine has said: "In the war strategy of the conservation movement,
exaggeration is a standard weapon and is used consciously on broad fronts."

Proposals now before Congress are pointed at the elimination of clearcutting
as a forest management technique. If such legislation were passed, the Nation
would lose 25 per cent of its softwood raw material supply. During 1971, supplies
of both softwood and plywood are expected to just about match construction re-
quirements. A major reduction in supply, such as would occur if Senator Gale
McGee's (D-Wyorning) proposed clearcutting moratorium were to pass, would
mean fewer and costlier houses and more unemployment in both the mills and at
construction sites. In addition, shortages of lumber and plywood would immedi-
ately force prices upwards in this time when we are trying to halt inflation.

It is not my purpose to engage in the controversy over the virtues or faults
with the practice of clearcutting. The membership of our brotherhood, however,
is paying heed to a statement from Forest Service Chief Edward P. Cliff, As
Mr. Cliff said:

"We believe that the use of clearcutting, as well as other cutting methods,
must be continued as rational and essential links in the total forest management
system. A massive shift to the selection system is deceptively appealing, but
basically unworkable if we are to continue production of the most desirable
species for wood products."

Clearcutting harvest methods are used in supplying 60 per cent of the timber
volume harvested annually in the national forests, and more than half of the
Nation's softwood sawtimber inventory is on national forest land. About one-
third of the commercial timber cut annually comes from that source. The effect
on our brotherhood membership produced by disruption of this major raw mate-
rial supply for the forest product industries by a moratorium on clearcutting is
obvious.

It would force curtailment or closure of sawmills dependent on national forest
timber purchases, many of which employ our union members. The higher prices
for lumber and plywood which would result from the moratorium would reduce
their use in home construction. This too would mean fewer jobs for carpenters
and other building trade workers. Higher prices also would encourage develop-
ment of substitutes for wood building products, resulting in further job losses
for carpenters.

Beyond job losses to carpenters the general public would be the loser if the
cutting capacity of the national forests were reduced significantly by transfers
to wilderness status or large scale cutting restrictions for scenic considerations.
The loss in annual supply of raw material wood is just irreplaceable, either from
other domestic sources or by increased imports.

At present there actually is a move afoot to press for development of substi-
tutes for wood in the construction of homes. It is based on the contention that
it is desirable to reduce the usage of wood and the shaky argument that use of
wood in some ways is outmoded.

Such arguments can easily be answered. Wood is w-arm and well-liked. It is
easy to work with. Even when made into a finished productbeams, flooring
and paneling of a houseit gives a man a feeling still of being close to nature
although sheltered and protected from the rages of the weather. Carpenters are
gratified by feeling they :are part of tile existing system which provides wood
and quality housing at the best price.

In contrast, almost all substitute materials, such as steel, aluminum, and
plastics, have difficulty competing with the desirability and usability of lum-
ber and wood products for construction. The National Association of Home
Builders has pointed out that only when the price levels of lumber and plywood
rise very substantially, as during an unusual period in 1968-1969, can substitute
imiaterials compete effectively. Essentially, wood products are the "low cost
building materials" the government has been seeking to bring new housing within
the reach of all Americans. Wood can continue to be the most economical basic
building material if only the Government itself will seek to manage aggressively
the national forests to meet public needs. Agriculture Secretary Hardin said
earlier this year that with sufficient funding, tile national forests can yield 60
per cent more wood fiber than at present. Even with this increase, he said, we
still would be growing more than we'd cut.

The adaptability of woodland the familiarity of carpenters with its uses and
applications has helped increase the efficiency and improve technology in the
construction industry. The present rate of home building, as we have indicated,
is at a near record levelproof certainly that the industry is efficient and that
building with wood is becoming more efficient all the time. Wood construction
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is perhaps the most adaptable of any to the factory production method. However,
like any other building system it is expensive to set up production facilities.

Above all, wood is a renewable resource. All other basic building materials
that are mentioned as possible substitutes for wood are depletable. Wood stands
alone as a renewable natural resource and major basic building material. With
aluminum, steel, masonry, and concrete, we must take away from the earth. Thesc
substances, when utilized, cannot be replaced. The possible substitutes for wood
can be readied for the market only at great cost to the environment. Not only
is there the process of extraction from the earth but conversion of raw products
to building materials involves expenditure of energy and pollution of the air,
earth and water.

In the forests, with proper management, there is no beginning and no end.
The forest is a process, or cycle, wherein trees are born, mature and die. With
present scientfic methods and knowledge, trees can be made to grow faster, wth
better quality, more insect and disease resistance and producing more wood fiber
than their predecessors.

We all regard trees as a thing of beauty. Yet a certain number has to be cut
down to provide man with shelter. Man benefits, and the forest can benefit too,
as we have said, by application of modern forest management methods. This
has been true since the earliest days of our Nation. In colonial days and in the
(lays of western expansion, the wildernessor part of ithad to be cleared. And
because it was, we have our farm lands and our cities and towns. But even in
the clearing of land for populated places great numbers of trees were preserved.
We preserved them for shade and for beauty in parks and even on streets in
the largest of our cities. As boys and men, many members of our brotherhood of
carpenters knew the wooded areas of Fairmouat Park in Philadelphia, of Central
Park in New York and the great forests of the more open spaces of the west and
south. We want all this preserved; but we want to see full utilization of the
national forests for wood supply purposes. Timber management is necessary for
building construction; it is necessary for better forest care.

American literature and history record the disasters that have occurred in
our forests in the days before man was able to control, to a certain extent,
natural calamities. Mark Twain, in his book of century ago, "Roughing It",
tells of a tremendous fire that swept a vast area along Lake Tahoe when, as
a youth, he camped in that then uninhabited forest land. Fire can do strange
things to a forest. There is a 20,000-acre area in the New Jersey pine bar-
rens where trees grow no higher than five feet. The cause is a mystery, but
recurrent fires are believed to be the most likely reason for the stunted pine
species there. No one will argue with Mother Nature. But sometimes man, through
applied science, can improve on Nature. Sixty years ago, in the South the for-
ests were believed to be on the verge of exhaustion, an omninous prospect for
housing as well as the environment. The practice of forestry by the lumber
industry was initiated in the development of the South's second forest. It
proved to be more prolific than time first. The South, as a region, now is grow-
ing its third forest. The volume of standing timber in time South increased by
one-third in the last 20 years even though increasing demands for wood were
being met. Far from being depleted, this natural resource has been expanded.
The same cannot be said for the suggested substitutes for wood in building
construction.

As a final point, I want to emphasize that substitution of other building
materials for wood or a disruption of forest industries for any other reason
would have a crippling effect on the livelihood of many people beyond just
the carpenters. More than 1.5 million people work in time forest products in-
dustry. There probably are about six million people in their immediate families.
Many entire communities, particularly in the West, with many sawmills and
plywood plants, are dependent on purchases of Federal timber for full scale
operations. Withdrawal of timberlands would undermine many a local econ-
omy. The forest products industries of Western Washington, for instance,
cannot deliver their full potential support to the local economy which badly
need's it because of Boeing layoffs, due to past w-ithdrawals of public corn-
rnermcal timberlands. Nevertheless, the Sierra Club is engaged in an active cam-
paign to take more lands out of Timber Management in Northwestern Wash
ington.

To summarize, I would urge that you consider these four points in your
deliberations about plans for future utilization of our National Forest Lands:

1- There is an urgent need for new housing in this country and Congress it-
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self has set a goal of 26 million new and rehabilitated units by the year
1978.

2- To meet this goal, which is both economically and socially desirable, we
will need an increased supply of wood.

3-Possible substitutes for wood in building construction are unavailable,
largely unsuitable, are depletable, cost more than wood and are damaging to
the environment through extraction from the earth and conversion to building
materials.

4- WithdraWal of commercial timberlands will destroy our housing goal, will
cause unemployment among forest industry workers and carpenters and will
cripple local eoonomies dependent upon the wood industry.

Thank You. It has been a pleasure to discus our Brotherhood's viewpoint
with you.

(Subsequent to the hearing, the following data was submitted by
the Forest Service.)

AREA OF COMMERCIAL FOREST LAND IN THE UNITED STATES BY OWNERSHIP

(In thousand acres)

1968 1963 1953

Federal:
National Forest 96, 870.6 96,969.0 96, 258.2

Bureau of Land Management 4,913.4 5.240. 8 5,598.7
Indian 6,222.0 6,344.5 7,450.3
Miscellaneous 4,740.5 4,590.0 4,900.4

Total Federal 112,746.5 113.144. 3 114,207.6

State 21,320.2 20,875.9 20,217.1

County and municipal 7,899.6 7,775.3 8,070.1

Forest industry 65,370.0 63,176.5 60,855.8

Farmer 140,904.2 144, 607.1 168,977.0

Miscellaneous private 161,972.0 158,721.0 129,974.8

All ownerships 510,212.5 508,300.1 502,302.4
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APPENDIX

(Under authority previously granted, the following statements and
communications were ordered printed:)

EFFECT OF FOREST-MANAGEMENT PRACTICES ON NUTRIENT LOSSES

(Forest Service, U.S. Department of Agriculture, 1971)

Questions have been raised about how the cutting of timber affects the nutrient
balance of the forest ecosystem.

Does the removal of trees rob the land of nutrients? Does logging create
conditions that lead to loss of the nutrients that are needed to aSsure future
crops of trees? Will continued timber cutting create sterile wastelands?

Results of studies conducted over the past decade indicate there is no drastic
or irreversible depletion of essential nutrient ions. We do feel, however, tli.at
further research is most necessary to bring about a better understanding of
mechanisms involved in nutrient cycling and to refine estimates of nutrient
inputs to and outputs from the forest ecosystem.

NUTRIENT CYCLING IN A FOREST ECOSYSTEM

Much of the biological life in a forest depends on the nutrients in the forest
ecosystem. Nutrients entering the system, leaving the system, or fixed in stor-
age all play key roles in the lives of the plant and animal habitats.

The nutrients available in a forest ecosystem come from two main sources:
(1) the atmosphere, and (2) the soil and the underlying rock (fig. 1).
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Atmospheric inputs of dissolved nutrients and contaminants and particulate
matter are brought in. mainly with precipitation. In many areas, aerosols may be
carried in and deposited without the benefit of precipitation, depending on
proximity to nearby cities, industries, and agricultural lands. Prevailing winds
and storm fronts originating over oceans carry nutrients such as sodium, chlo-
ride, and sulfate, most of which are deposited on coastal areas. As these winds
move across continental land surfaces, a variety of other nutrients are added
to the system along with particulates and aerosols. Thus, snow and rain originat-
ing in the system are by no means pure H20: they contain a wide range of chemi-
cal compounds, from volatile elements and heavy metals to complex organic
compounds (Gainbell et al.).

The amount of nutrients added to forest ecosystems from a single storm is
comparatively small, yet cumulative yearly totals for some nutrients are appreci-
able and may be sufficient to offset natural losses from the system, or perhaps
even show net gains (Likens et al. 1970). Such inputs of individual nutrients can
be either beneficial or deleterious to the site.

The soil and the underlying rocks are the greatest reservoirs of nutrients in
the ecosystem. Decomposition and weathering of these soils and rocks continu-
ally release nutrients to the ecosystemeither to be taken up by plants, absored
in ionic exchange complexes in both mineral and organic soil fractions, or leached
out of the system.

Plants take available nutrients from the soil and concentrate them in plant
tissue. In higher plants, such as trees, sizable amounts of nutrients accumulate
in stems, branches, and roots.

Falling litter, dead plants, and residues from timber harvesting return organic
matter to the forest floor. This organic matter then undergoes gradual biological
action that ultimately releases nutrient ions back to the organic and mineral
components of the soil and to the atmosphere. At this point, some of the re-
leased nutrients are quickly reabsorbed by plant roots; some are loosely held
on organic and mineral colloids; some become locked into complex soil molecules;
and highly mobile nutrients are subject to leaching from the system in drainage
water.

The amount of nutrients a soil can retain depends on inherent soil character-
istics such as texture, depth, mineralogical composition, ion-exchange capacity,
existing supply of nutrients, and amounts of organic matter.

Apart from soil effects, other outside forces interact to influence the capability
of the soil to absorb and retain nutrientsmacroand micro-climate, vegeta-
tion, topography, and natural and man-caused disruptions that influence all these
forces.

Cation and anion exchange is one of the prime factors involved in nutrient
retention in soil. Clay minerals and organic compounds have the unique ability
to accept and exchange nutrients on their surfaces. Nutrients added to these sur-
faces may be exchanged for others already held. Thus, a calcium or potassium
ion held on a colloid could be replaced by a hydrogen ion introduced, for example,
in rain water or by plant roots. Anions, which are weakly held by soil particles,
are therefore relatively free to move through the soil in solution.

However, increased movement or removal of anions must be accompanied by
an equal transfer of cations. As an example, sulfates and nitrates transferred
from industrial areas through the atmosphere to forested areas can cause in-
creased removal of other nutrients. This exchange feature, along with leaching,
implies that the soil has limitations for storing nutrients. Thus nutrients added
beyond the capacity of adsorption are subject to rapid removal. This situation
could arise when forests are overfertilized or when the vegetation that could
utilize available nutrients is removed or is prevented from regrowing.

NUTRIENT CONTENT OF SOILS AND TREES

If the supply of nutrients in the soil is small, the nutrient loss from tree re-
moval and subsequent leaching is of greater relative importance than if the sup-
ply is large. In general, however, the soil mantle contains a generous supply of
nutrients (table 1).

It is necessary here to differentiate between total nutrient reserves in the soil
and the exchangeable reserves. Soil analysis for a 35-year-old Douglas-fir planta-
tion (table 1) determined totai nitrogen and phosphorus, but only exchangeable
potassium and calcium (the amount that is immediately available to plants).

The potassium relationship is particularly important because the exchangeable
amount generally ranges only between 1 and 2 percent of the total soil reserve of
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potassium. Thus the total reserve in this case would run between 10,000 and 21,000
pounds per acre. When the exchangeable amount is used by vegetation or is
leached downward, it is replaced quicklywithin the next dormant season or
soonerto the original level. This equilibrium level is regulated by the cation
exchange capacity of the soil.

Some indication of the nutrient budget may be obtained from table 2, which
lists output in stream water (but not to the atmosphere nor to storage by vege-
tation) and input from the atmosphere (but not by returns from vegetation nor
by soil-mantle weathering). The net losses from an undisturbed forest area,
shown in the table, would almost certainly be offset by weathering of the soil

mantle. Inasmuch as the soil capital has been increasing over the eons under
forest cover, there must have been net gains in nutrient reserves rather than
net losses.

Trees contain rather small amounts of nutrients in comparison to the amounts
in the soil. In comparison to mineral elements, nitrogen in trees is a somewhat
larger proportion of the total supply. About 10 percent of the present soil
nitrogen level was accumulated in the vegetation of Douglas-fir in 35 years.

The critical nature of nitrogen supply is illustrated by the evidence that trees
often respond to nitrogen fertilization. In the United States, deficiencies of nitro-
gen, phosphorus, potassium, and magnesium have been reported for forest trees.
Undoubtedly, the deficiency was in the available form of these elements, the
levels of which were controlled by cation-exchange capacity of the particular
soil on which the deficiency occurred. Most likely, deficiencies in other elements
will also be revealed with further research.

RELEASE OF NUTRIENTS

Nutrients are constantly being released from the forest ecosystem. Stream-
flow carries a very small percentage of the nutrient capital and a still smaller
amount is released into the atmosphere. In addition, vegetation incorporates
nutrients in plant tissues, some of w-hicli die each year and return a portion
of their nutrient to the soil reserve. When trees or other crops are harvested,
the nutrients in these plant tissues are removed from the ecosystem.

Few or no data are available about the release of nutrients into the atmosphere
or their removal into plant tissues. However, a fund of information about nutrient
release in streamfiow is beginning to accumulate. Nutrient-outflow data from
forested watersheds are being collected in about 35 studies in all parts of the
United States. Most of them are very recent. Here are nine examples of data
from experimental areas in the United Statesthree in the East and six in the
West.
Hubbard Brook Ea,perimental Forest, New Hampshire

Perhaps the best known study of nutrient cycling is one made on the Hubbard
Brook Experimental Forest in the White Mountain National Forest. This was
a cooperative study of the USDA Forest Service, U.S. Geological Survey, Dart-
mouth College, Yale tlniversity, and Cornell University.

This study represents the extreme of nutrent loss.
All trees and other woody vegetation on a 3P-acre watershed (No. 2) were

felled and loft in place in the winter of 1965-66. The area was subsequently
treated with herbicides for three successive summers, beginning in 1966. During
these three growing seasons, the watershed was devoid of live woody and her-
baceous vegetation.

The nutrient budget of the treated watershed was compared with the budget of
a nearby undisturbed forested watershed. During water year June 1967 through
May 1968, losses of the six ions (table 2) ranged from 2 to 53 times greater on
the deforested watershed than on the andisturbed area. Nitrate-nitrogen losses
were especially high. In the fall, concentrations of nitrate-nitrogen in stream
water were as high as 18 ppm. and they did not fall below 6.8 ppm. in the spring
and summer.

Several processes appear to be responsible for the large release of nutrients
from the treated watershed. The deforestation treatment removed vegetation that
normally would have utilized the flush of nutrients released in the initial spring
runoff after cutting. The abundance of soil water (transpiration was eliminated),
high soil temperature, and complete exposure of the humus layers to sunlight cre-
ated optimum conditions for rapid decomposition of the organic material (both
forest floor humus and vastly greater than normal quantities of tree remains).
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Greatly increased streamfiow from the disturbed watershed, resulting from
the drastic treatment, was another factor in carrying away more nutrients.
During the year, 88 percent of the precipitation became streamfiow in comparison
with only 64 percent on the control watershed.

Repeated herbicide applications further eliminated vegetative regrowthpre-
venting the uptake of nutrients released from the decomposing organic material.

These pocizol soils are on steep slopes and characteristically are shallow (aver-
age depth 5 feet) and highly porous sandy barns, with low mineral cation
exchange capacity. Because the capacity of these soils to retain most nutrients
rests virtually in the surface organic layers, partial destruction of these layers
should radically alter the soils' ability to retain nutrients.
lVliitc MountaLi National Forest, New Hampshire

In the fall of 1970, nitrate-nitrogen levels were determined on four pairs of
watersheds commercially logged on the White Mountain National Forest. Water
samples were taken on four cutover watersheds and four adjacent uncut water-
sheds (table 3). Drainage from the Conner Brook cutover area ran as high as
2.9 ppm. of nitrate-nitrogen, while the uncut area ran only 0.3 ppm.

Also in the fall of 1970, nitrate-nitrogen levels on the deforested Hubbard
Brook Watershed were 2.8 ppm., about the same as on the clearcut area on
Conner Brook. This shows that revegetation has moderated nitrogen loss on
the Hubbard Brook Watershed after two full growing seasons since the last
herbicide treatment in 1968down from a peak of 18 ppm. to 2.8 ppm. of
nitrate-nitrogen.
Fernow Experimental Forest, West Virginia

In August 1969, a small watershed (No. 3) on the Feruow Experimental
Forest on the Monongahela National Forest in West Virginia was clearcut ex-
cept for a 66-foot-wide strip along each side of the stream. The forest type here
is mostly oak-hickory and yellow-poplar. Soils on this and other Fernow water-
sheds are not highly podzolized.

After cutting, the area was allowed to regenerate naturally. Regrowth of
woody sprouts, seedlings, and herbaceous plants was rapid. Nutrient losses in
streamfiow from Watershed 3 were monitored during the next year, beginning
in May 1970, and also on nearby undisturbed Watershed No. 4. Losses of nitrate-
nitrogen from the disturbed area greatly exceeded those from the undisturbed
watershed (table 4). Organic nitrogen was approximately the same on Fernow
Watersheds 3 and 4. Nitrate-nitrogen losses on Fernow Watershed 3 were 32.2
pounds per acre during the first year after cuttingcompared to 131.6 pounds
per acre on Hubbard Brook Watershed 2, 2 years after cutting and in the middle
of the period of vegetation eradication.

Concentrations of nitrate-nitrogen on Fernow Watershed 3 averaged about 0.33
ppm. during the fall season of the first water year, compared to 2.9 ppm. on the
Conner Brook Watershed in New Hampshire. Both sets of data were taken
during the fall season, when vegetation was dormant.

From these data it is apparent that losses of nitrates from clearcut forest
lands in the Central Appalachians are not as great as in northern New England.

mmonium losses are higher at Fernow than at Hubbard Brook, but these losses
are small compared to nitrate losses on either forest. Organic nitrogen losses
from Hubbard Brook are not available to compare with those from the Fernow.
However, it is expected that the organic nitrogen losses (through movement of
suspended particulate material) at Hubbard Brook would be of the same magni-
tude as those at Fernow.
Coweeta Hydrologic Laboratory, North Carolina

Nutrient losses of calcium, magnesium, potassium, and sodium were deter-
mined in a water year during parts of 1969 and 1970 on four watersheds at the
Coweeta Hydrologic Laboratory in western North Carolina (table 5). Informa-
tion on nitrogen losses is not available.

The four watersheds had: (1) mature hardwood cover; (2) a 7-year-old
hardwood coppice after clearcutting without removal; (3) a 13-year-old white
pine plantation; and (4) weeds. All watersheds, except for the mature hard-
woods, had been cut to establish treatments. The weedy watershed had been
planted to grass and fertilized and finally was treated with herbicides to kill the
grass in 1968then was allowed to grow up to weeds and other natural regrowth.

Nutrient losses from the undisturbed watersheds at Coweeta were generally
similar to those from the undisturbed watershed at Hubbard Brooksexcept for
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calcium. Losses of calcium at Hubbard Brook were nearly twice as high as at
Coweeta Most losses of nutrients at Coweeta did not differ greatly by watershed
treatment, except for the weeds. And here the difference may be due to one or
more fertilizer treatments (1959 and 1965) applied to the area.
H. J. Andrews Eccperimental Forest, Oregon

Nutrients in streamfiow have been measured since 1962 at the H. J. Andrews
Experimental Forest on the western slopes of the Oregon Cascade Range. Three
watersheds covered with Douglas-fir forests were delineated in 1952 to study
the effects of roadbuilding and several methods of logging on water quality and
quantity. Fredriksen (in press) has reported on the dissolved chemical loss
in streamfiow after logging and broadcast-burning of the resulting slash (table
6). His conclusions were: After timber harvesting, loss of nutrients increased
to 1.6 to 3.0 times the loss from the undisturbed watershed. A surge of nutrients
that followed broadcast burning of slash contained concentrations of ammonia
and manganese that exceeded Federal water quality standards for a period of
12 days. Manganese was never detected in measurable quantities at any other
time. Annual nitrogen loss after burning averaged 4.6 pounds per acre; 53 percent
of this was organic nitrogen contained in sediment. Inorganic nitrogen, dis-
solved in the stream, made up the remaining part. Annual loss of nitrogen
from the undisturbed forest was very small-0.16 pounds per acre.

Three years after logging, which extended over several years, ammonium-
nitrogen and potassium loss had returned about to levels found in the undisturbed
control watershed (table 6). Nitrate-nitrogen loss increased substantially the
third year after logging (second year after slash was burned). The maximum
nitrate-nitrogen concentration was 0.60 ppm. Three years after logging, calcium
and magnesium had declined from the high point reached the second year
after logging.
Aisea River Watersheds, Oregon

The nutrient outflow aspects of this cooperative study were made by the
Federal Water Pollution Control Administration (Marston 1967). Three water-
sheds were involved.

Deer Cveek is the largest of the three, 750 acres, 30 percent of which was
patch-cut. Strips of vegetation were left along the streams.

The smallest is Needle Branch, 175 acres; and it was entirely clearcut, using
what appears to be unnecessarily drastic methods. Logs were yarded through
the stream channel, and large amounts of debris remained in the stream during
the first summer

Flynn Creek, a 500-acre watershed, was designated as an undisturbed control.
Table 7 shows nutrient outflows during the "before" and "after" periods.

From examination of the Flynn Creek data, it appears that precipitation was
significantly lower after logging than during the previous year. Curiously, phos-
phate outflows increased from all watersheds. Except for phosphates, Deer
Creek, the patch-cut watershed, showed no gains in nutrient outflow. Con-
sidering the lesser precipitation during the "after" period, outflows of all
nutrients from Needle Branch appear to have increased somewhat after harvest-
ing. The increases are not large, nor are they important in terms of nutrient
loss. Almost certainly the increases are temporary and outflows vill fall back
to normal when regrowth of vegetation occurs and streamfiows regain their
normal pattern.
Cedar River Watershed, Washington

In western Washington, Cole and Gessel (1963) studied nutrient movement
through a forest soil influenced by tree removal (table 8). They concluded:
"The forest soil considered in this study is not subject to leaching losses in spite
of its high porosity and low exchange capacity. Only small amounts of nitrogen,
phosphorus, potassium, and calcium were removed beyond the effective rooting
depth during the 10-month period (after treatment). . . Removing the forest
vegetation increased the forest floor decomposition as assessed by the elemental
release. However, little of this additional release was lost from the soil profile.

Presumably most of it moved to lower soil levels.
Blackfoot-Ciearwater Drainage, Montana

Water quality and seasonal fluctuation of water quality have recently been
surveyed at 30 sites in the Blackfoot-Clearwater drainage of Montana (Weisel
and Newell 1970). The authors noted that, In comparison with other waters in
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the United States, these streams are relatively unaltered by man's activities
and are of remarkable purity. The highest nitrate-nitrogen level recorded was
0.16 ppm.
Flathead National Forest, Montana

The quality of surface runoff water from logged and unlogged units was
measured by DeByle (1971), in the Miller Creek Block on the Flathead National
Forest, Montana. On the logged units, slash was lopped in place and broadcast-
burned. Despite the drastic burning treatment, annual nutrient losses in surface
runoff in pounds per acre were not large:

The greatest loss by weight of any one element was 3.4 pounds/acre of potas-
sium from the unlogged plot.
Truckee River, Nevada

Skau, Meeuwig, and Humphrey (1971 reported preliminary data on water
quality of the Truckee River, Nevada, which flows from Lake Tahoe to Pyramid
Lake. From Tahoe to Reno the levels of organic nitrogen, nitrate, and phosphate
were generally less than 0.20 ppm. This section of the river runs through
forested land. From Reno to Pyramid these same water-quality parameters
ranged between 0.19 and 0.30 ppm. during low flow and 0.0 to 0.40 ppm. during
high flow. Primary sources of nutrient input were municipal and agricultural
discharge. Investigation of tributary streams in forested areas indicated, in early
stages of the study, that differences between streams in organic nitrogen, nitrate,
and phosphate are small. In all cases, levels of streamflow nutrients were in-
significant.

NUTRIENT RELEASES FROM FOREST MANAGEMENT

Although nutrients are constantly being released from undisturbed forest eco-
systems, it is evident that when trees are cut, when slash is burned, or when
vegetation is closely controlled with herbicides, the rate of release is increased.
If the increased release may be considered a loss, then losses appear to be related
mainly to soil properties, climatic factors, the nature and severity of treatment,
and the time lapse between treatment and reestablishment of vegetation.

Highly podzolized soils found in the Northeast appear to be more susceptible
to nutrient losses after timber cutting than are soils farther south and west.
In podzol soils, organic matter builds up on the surface of the soil, and very
little is incorporated into the lower mineral layers. Thus in nutrient retention in
podzol soils, the surface layer is the most important layer. Because the surface
layer is particularly subject to destruction and decomposition during and after
cutting, nutrients can be released more readily from such soils.

Soils subject to erosiosi are also more susceptible to nutrient losses than are
more stable soils. Sediments from eroded areas carry away nutrients as well as
the reservoir for future accumulations of nutrients. Erosion from unstable areas
resulting from mismanaging land over the centuries has been the primary cause
of historically barren areas such as the Dalniatian coast and parts of the Middle
East. In those areas, when the forests were cut, no provision was made for
regrowth. Instead, these lands are traditionally grazed by domestic animals--
with the resulting site destruction. Where soils are unstable, timber harvest
should be limited to partial cuttings; in extreme cases, no cutting should be
done.

The Hubbard Brook study gives some insight into the large nutrient loss that
can occur when no vegetation is allowed to grow for several years on a fragile
podzol soil. Here too, a pattern of ample rainfall and increased streamfiow dur-
ing the summer, when high soil temperatures, raised even higher by removal
of the tree canopy, encourage maximum biological activity, also tends to en-
courage mineral nutrient loss. Further, precipitation is anion-enriched from in-

Unlogged,
unburned

Logged and
barned

Potassium 3. 40 2. 70
Calcium . 60 1. 60
Magnesium .60 .40

Sodium 3. 10 1. 70
Phosphorus . 04 . 02
Total dissolved solids 24.00 21.00
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dustrial air pollution. Because anions are not readily held on exchange sites in
the soil, leaching may be accelerated.

Studies in the Pacific Northwest, on the other hand, indicate that nutrient
losses from forest ecosystems are relatively low where vegetative growth recovers
rapidly after disturbance and where generally deep soils provide high absorption
capacity for nutrients. Here, low summer rainfall limits nitrification and leach-
ing. Thus the period of maximum soil biological activity occurs during the spring
growing season when nutrient uptake by vegetation is at a maximum. In the ab-
sence of major industrial pollution in the Pacific Northwest, precipitation has
a low concentration of anions, and pH is near neutral.

Two pertinent questions arise: Are nutrient losss from forest-management
practices damaging to the forest ecosystem? Are they irreversible?

Nutrient outflows in streamflow are certainly important not only in terms of
soil depletion, but also because they enrich downstream waters. If the outflows
are high, the watershed from which they came will be less productive, and down-
stream water bodies may be contaminated. However, none of the evidence avail-
able in the literature shows high outflows except that from the Hubbard Brook
studyand this was a drastic experiment, not a forest-management practice. In
all other studies monitored in the East, the losses of nitrogen have not exceeded
43 pounds per acre. This rate of loss is not sustained long after cutting; as re-
growth of trees and other vegetation takes place, the nitrogen losses drop to rates
comparable to undisturbed forests-3 to 9 pounds per acre per year. Time of re-
covery appears to be 3 to 7 years. At Hubiard Brook, nitrate losses dropped from
18 ppm. to 2.8 ppm. 2 years after the vegetation was allowed to regrow. All
other elements were lost in smaller amounts than nitrogen.

In the West, nutrient losses after cutting have been even less than in the East.
In all cases, the amount of nutrients contained in the soil is very high compared
to amounts lost in any type of cutting.

Other evidence of the lack of damage to the forest ecosystem is available from
European and Japanese experience. The Japanese point out areas where even
aged management has been practiced for 300 to 400 years. Excellent forest crops
are still being grown, with no evidence of diminution of production. Clearcutting
has given similar results in Germany over a period of several centuries.

There have been instances of soil deterioration in Germany and reduced yield
in the second generation of pine in Australia. These instances resulted from the
moving of spruce from its native habitat to unsuitable sites in Germany, and the
introduction of exotic pines onto poor eucalyptus sites in Australia.

Annual removal of agricultural crops provides other insights on the effect of
forest management. In agriculture, most or all of the plant tissue is removed
from its ecosystem each year. Until the advent of scientific agriculture, there
were many instances of soil degradation. But agronomists now contend that they
improve the soil by fertilization, crop rotation, and other soil-conservation
measures.

In other early cases, particularly in Europe, farmers returned manure to the
soil and practiced primitive forms of erosion control with good results. Such
farmlands remained in high production century after century, even with heavy
cropping. Forest lands, which are admittedly often less fertile than agricultural
lands, are cropped only when the trees reach rotation age. Each year, during that
time, the forest returns organic matter, in the form of leaves and dead woody
material, to the soil. Not only does this litter return nutrients to the soil; it also
increases the capacity of the soil to store nutrients.

The return of organic matter to the ecosystem is part of the answer to the
question of reversibility of nutrient losses. There are thousands of instances
in the East of farmland abandonment after repeated cropping had depleted the
soil of nutrients and organic content. Abandoned lands quickly were revegetated
by trees. In many cases, the new forests were desirable pine forestswhile
pine in New England, loblolly and other southern pines in the Southeast. Soils
were regenerated with heavy annual additions of organic matter. In some in-
stances, farms were once again returned to agricultural cropping after the
removal of the forest crop. Without question, the forest improves the fertility
of the soil, as it has done for eons.

If fertilization or crop rotation is successful in maintaining or improving
croplands, it is reasonable to suggest that forest lands may be so managed if
necessary. Forest fertilization is now being practiced in parts of the United
States and much research is under way. The use of soil-ameliorating trees such
as alder and locust is also being investigated.
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CONCLUSIONS

On the basis of currently available information, we find no drastic or ir-
reversible depletion of forest soil nutrient reserve caused by timber removal.
Nutrient outflows are small compared to the total nutrient reserve in the soil.

The one exception was at Hubbard Brook, an extreme experiment designed
only to find the maximum possible streamfiow from a watershed; it was not a
normal cutting operation in which timber products were removed and regrowth
was encouraged. All other research data to date show much smaller outflows
than Hubbard Brook, and recovery to normal rates in 3 to 7 years.

Centuries of experience in Japan and Germany show no site degradation from
repeated even-aged cropping of forests, where proper management was used.
Agricutlural experienec also indicates the ability of managed soils to maintain
crop productivity and to be improved if depleted of nutrients and organic
matter.

Although not all timber types and soil conditions have been studied, about 15
Forest Service experimental watershed studies and perhaps 20 other studies of
nutrient outflow are rapidly accumulating data for evaluation by multidis-
ciplinary research teams. Only very longterm research will show the complete
nutrient regime in managed forest lands.
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TABLE 1.-ORGANIC MATTER AND NUTRIENTS IN SOME TIMBER STANDS AND SOILS

un pounds per acrel

1 Adapted from Cole et al. 1967.
Exchangeable K only (which is only Ito 2 percent of total K).

3 Exchangeable Ca only (which is 20 to 40 percent of total Ca).
4 Adapted from Switzer et al. 1968; Metz and Wells 1965.
S Marbat 1935.
6 Adapted from Ralstoa and Prince 1963.

TABLE 2.-CHEMICAL BUDGETS FOR TWO WATERSHEDS ON THE HUBBARD BROOK EXPERIMENTAL FOREST IN
NEW. HAMPSHIRE',2

lb pounds per acrej

Undisturbed 3 (precipitation 59 inches,
Ion runnif 37.5 inches)

Organic
matter N P K Ca Mg

Douglas fir (35 years of age):
Trees':

Stem 126,000 113 17 86 105
Branches 28,000 147 37 90 161
Roots 30, 000 29 5 22 33

Soil':
Forestfloor 20,000 158 23 6 123
Miaeral 0-24 inches 100, 000 2,528 3,490 211 '705

Loblolly piee (20 years of age):
Trees 6:

Stem 54,000 76 12 51 37 13
Branches 2,000 80 12 36 31 0
Stump and roots 125

Soil': 0-60 inches 6,000 3,000 42, 000 17, 000 10, 000
Eastern hardwood (100-square-foot

basal area):
Trees 6:

Stem 125,000 135 8 120 150
Brunches 25,000 125 14 65 55

Soil ':0-36 inches 3,285 4,120 125, 000 12, 600 38, 600

Input 5 Output Net Input' Output Net

Ca 2. 7 11. 0 -8.3 2.4 83.8 -81.4
Mg - 7 3. 1 -2. 4 . 6 16.7 -16. 1
K .7 2.2 -1.5 .6 32.9 -32.3
Na 1.6 7.9 -6.3 1.5 17.1 -15.6
NH4-N 2.3 .2 +2.1 2.2 .4 +1.8
NO5-N 4. 7 2. 5 +2. 2 4.4 131.6 -127. 2

Pierce èt ul. 1970.
'Total nutrients carried away by streams in 1967 water year June 1, 1967, to May 31, 1968.

Watershed 6.
4 Watershed 2; trees felled and herbicides applied for 3 years.

From precipitation.

Disturbed 4 (precipitation 55 inches,
runoff 48.5 inches)
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TABLE 3.-NITRATE-NITROGEN CONCENTRATIONS IN STREAM WATER DRAINING LANDS RECENTLY CUTOVER IN
THE WHITE MOUNTAINS OF NEW HAMPSHIRE'

I From file report of Apr. 14, 1971, Northeastern forest experiment station, Durham, N. H.
2 All trees were felled and remaining vegetation was treated with herbicides for 3 years and allowed to regrow since 1969.

TABLE 4.-NUTRIENT LOSSES FROM 2 WATERSHEDS ON THE FERNOW EXPERIMENTAL FOREST, WEST VIRGI NIA

tIn pounds per acrel

I From file report of Apr. 9, 1971, Northeastern Forest Experiment Station, Parsons, W. Va., 12 pages.
'Annual nutrient outflow (May 1970 to April 1971) in pounds per acre.
3 Watershed 4.
4Watershed 3. Clear Cutting completed in August 1970.

TABLE 5.-ANNUAL BUDGETS FOR FOUR CATIONS ON 4 COWEETA CATCHMENTS, JUNE-MAY 1969-70'

tin pounds per acrel

'Source: Johnson and Swank 1971.
2 Data represent conditions 7 years after all woody vegetation had been cut and left on the ground.

Vegetation type

Ca++ Mg++ K+ Na+

In- Out-
put put Net

In-, Out-
put put Net

In- Out-
put put Net

In- Out-
put put Net

Mature hardwood 6.08 6.34 -0.26 1.19 2.72 -1.53 3.35 4.11 -0.76 3.96 8.68 -.4.72
Coppice 2 6.29 4.64 +1.65 1.15 2.39 -1.24 3.18 3.66 -.48 3.80 6.16 -2.36
White pine, 13-year-old

stand 6.24 3.64 +2.60 1.26 1.49 -1.23 3.49 2.74 +.75 3.83 5.20 -1.37
Weeds 6. 17 9. 23 -3. 06 1.22 5. 53 -4.31 3.20 4. 58 -1.38 3.60 9. 76 -6. 16

Area Time of cutting

Percent of
forest cut

or removed
(percent)

Concen-
tration of

NO,=N
sampled in

fall 1970
(Ppm.)

Stony Brook:
Cut
Control

Summer 1969
do

80
0

2.38
.18

Greeley Brook:
Cut
Control

Summer-fall 1967
do

95
0

2. 15
.22

Mount Blue:
Cut
Control

Summer 1969
do 0

.95

.36
Conner Brook:

Cut
Control

Summer-fall 1969
do 0

2.88
.27

Hubbard Brook:
Watershed 2
Watershed 6 (control)

Fall 1965
do

a 100
0

2.76
.25

Ion Undisturbed' Disturbed 4

P 1.8 1.2
Ca 16.4 25.8
Mg 8.9 15.4
K 12.4 21.6
Na 14.6 24.1
NH*-N 6.7 10.4
NO5-N 2.7 32.2
Organic N 24.2 26. 1
Total N 33.6 68. 7



TABLE 6.-TOTAL ANNUAL DISSOLVED CHEMICAL LOSS IN STREAMS DRAINING CLEARCUT AND CONTROL
WATERSHEDS'

lIn pounds per acrel

Water item

1 From: Marston 1967.

TABLE 8.-RELEASE OF NITROGEN, PHOSPHORUS, POTASSIUM, AND CALCIUM FROM THE FOREST FLOOR AND
BENEATH THE ROOTING ZONE DURING THE FIRST 10 MONTHS FOLLOWING TREATMENTS'

Treatment

Logging only, 1966

1067

After slash burning

1967 1968

NH,=N 1.34 0.025 0.010 0.000
NOsN 0.23 0.07 0.62 .025 2.15 .007
Na 30.8 18. 6 31.7 16.8
K 4.8 3.0 5.4 2.8 3.1 1.6
Ca 54. 3 23,6 72.7 23.5 54. 7 214
Mg 14.0 5.0 23.4 6.7 14.3 4.3
PO4=P .27 .19 .49 .13
HCO,'C 51.3 25. 0 64. 0 31. 0 35. 5 20. 7

1 Source: Fredriksen (in press).

TABLE 7.-EXPLORATORY CALCULATION OF WATER YEAR LOADS OF CHEMICAL CONSTITUENTS "BEFORE" ROAD
BUILDING AND TREE HARVESTING, OCTOBER 1964 THROUGH SEPTEMBER 1965, AND "AFTER," OCTOBER 1965
THROUGH SEPTEMBER 1966, ALSEA RIVER WATERSHED, OREGON'

lIn pounds per acrel

After roadbuilding and logging

Before roadbuilding and logging Needle
Flynn Deer Branch,

Flynn Deer Needle Creek, Creek, 100 percent
Creek Creek Branch control patch-cut clearcut

Sodium 100.16 109.55 90.77 75.12 81.38 78.25
Potassium 17.53 20.03 13. 15 13.77 12.21 15.34
Total phosphate 1.19 1.94 .91 1.22 5.95 2.60
Other phosphate .41 .97 .53 .47 .75 .63
Nitrate-nitrogen 5.38 5. 18 .52 4. 15 3.66 . 61

Depth Nitrogen Phosphorus Potassium Calcium
(inches) (Lbs./a) (Lbs/a) (Lbs./a) (Lbs./a)

Control 1 3.48 0.75 6.64 10.42
36 .48 .03 .81 3.63

Clearcut 1 9. 57 2. 06 14.38 18.60
36 .87 .10 .95 7.81

I Forest floor 1-inch depth; rooting zone 36-inch depth, beneath a 35-year-old plantation of Douglas-fir in western
Washington.

Source: Cole and Gessel 1963.

THOMPSON FALLS, MONT.,
April 16, 1971.

Hon. LEE METCALF,
U.S. Senate,
Waelcington, D.C.

Dai&a SENATOR METCALF: I have been following the Church hearings for some
time now and cannot help but express myself on some facets of this event. Recent
reports that I have received indicate that the hearings are apparently one-sided;
that those who are opposed to the Forest Service have been given unrestricted
opportunity to speak and that the Chief of the Forest Service has been barred
from testifying, or at least not invited to do so. If these things are true then this
raises a very wide credibility gap as to the intentions of those conducting the
hearings. It smacks of the old-time western justice in which the judge said "we
will first give the guilty culprit a fair trial and then hang him".

Chemical Clearcut Control Clearcut Control Clearcut Control



1068

The practice of clear-cutting timber is one that has long disturbed me. I have
strongly opposed the general application of this practice for the past 20 years
when discussing the matter in Forest Service circles and have lost some battles
but have won some others. Actually, in my opinion, this is a sound and proper
silvicultural practice when used in the proper places. The trouble is it has been
over-done. One reason for this is economic and the other is lack of astuteness.

The economic reason is the lack of sufficient money to do the job as it should
be done. The Forest Service did not get into the timber selling business in a big
way until about 1950, in this area. So timber sales appropriations were very small.
Then, after the war, the demand for timber, and consequent sales, soared. But the
appropriations did not. Now, the so-called selective marking method of designating
timber to be cut is expensive as each individual tree must be examined and either
marked or not marked. This takes time, men and dollars. Clear-cutting, on the
other hand, is cheap. All that is needed is for someone to take pressure-type cans
and paint mark a boundary around a block of timber and thats it. Now, if the
manager of an area is suddenly faced with the requirement of selling several
times as much timber as he is adequately financed to sell he is going to do things
he should not rightly do. That is, he will clear-cut in order to get out his quota.
Just why we were always so short of money you would know better than I but
somebody should have done some pounding a long time ago.

As to astuteness, I think that too man people in the Forest Service were not
sagacious enough to understand that eventually the public would rebel against
the uglyness of clear-cuts. For they are un-beautiful even though scientifically
correct. I believe it is the negative visual impact that is bothering people more
than any thing else. They object on pseudo-scientific grounds, but actually they
just don't like what they see. So many thousands of these scars have blemished
the face of the earth so suddenly that the shock has been traumatic Time heals
all things but an impatient public demands an instant cure.

I suggest that many of the proponents of so-called selective logging, in which the
smaller trees are left and the larger ones cut, have never seen a tree felled, have
never seen logs skidded and do not understand that just because a tree is small
that it is not young and vigorous, necessarily. A large tree, when it is dropped,
smashed everything in its path. Drop several hundred of these per acre and all the
small trees will be broken. But no loss, as the small trees that are growing under
the larger ones are old and suppressedjust as old as the big ones. They will not
respond with rapid growth even if they survive the damage from the falling trees.
They will die. So best they be cut and burned along with the logging slash, to
make way for a new crop. There would be no point in cutting just a percentage of
the mature trees in such a case as those left are no longer producing volume so
all you would be doing is storing logs on the stump to be cut at a later date at
which time the same destruction to the under-growth would occur.

Of course, not all stands are the same. What I have described above is a typical
larch.fir type growing on a northerly aspect. And that is where the big volume is
and has been coming from in this area. The southerly aspects support ponderosa
pine, usually in an uneven aged stand. Here is where I object to c'ear-cutting.
Here the stands are usually not so dense so the trees can be felled without caus-
ing so much damage to the under-growth. But here, unhappily, it is most difficult
to secure a new crop of trees due to the dry, hot slopes. Here, again, patience is
required in large doses.

It is unfortunate that so many viewing areas as seen from towns and val-
leys were despoiled by patch-cutting. Scenic viewing is the single most important
recreational use of the forests. Whether this viewing is done from a car window
or from a picture window is immaterial to the viewer. Come see the view from
Thompson Falls some time.

Sincerely,
Inwin PUPHAL.

INTIniMOUNTAIN LUMBER Co.
Missoula, Mont., April 19, 1971.

Hon. FRANK CRuncH,
TLS'. senate,
Committee on Interior and Insular Affairs,
Washington, D.C.

DEAR SENATOR CHURCH: Some of the testimony given to your Subcommittee on
Public Lands has come to my attention. In particular, I refer to a statement by
Richard Schloemer of Victor, iIontana. Mr. Schloemer was a former employee of
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the Intermountain Company in Darby, Montana and refers to the Company and
his experience with it thrOughout his statement. I am General Manager of the
Bitterroot Division of the Intermountain and, as such, was Mr. Schloemer's top
superior during his employment. After reading his statement, I feel compelled to
correct, for the record, his many false statements.

In discussing sawmill capacity, Mr. Schloemer states, "The Intermountain
Lumber Company increased its capacity from 130,000 board feet per day to
200,000". The actual fact is that the mill never averaged better than 100,000 feet
per day and in fact was closed permanently on July 1, 1970. The Intermountain
Company did purchase an existing mill in the area, The S&W Sawmill, Inc., but
the Company has been responsible for a reduction in sawmill capacity not air
increase.

Mr. Schloemer states, "When I came to the Bitterroot five years ago, the
annual cut was around 40 million board feet a year". This is completely false.
Five years ago the sustained yield annual allowable cut of the Bitterroot National
Forest was 66 million board feet per year.

Mr. Schloemer casts himself as an expert on the Bitterroot and at one point
discusses roads and road costs. I'm sure anyone wishing to check will find his
figures on the cost of the average read in the Bitterroot of $50,000 to $150,000 to
be way beyond reality. In addition, he states, "Usually, the Forest Service an-
nounces the full price [of the road] after the bid opening." This is a strange state-
inent for an expert since the price of the road is public knowledge, stated in the
sale Prospectus, 30 days before the bid opening.

Mr. Schloemer also announces that he has 'kept the logging costs for both
Intermountain and Conner." Mr. Scholemer's duties with Intermountain did in-
volve time sheets and payroll work, but this is a far cry from 'keeping logging
costs".

The charges made by Mr. Schloemer regarding failure of forest regeneration,
silvicultural methods, and collusion by both industry and the Forest Service have
no more basis in fact than the above examples. He was fired by The Inter-
mountain Company for job incompetancy and all such statements must be taken
in that light.

In summary, I would appreciate your inclusion of these corrections in the
official hearing record With your knowledge of Idaho and the Bitterroot National
Forest, I'm confident you will understand the testimony of a man who claims to
have "hiked over 90 percent of the Bitterroot".

Sincerely yours,
B. E. STERMITZ.

SALMON, IDAHO, April 20, 1.971.
Hon. FRANK CHURCH,
Subcommittee on Public Lands,
Senate Office Building, Washington, D.C.

DEAR SIa: I have just concluded a five year intensive research project on big-
horn sheep in central Idaho. The major conclusion drawn from this study, from
which a master's thesis was written, was that overgrazing of public range lands
by domestic livestock is the primary cause of the decline of bighorn sheep in
Idaho.

Upon broadening the scope of my study to see if my conclusions could be
applied to bighorns in other states, I found that as a general rule competition
with domestic livestock has been responsible for the decline of bighorn sheep
in Colorado, Wyoming, and Montana as well.

The most important ramification of this study is the fact that public range-
lands throughout all of the above named western states have been badly damaged
by excessive livestock use, causing a vast reduction in the productivity of the
rangeland, a serious deterioration of the watershed with attendant soil loss, in.
vasion of the rangelands by undesirable plant and animal species, and major
losses of rare and valuable wildlife species such as the bighorn sheep.

Considering the fact that less than two percent of the beef produced in the
United States today is produced on public rangeland, a serious question arises as
to whether production of this small amount of beef is worth the cost in terms of
damaged watersheds and lost soil resources.

There is strong evidence that the rationalization of "protecting the local eco-
nomy" is not a valid reason for keeping domestic livestock on public ranges.
Further deterioration of the ranges will continue to make cattle operations
which are dependent on those ranges more marginal. Taking livestock from
the ranges would allow recovery of the vegetation, stabilization of the water-
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sheds and return of wildlife populations. Development of the recreation poten-
tial of these lands would then bring more money to the local economy than the
cattle industry now generates and at the same time open vast areas to the recrea-
tion needs of the American public instead of allowing a small, vested interest
to derive all the benefits from this land while at the same time damaging the
basic resource.

I strongly urge that expensive patchwork treatments of the symptoms of this
land abuse, such as better distribution of livestock, spraying of sage, etc., be
discontinued and the problem attacked at the base level by removing the cause,
namely domestic livestock. Only then will we be able to instigate programs of
good land conservation, allow the American public full use of the land that is
rightfully theirs, and at the same time halt the land abuse that is wasting our
most precious resourcethe soil. I request that this letter be included in the
record of hearings on timber management conducted in Washington on April
5, 6 and 7.

Sincerely yours,
JAMES K. MOROAN.

FRANK LUMBER Co. INC.,
Mill City, Oreg.,April 9,1971.

SENATOR HENRY M. JACKSON,
Chairman, Committee on Interior and Insular Affairs,
senate Office Building,
Washington, D.C.

Dsaai SENATOR: The Oregon newspapers and TV news gave considerable
coverage to the testimony of Montana Geologist Dr. Robert Curry before your
committee in support of prohibiting the harvest of mature sawtimber by clear-
cut.

Mr. Curry's remarks paint a real dismal picture for the Pacific Northwest par-
ticularly. I doubt that his comparisons to certain European areas are actually
related.

This year we are celebrating the 30th anniversary of the Tree Farm pro-
gram in the Pacific Northwest. We are now growing more wood and have mere
acres of land in forest production than ever before. These productive acres are
building and protecting the soil, not eroding it to the sea as suggested by iir.
Curry.

Also, certain tree species grow in even-aged stands and their presence today
is a result of clearcut. As every geologist, forester or anyone studying forest
soils knows, nature has accomplished clearcutting by wildfire for thousands of
years. The Indians also used fire to open up desired areas. As a- result we have
today Lodgepole Pine and Douglas fir stands which grew in these clearcut-by-
fire areas as even-aged stands. These two species play a real significant part
in the development of the Rocky Mountain area and the Pacific Northwest.

As Foresters and Land Managers we have improved tremendously on natures
way of clearcutting. By controlling wildfire with better techniques, equipment
and forest roads, we have eliminated most of the soil erosion Mr. Curry refers to.
Our clearcutting is in controlled, small areas where new trees can be planted
the same year of the mature crop is removed, where we can control the water-
shed, stream temperature and where we can grow more wild game than ever
before.

No, Mr. Jackson, there is no "mockery of sustained yield concepts" on our
Tree Farms or within our National Forests in the Pacific Northwest as stated
by Mr. Ourry. Through the continued practice of harvesting mature Douglas
fir sawtimber by clearcutting, the controlled applications of forest fertilizers and
occasionally herbicides, we can sustain our production of durable Douglas fir
for our nation's shelter, provide more game for our sportsmen and more outdoor
recreation areas for the public.

Being a professional Forester, I am interested in all phases of this subject.
Please include this letter as testimony in your hearing record.

Sincerely,
DICK POSEKANY,

Timber Manager.
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[From the Capital Journal (Salem, Oreg.) Apr. 7, 19711

LoGGING PaarIcE BLASTED

WashingtonCongress was told Tuesday that current logging practices are
rapidly turning the Far West into a barren and rocky land such as that
surrounding the Adriatic Sea.

The warning was sounded before the western-dominated Senate Interior
Committee by Dr. Robert R. Curry, a University of Montana geologist.

Instead of the 500 to 1,000 years it took man to strip the soil from the Dalma-
tian Coast of what is now Yugoslavia and from other Adriatic shores, Curry said,
forest soils may be washed away in some parts of the West within 150 years.

"Those poor Romans and their predecessors were without logging trucks and
bulldozers, so hadn't a chance to achieve our rates," Curry said in testimony that
Sen. Frank Church, D-Idaho, later termed "very alarming."

Curry supported a proposal by Sen. Gale W. McGee, D-Wyo., to declare a
moratorium on the clear-cutting of national forest timber. Clear-cutting involves
logging of all trees in an area as opposed to the selective cutting.

The Montana geologist was highly critical of U.S. Forest Service for permitting
clear-cutting under a sustained yield concept approved by Congress in 1960. He
said that in the Coast Range of Oregon, for example, erosion rates were 100 to
1,000 times the rate of new soil formation "and make a mockery of sustained
yield concepts.

"Thus by erosion alone, we are rapidly and directly and surely turning our
western states into Dalmatias," Curry said.

The only place where "tree farms" are likely to survive in the United States,
Curry said, was in the flat deep soil areas of the southeast.

POCATELLO, IDAHO, April 12,171.
Hon. FRANK CHURCH,
Chairman, Senate Subcommittee on Public Lands,
Committee on Interior and Insular Affair.s,
Washington,D.C.

DEAR SENATOR CHURCH: Please enter this statement in the official hearing
record of the hearing on management practices on the public lands.

The recent request of the Administration for a 60 percent increase in softwood
harvests thrusts into shop relief the imperative for developing a new Forest
Policy. Increasingly, it is apparent to any Objective and careful observer of the
present Forest Service policy that the Service is primarily wood industry oriented.
This situation can no longer be accepted or permitted to continue because this
user or commodity occur at the Forest Service does not reflect the many and
varied needs of all of our citizens. For one thing, provision should be made for
effective involvement of citizen groups in decisions around the use of our National
Forests. In too many instances the present procedure for citizen participation,
as in hearings, are realistically essentially a gesture to the citizens, the real
decision being made by the industry oriented Forest Service.

The time is at hand from the ennuncation of a public resource oriented Forest
Service policy. Crisis type handling of specific threatened abuses of the public
lands thru the legislation and judicial functions of government, although fre-
(luently having a dramatic success, does not represent effective administration
of our National Forests. Obviously needed is a reordering of our recognition on
the public domain in terms of an oriented policy for our Forest Service.

Respectfully yours,
T. RUSSELL MAGER.

NATIONAL FOREST PRODUCTS ASSOCIATION,
Washingtin, D.C., April20, 1971.

Hon. FRANK CHURCH,
Chairman, Subcommittee on Public Lands,
Committee on Interior and Insular Affairs,
U.S. Senate,
Washington, D.C.

DEAR SENATOR CHURCH: Timber management practices on the Bitterroot Na-
tional Forest received considerable attention at the April 5-7 hearings of your
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Subcommittee on Public Lands. This is an area which has been studied inten-
sively by a Forest Service task force and a University of Montana Committee.
Dean Arnold Bolle, who headed the University of Montana group, discussed his
report before your Subcommittee. This report has also been printed as Senate
Document 91-115. Mr. Joel Frykman, a consulting forester from Ogden, Utah,
also submitted comments on the University Committee's report.

The National Forest Products Association believes the University Committee is
completely wrong in claiming that the Bitterroot Forest's intensive timber man-
agement technique of clearcutting followed by terracing and planting is economi-
cally irrational. This false premise invalIdates virtually all of the University
Committee's report in respect to timber management practices. The basis for these
assertions is developed in the attached statement reviewing both the Forest
Service Task Force's and the University Committee's reports. These two reports
have been jointly reviewed because of their closely related coverage.

Two other items of major significance to timber management issues on the Bit-
terroot Forest which are brought out in the attached statement are:

The Task Force report of the Forest Service demolishes the charges of
those who started the controversy on the Bitterroot by alleging that cutting,
planting and road building were causing serious adverse effects to soil and water
and were failing to obtain regeneration. The University Committee explicitly ac-
cepted these findings. There has been no serious public challenge of these findings.

The Forest Service Task Force's criticism of lack of balance in Forest Service
activities is based on a table which, if properly adjusted to put timber on a com-
parable basis with other activities, shows that timber work has been financed in
the last nine years at slightly less than all National Forest activities.

Failure to evaluate these three key items correctly has resulted in unfair and
unwarranted criticism of the management policies for this National Forest. Ac-
tion based on the University Committee study would do untold damage.

I would appreciable it if this letter and the accompanying statement could be
included in the record of the April 5-7 hearings on National Forest management.

Sincerely,
RALPH D. HODGES, Jr.

Enclosure.



REVIEW OF FOREST SERVICE AND
UNIVERSITY OF MONTANA COMMITTEE REPORTS

ON THE BITTERROOT NATIONAL FOREST

Prepared By

National Forest Products As sociation
Washington, D. C.

For

Senate Subcommittee on Public Lands

60-209 0 - 71 - pt. 3 -- 10

1073

April 20, 1971



1074

TABLE OF CONTENTS

Page

Forest Service Task Force Report 1

University of Montana Committee Report

Multiple Use

Economic Rationality

Low Grade Forestry Concepts

Alternative Returns

Timber Mining 15

Objectivity 16

Balanced Program 18

Reform Recommendations 22

Performance Standards 23

Production Goals 24

Concluding Remarks 27

Appendix -- Bitterroot Forest Obligations
in Fiscal Year 1970 29



1075

FOREST SERVICE TASK FORCE REPORT

The assignment of the Forest Service Task Force was to investigate

charges that (1) clearcutting was causing accelerated erosion; (2) the

terracing-planting procedure was ineffective and causing adverse water-

shed conditions; (3) roads were poorly planned, poorly constructed, and

causing sedimentation; and (4) cutting rates are higher than can be sus-

tained permanently. The Forest Service Task Force carefully explained

and conclusively established that the cutting, planting and road building

activities on the Bitterroot had not had the adverse effects claimed. It

demonstrated that the terracing-planting procedure is a successful regen-

eration technique for dry or exposed sites where regeneration of cutovers

by natural measures or planting without site preparation had previously

resulted in either failure or poor stocking. The Forest Service Task Force

identified where there had been unsatisfactory performance in logging or

road construction and made recommendations for controls to prevent such

occurrences.

In respect to complaints about impairment of natural beauty, the

Forest Service Task Force explored the feasibility of screening cutting

operations and road construction. It also examined the possibilities for

substituting partial cutting for clearcutting and obtaining regeneration

without use of terracing as site preparation. The group made a series

of recommendations for these purposes. These recommendations
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generally would increase costs and lower timber productivity. The

Forest Service Task Force- did not offer a judgment as to whether results

of its recommendations would justify the additional costs.

The Forest Service Task Force reviewed the rate of cutting determi-

nation for the Bitterroot Forest and found it sound. It found one error in

the Forests use of the management plan to determine the ponderosa pine

cutting rate which had resulted in the premature sale of a total of 7. 4 million

board feet of ponderosa pine over a four -year period. This error is so small

that it can be easily correc-ted within the ten-year regulatory period used

to control the rate--of cutting. The University Committee chose to give an

incorrect and biased account of this incident, asserting that the error

prompted local mills to attempt -expansion.

The Forest Service Task Force also reviewed impacts of c-urrent

cutting and road construction practices on wildlife, recreation and livestock

and found that there were no serious problems. -

Consideration of other aspects of the Task Force report will be

deferred until the Montana University Committee report is discussed.

MONTANA UNIVERSITY COMMITTEE REPORT

This review is concerned with timber policy evaluation and de-

velopment for the Bitterroot National Forest and other similar National

Forest areas. It is not concerned with some of the wide-ranging ob-

servations and speculations on the conduct of public administration made
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in the University Committees report. Items which bear on timber policy

in the University Committee's report are:

1. Assertion that the clearcut-and-plant proccdure is

economically irrational.

Z. Outline of a low-grade forestry alternative.

3. Suggestion for use of the -term timber mining'.

There are no inputs of factual on-the-ground observations in the

University Committee report. The Committee goes no further than-endorsing

the Forest Service's Task Force on-the-ground findings.

Before discussing these three items it is advisable to give attention

to the University Committee's comment on multiple use management on the

Bitterroot Forest.

MULTIPLE USE

Perhaps the most widely referred to sentence in the University Com-

mittee's report is: "Multiple use management, in fact, does not exist as the

governing principle on the Bitterroot National Forest. This contorted way

of expressing the Committee's opinion that multiple use is not the governing

principle in this Forest's management invites misquotation. Mr. James Crai

editor of the magazine, American Forests, has promptly obliged. In both

an editorial and an article in the February issue he says the Committee

found that "multiple use management does not exist on the Bitterroot National

Forest. " He terms this revised wording "blockbuster" and "an astounding

g,
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revelation' and erroneously implies thatit was thus recognized by Senator

Metcalf in his statement to the Senate on the University Committee's report

on November 18, 1970. Craig's restatement is an unqualified assertion

which is unsupportable, and ridiculous, if not libelous. The University

Committees statement is a subjective expression of opinion revolving around

the phrase "governing principle for which no objective definition is attempted.

Furthermore, from its report, the University Committee evidently considers

intensive timber management to be incompatible with multiple use manage-

ment.

The -Forest Service Task Force's assignment was to investigate

charges that timber cutting, regeneration measures and road building

were causing severs and irreparable damage to other uses. The

University Committee disregards the assignment-and critizes the

Forest Service Task Force for failure to make a complete review of

all Forest Service activities. The University Committee comments

amount to -a demand for equal time for other resource activities through

in-depth studie.s -on-such items -as "recreation needs and planning" and

non-game 'faunal members of the forest ecosystem." Such items -

were clearly beyond the scope of the-Task Force assignment and

criticism of the Task Force for their omission is inappropriate.

A summary -of expenditure obligations for the Bitterroot Forest for

fiscal year 1970 is attached. This cost statement is factual evidence to

refute the American Forests magazine statement that multiple use on the

forest is non-existent.



1079

ECONOMIC RATIONALITY

After conceding that the Forest Service Task Force had adequately

investigated charges made against timber management practices on the

Bitterroot Forest, the University Committee introduced a new issue which

it evidently considers to be overriding. This issue is the Committee charge

that clearcutting, terracing and planting on the Bitterroot Forest is eco-

nomically irrational.

The report attacks the concept of overmature timberstand removal

to establish growing timber crops. It segregates the planting phase of the

clearcut-and-plant sequence for harvest and new growth. The Committee

evidently believes that its elementary compound interest calculation pro-

jecting planting costs for 120 years is a conclusive demonstration that

planting is economically irrational as one means for conversion of wild

stands into managed timber crops.

It is important to note that the University Committees position on

abandonmentof the clearcut-and-plant procedure is based entirely on this

simple exercise in compound interest finance. The Committee raises no

question on the effectiveness of the clearcut-and-planting operations which

have attained prompt and vigorous regeneration of desirable and healthy

growing stock on sale area cutovers on this Forest.

It is amazing that the Committees use of compound interest on one

element, artificially separated from a sequential process, has been accepted

by a number of commentators as a conclusive proof of economic irrationality.
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Elsewhere in the report the Committee advocates consideration of the whole

forest. The Committee has not used this concept in its economic analysis

and instead has gone to the opposite extreme of fragmentation. Timber

revenues and expenses per acre and for a forest or a working circle should

be analyzed under alternative management policies. Before making such

comparisons, the alternatives to the clearcut-and-plant procedure proposed

by the Committee should be considered.

THE LOW GRADE FORESTRY ALTERNATIVE

This University Committee report challenges the justification for expenditures

for reforestation and other post-cutting cultural measures. The basic premise

is that the benefits from such expenditures come at the time the next harvest

is made and hence expenditures are subject to compound interest charges until

such future harvest dates. Under this concept, economic logic would dictate

that post-cutting cultural measures be carried out only when their costs were

less than the discounted value of future growth resulting from these cultural

measures. The University Committee has taken this concept seriously and

outlined an alternative cutting plan which minimizes post-cutting expenditures

and accepts low growth rates.

Their proposals (p. 15 of Committee Statement) include highgrading

partial cuts with long cutting cycles, overstory removal which would accept

low quality and low vigor second growth stands, and even-aged cutting systems

without artificial regeneration and with acceptance of long regeneration periods

and irregular stocking. The Committee states:
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These, and similar alternatives, have one thing in common.
They would reduce timber yields somewhat in both volume and value,
but they greatly reduce dollar investments (costs) in timber manage-
ment and increase the yield of non-timber benefits. The improve-
ment in economic efficiency (i.e. , the benefit/cost ratio) would be
substantial.

The Comrmttee has seriously understated the effect of its proposals

on yield volume both in immediate harvest and future net growth. It over-

emphasizes reduction of costs and fails to consider reduction of revenue

entailed from use of their cutting alternatives. High-grading partial cuts

will result in stands for which an economic second cut is long distant and

uncertain. These are stands where endemic losses may well exceed growth.

Overstory removal on the Bitterroot has generally resulted in low quality,.

low vigor, mistletoe-infested growing stock that may never become merchantable.

On dry or otherwise difficult sites, even-aged cutting systems can result in only

partial stocking after decades of delay before cutovers are screened by new

growth, unless artificial regeneration is used where early natural regeneration

fails to develop. (In much of western Montana and northern Idaho good natural

regeneration is readily obtainable on clearcut areas.

Lands thus treated are on the way towards no significant timber

production. The only way to reverse the process on lands subjected to

high-grading partial cuts would be to clearcut and plant, but normally the

effects of past high-grading would make recoverable timber values less

than the cost of rehabilitation and thus questions of economic justification

for out-of-pocket expenditures could properly be raised.
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The end result of the University Committee proposal would be to

preclude any practical possibility of purposeful timber growing upon

the as yet unmanaged commercial timber areas of the Bitterroot

National Forest even though there might be occasional intermittent and

uncertain timber harvesting activity.

It is possible that such a land use policy would be acceptable to

many of those who made the initial charges against the timber management

practices on the Bitterroot Forest. it unquestionably has much appeal to

people who are not direct beneficiaries of the timber productivity of the forests

and who are not concerned with meeting national requirements for forest

products.

The University Committee statement points out that real estate

development interests and new residents attracted by the beauty of the

Bitterroot valley must now be taken into account. To some people a

mountainside of low quality, low vigor timber or even brush is quite

acceptable as background to support speculative real estate values on the

valley floor. They want to avoid the view of cutting patterns and road scars

which could temporarily develop in the process of clothing these same

mountainsides with vigorous high quality timber crops.

The choice between intensive timber management and the partial

cut-high grading-low silvicultural expenditure practices of the University

Committee, therefore, in part, involves a decision of whether a prime
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purpose of the Bitterroot National Forest is to supply a backdrop for the

good life of escapists from smog and congestion, or to maintain a steady

flow of raw material to support the local economy and to help meet national

requirements for forest products.

The Organic Act of June 4, 1897 stipulated the latter (16 U.s. C. 475).

That statute was reaffirmed by the Multiple Use-Sustained Yield Act of

June 12, 1960, which stated (16 U.S. C. 528) 'The purposes of this Act are

declared to be supplemental to, but not in derogation of, the purposes for

which the national forests were established as set forth in the Act of June 4,

1897 (16 U.S.C. 475).

ALTERNATIVE RETURNS

The University Committee used a simple model to demonstrate that

compound interest on planting costs grows faster than tree crop value. It

is more pertinent to analyze returns from current Bitterroot Forest practices

as compared with the alternatives suggested by the University Committee.

The following analysis employs the same assumptions used in the model

in the Committee Statement.

Establishment Costs $50/acre (this is the Committee figure)
(Regeneration)

Other Costs 0 (the Committee assumption)

Volume per Acre 20 M Bd. Ft. (the same as the Committee's
figure for yield at rotation age)

Stumpage Value $25/M Bd. Ft. (the Committee figure)



1084

- 10 -

The following calculation develops net returns from three courses

of timber management practices: (1) Clearcut and make no provision for

regeneration; (2) Clearcut and plant; and (3) Partial cut, high-grade,

with nominal post-cutting expenditure as proposed by the Committee.

Option Number (1) (2) (3)

Cutting Method Clearcut Clearcut Partial Cut
Silvicultural Expenditure None Plant Nominal

Stand per Acre M Bd. Ft. 20 20 20

Cut per Acre M Bd. Ft. 20 20 10

Return @ $25/M Ed. Ft. $500 $500 $250

Post-Cutting Costs per Acre 50 10

Net Return per Acre 500 450 240

Difference in Net Return $50 $210

Because of sustained yield requirements, option number (1) Clearcut with

no provision for regeneration is not available for use on National Forest lands.

The difference in net returns between it and the clearcut and plant option (2)

which is used by the Committee to represent current Bitterroot practice is

$50 per acre. This is the $50 which the Committee compounds for 120 years

as the production cost which the second timber crop must offset to qualify

for economic rationality. This is a totally meaningless exercise because

there is no option to disregard regeneration responsibilities.
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Note: Rotation agg is seldom determined on the basis of the

number of years required to grow stands of the same average

volume per acre as have developed under wild conditions. Age

at culmination of mean annual increment or some average tree

size objective are more common criteria. This model is simplified

by using assumptions that the second harvest will be the same

volume per acre as the first and that this volume will be attained

at rotation age with the assumed average rate of growth. Actually,

with allowance for regeneration delays and less than full stocking

which are inherent in the University Committee proposal, an average

annual growth rate of 100 board feet per acre is generous and the

200 year rotation assumption is thoroughly justified. For the clear-

cut and plant premise, an average annual growth rate of 200 board

feet per acre is conservative and a 100 year rotation is more than

adequate.
Policy A Policy B

Growth rate per acre per year 100 200 Bd. Ft.

Years in rotation zoo 100

Acres cut per year 1/ 10

Volume cut per year 100 200 M Bd. Ft.

Return @ $25 per M Bd. Ft. $2, 500 $5, 000
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Annual Cultural Expense

@ $1.00 per M bd. ft. cut $100

@ $50 per acre for planting $ 500

Net Return Per Year $2,400 $4,500

Difference in Net Annual Return $2, 100

1/ No area measure for partial cut

As long as the planting or other cultural costs can be financed from

timber receipts and leave a remainder in receipts greater than can be

obtained by any other available alternative management system there is

no basis to separate out the costs of the planting or other post cutting

cultural measure and to charge compound interest on them until the next

harvest cut.

The limit for expenditures on planting or other post cultural measures

before compound interest would be chargeable is $210 per acre for the model

here used. This is more than four times the cost of reforestation assumed

in the University Committee example.
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TIMBER MINING

The University Committee coined the term 'timber mining' and

advocated it as a practice for cutting the accumulated timber growth on

lands which lack the productive capacity to warrant expenditures for

commercial timber growing. The Committee grossly overestimated the

area to which this concept is applicable because of the economic con-

straints which the Committee erroneously advocates should be applied

to post-cutting expenditures. While the use of the term "timber mining"

helped gain headlines, this term is extremely misleading and inaccurate.

Actually, the Committee report proposed abandonment of silvicultural

and timber growing objectives on poor site, slow growth- rate lands.

The Committee would tolerate tree removal on an individual selection

basis under carefully controlled restraints "to protect or enhance

aesthetic values, game habitat, natural hydrology and recreation values.

To characterize such a treatment as "mining" is to invite misunderstanding

such as immediately resulted in the NEW YORK TIMES story of November 19,

1970, which, in its final line, states that the report says the Bitterroot

Forest was engaged in "timber mining" not "timber management.

Actually, the University Committees report criticizes the Forest

Service for practicing timber management on low site areas and recom-

mends "timber mining" be substituted.
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Comparable errors have been made by other commentators. Thus,

in American Forests for February, Editor Jim Craig says (p. 48) The

committee strongly resented calling the clearcutting terracing program

on (sic) the forest professional forestry, and said it would be far better to call

it what it is,timber mining... . White the University Committee considers

the clearcutting-planting procedure an uneconomic investment, it does not

challenge the effectiveness of the procedure in establishing new timber

crops. It did not coin the term timber mining to describe the clear-

cutting-planting procedure on the Bitterroot.

Virtually the same mistake is made in Dale Burks article in the

NATION for January 25, 1971. Mr. Burk headlines his miscomprehension

by using the title Mining the National Forests. He says (p. 112) "The

problem may intensify if the Forest Service continues its extractive timber

mining. " This is a ludicrous situation where commentators have misapplied

the Committee1s mining" concept to successful forest plantations.

Properly designated and properly defined, this concept of the University

Committee is sound but of minor significance because of the small area to

which it is applicable.

OBJECTIVITY

The Forest Service Task Force report is obviously vulnerable to

objection as an "in-house" effort. The University Committee accepted the
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findings of the Forest Service Task Force Report on the charges of excessive

damage from timber utilization and associated activities but ioted Ihat it is a

psychological impossibility to evaluate ones own efforts objectively'.

This observation is applicable particularly to the portion of the Task Force

report which deals with motivations, performance rating and production

goals.

The portion of the Task Force report which evaluates charges on

the basis of evidence on-the-ground and pertinent research findings is first

class objective analysis. There has been no challenge of the facts presented

or of the conclusions developed in this portion of the report.

In other sections of the report which are outside the basic assign-

ment of the Forest Service Task Force, objective analysis is not possible.

The Task Force indeed was affected by the status of its members as Forest

Service career executives. They leaned over backwards to avoid charges

that their work was a whitewash or coverup. One evidence of this Task

Force orientation Is the fact that neither the University Committee or other

commentators have cited quotations or concepts from the Task Force report

as being rationalizations to protect the Forest Service from criticism.

Instead the basic work in the report has been disregarded and the other

portions have been treated as a fountain of self-castigation. Choice com-

ments have been lifted out and used as a point of departure for extrapolation

and expansion along the lines of -- even their own people admit.

60-209 0 - 71 - p6. 3 -- 19



1090

- 18 -

As a weathervane of the relative forces within the Forest Service,

the Task Force clearly points out that current sentiment is to downgrade

timber utilization and to emphasize other resource uses. Virtually all

discussion and media commentary to date has been in the direction of inflating

these non-objective comments of the Task Force. This statement challenges

their validity. Topics which will be discussed are:

Balanced Program

Reform Recommendations

Performance Ratings

Production Goals

BALANCED PROGRAM

The Task Force used a table comparing the planned level of financing

for the National Forest System and actual expenditures for the eight fiscal

years 1963-1970. The planned level of financing is based on the estimates

in the Development Program for the National Forests which was sent to the

Congress by the President on September 21, 1961. The Task Force said:

'In any case it is interesting to note that the level of

actual financing for other activities has lagged behind -- in

some cases far behind -- the financing for timber sales.

Under such circumstances 'balanced management' on the

Bitterroot and other National Forests was a virtual im-

possibility. ''
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The table which is the basis for this comment appears on page 100

of the Task Force report. It is a condensation of the table which appears

on page 78 of the House Appropriations Committee Hearings (Department

of Interior and Related Agencies Appropriations for 1971, Part 4.

A copy of the full table from the published hearings follows. Con-

densation of this table into the version used by the Forest Service Task

Force obscured the fact that sales administration" and reforestation

are subdivisions of the 'timber resource management" activity. In the

Forest Service Task Force table, both sub-items appear as main activities.

(Curiously, range resource management is broken into three sub-items in

the official table but has been consolidated properly in the Forest Service

Task Force table.

The sub-item, 'sales administration and management, " is recurrent

work; the sub-item, reforestation and stand improvement, " is nonrecurrent

project work. For the other National Forest activities, recurrent and non-

recurrent project work are lumped together in the comparative tables (ex-

cept for range resource management in the official table). If timber resource

management had been consolidated in the same way as the other activities

in the Forest Service Task Force table, the percent financed would have

been 65, which is slightly less than the 66 percent financed for all listed

activities. Thus, on a truly comparable basis, timber resource manage-

ment has not had preferential treatment during the last eight years.



ST&TUS OF FINANCING

DEVELOPMENT PROGRM( FOR THE NATIONAL FORESTS

Cme,lative Fiscal Years 1963-1970
(In thousands)

(The planned levels shown in this table were developed by the Forest Service and were not specifically indicated
in the program submitted by the President on September 21. 1961. This program stated that it would "be carried Out
as rapidly as possible within overall budgetary requirements and financial resources of the Federal Government.")

:1963-1970: 1963-1970 Available
: Percentplanned :

Level :
Forest Service public : .

Appropriation : Works : Total :Difference:Fin&nced
FOREST LAND MANACENEIfF: : : :

National Forest Protection and Management: : : :

Timber resource nagement: : : :
(a) Sales administration and management $285,566: $270,592 : : $270,392: $14,974: 94.8
(b) Reforestation and stand irovement 341,987: 131,305 : $5,294: 136.599: 205,388: 39.9 t')

Recreation-public use 571,679: 248,850 : 10,611; 259,461: 312,218: 45.4 0
Wildlife habitat management 54,094: 31,947 : 1,637; 33,584: 20,510: 62.1
Range resource management: : :

(a) Management 34,175: 44,410 : : 44,410: 9,765: 82.0
(b) Revegetation 26,729: 22,939 : 46: 22,985: 3,744; 86.0
(c) Improvements 39,275: 27,418 1,966: 29,404: 9,871: 74.9

Soil and water management 94,175: 47,648 : 1,206: 48.854: 45,321: 31.9
Mineral claim,, Leases, and special uses 37,838: 32,469 : : 32,469: 5,369: 85.8
Lend classification, adjustments, and surveys 67,724: 41,121 : : 41,121: 6,603: 60.7
Forest fire protection 283,417: 202,230 : 1,187: 203,411: 80,000: 71.8
Construction and intenance of irovemants for fire : : :
and general purposes (including comewiications) .... : 141,593: 83.710 : 16,715; 100,425: 41,168; 70.9

Total, National Forest Protectiam and Management ......:1,998,232: 1,184,639 : 38.682:1.223,321: 774.931: 61.2
Insect and Disease Control 98 719' 93 249 197' 93 446. 5 273' 94,7

Acquisition of Lands, Weeks and Special Acts 32,130: 13.922 13,922: 38.208: 26.7

Forest Roads and Trails (including all related appropria- :
tions) (obligating authority) :1 138 033: 823 546 : 18 719: 842 265: 295 768: 74.0

TOTALS : 3,287,134 2,l15,36 : 57,598:2,172 95.: 1 114 180: 66.1
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The comparative table, therefore, disproves rather than supports

the conclusions of the Forest Service Task Force on lack of balance in

National Forest financing. The deliberate mixing of recurrent and non-

recurrent work in these comparative tables renders them worthless at best

and potentially mischievous. There are insufficient data publicly available

to reconstruct the tables in a form providing for separate analysis of

recurrent and nonrecurrent project work. A sludy of the estimates in the

196 Development Program, which give an indication but not full detail on

the split between recurrent and nonrecurrent project work for the various

National Forest activities, clearly indicates that deficiencies in actual

appropriations for needs estimated in 1961 are concentrated in nonrecurrent

project work items.

The Forest Service Task Force table also fails to include the

parenthetic qualification at the head of the official table which notes that

the program submitted by the liresident on September 21, 1961, stated

that it would "be carried out as rapidly as possible within overall budgetary

requirements and financial resources of the Federal Government. The

last eight years have been a period in which Federal financial resources

have been strained. In such periods, Government as well as business

curtails capital expenditures (nonrecurrent project work).

The failure of the Forest Service Task Force to take cognizance of

these fundamental distinctions invalidates the portions of its report which

comment on lack of balance in National Forest activity.
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REFORM RECOMMENDATIONS

Even though it demonstrated that clearcutting and planting did not

have the destructive effects claimed by opponents of such management, the

Forest Service Task Force gave much attention to suggesting modifications

in practices to appease those who just dont like the looks of clearcutting

or terracing. The forest products industry does not advocate adisregard

of aesthetic effects of timber harvesting. It feels that primary emphasis

should be on prompt regeneration of a new tree crop and that much of the

present negative attitude toward forest management is due to delays and

failures to get prompt and full restocking. Such neglect tends to establish

images that cutover landscapes are permanent. An important reason for

retaining the use of terracing is that it is the most effective way yet developed

to get prompt and full restocking and rapid growth of ponderosa pine on dry sites.

The Forest Service Task Force recommendations should be carefully

scrutinized to weigh what they will accomplish against their costs both in

capital expenditure and adverse effects on timber growth. The need for and

effectiveness of these recommendations should also be compared with the

alternative of meeting the problem by prompt regeneration, including special

measures such as extra large and specially selected planting stock.

The University Committee gave no serious consideration to the Forest

Service Task Force recommendations to improve the appearance of the clear-

cutting and planting process. It evidently assumed that the justification for
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planting had been destroyed and hence clearcutting would be stopped. The

Committee recommendation to stop terracing, based solely on this assumption,

merits no consideration.

PERFORMANCE STANDARDS

The Forest Service Task Force made a critical review of work per-

formance of timber and road construction activities. it was highly concerned

over the limited number of instances where substandard performance resulted

in resource damage or unnecessary ugliness. it has made numerous recom-

mendations to avoid such lapses and made a strong general plea for Quality

Work.

The forest products industry supports the concept that the Forest Ser-

vice must attain acceptable performance of sound standards for timber and

road construction activities. The continuance of these activities must not be

jeopardized by chronic performance failures which result in intolerable re-

source damage. Standards for resource protection have tightened drastically

recently. The Forest Service Task Force self-evaluation of Forest Service

performance on the ground was a stern one.

There was, however, little, if any, recognition in either the Forest

Service Task Force or in the University Committee critique that actual performance

was being judged against higher standards than were in effect when the sale

or road projects were designed. The Forest Service Task Force evidently

was strongly motivated to develop recommendations to minimize or
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eliminate objections to timber harvesting and timber growing activities.

Recognizing this motivation, the 'Quality Work" recommendations of the

Forest Service Task Force should be carefully scrutinized with recognition

of this motivation to avoid illogical application of unnecessary and costly

perfectionism. In designing for quality performance, as for any other

aspect of administration, accomplishment value must be balanced against

costs.

PRODUCTION GOALS

The Forest Service Task Force was greatly disturbed over admin-

i strative emphasis on meeting volume objectives of timber sale programs.

This concern was indiscriminately lumped together with performance

standard problems.

The Forest Service Task Force says: 'There is an implicit attitude

among many on the staff of the Bitterroot that resource production goals

come first and that land management considerations take second place.

The University Committee has adopted this same line and believes

the condition is widespread throughout the Forest Service, especially with

respect to timber production in a sense that getting the logs out comes first.

Emphasis on production goals, which are attributed to various Washington,

D. C. , sources, emerges as the presumed cause of many Forest Service

problems. Building a case on the hypothesis that difficulties arise from

misguided policies dictated from Washington, D. C. , rather than from
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application of sound principles in the field, is going to impede rather than

accelerate solutions for the problems involved on the Bitterroot.

Mills dependent on National Forest timber are deeply concerned over

maintenance of announced schedules of timber offerings. (Dependent mills

need a steady and reasonably regular flow of timber offerings over which

the Forest Service has exclusive control. Purchasers have the responsibility

of getting the logs out' but they can't start until they have bid successfully

for a timber offering).

The forest products industry believes that there are inherent and

proper differences between meeting announced timber offering schedules

and adherence to accomplishment schedules for many other activities for

which a District Ranger is responsible. The stakes are much larger in

maintaining continuity of raw material supply of a dependent mill than in

expanding campground facilities on a planned schedule. Expressed another

way, the tolerances can be much broader for performance timing for most

other resource activities than they may be for timber sale offering. The

forest industries do not advocate disregard of performance schedules for

any activity,for which the Forest Service has been financed and has perform-

ance obligations. They do contend that tight adherence to time schedules

involves extra costs and that such costs should properly be incurred only

where there is demonstrable need.
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The need for tight performance in meeting timber offering schedules

has developed on the Bitterroot within recent years. Evidently, timing

requirements for performance of specific quantity goals have generated some

stress on this Forest. This problem can and should be solved without dis-

ruption of other activities or disregard of work standards as it has been

solved on the National Forests of the Pacific Coast States, If the stresses

on the Bitterroot are indeed as great as the Forest Service Task Force

believes, the problem merits prompt attention. The effort should be to

develop means for timely accomplishment of production goals without the

stresses rather than to abandon production goals.

It should be clearly understood that the Bitterroot production goals

do not exceed either (P allowable cuts determined by the Forest Service

or (2) timber offering schedules prepared and announced by the Bitterroot

Forest. Timber sale financing to the Forest has been made to cover the

announced sale volume objectives. The Forest's timber sale program is

a part of the total Forest Service sale program whch is the justification

for the Congressional appropriations.

The Fdrest Service Task Force did not report on (1) whether the

problems on the Bitterroot result from inadequate timber sale funding to

accomplish the goals which were the basis for the allotment of timber

sale funds, or (2) whether the problems developed because the Forest is

underfinanced to accomplish its other work objectives. It is entirely
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possible that some of the substandard performance on this Forest in the

conduct of timber sales was due to diversion of effort of personnel financed

to perform timber management activities in order to meet pressures in

other resource activities which had been unde rfinanced. In this respect,

the Fore St Service Task Force has me rely reported on symptons. A

diagnosis to identify what is wrong and how to cure it remains to be done.

CONCLUDING REMARKS

The conversion of wild unmanaged timber stands to a new managed

crop is a demanding and costly process. In the initial cutting stage, it is

often ugly. The debris from century-old accumulations of dead limbs and

fallen trees are exposed at harvest. Disposal by piling, burning or both

gives the appearance of wanton and wasteful destruction. Even with prompt

and full restocking, a decade or more may be needed for trees to attain

sufficient size and density to screen old cuttings. The conduct of these

standard procedures, essential to capture the timber productive potential

of the western National Forests, has become a thankless ob.

The Forest Service Task Force report on management practices on

the Bitterroot National Forest explains how these procedures work, why

they are necessary and suggests how they may be adjusted to make them less

objectionable to persons motivated primarily by aesthetic considerations as

well as to reduce impacts on other resource uses. Subject to the reservations

already expressed, the Forest Service Task Force report is helpful and

commendable.
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The University Committee statement adds no factual input to the

Bitterroot controversy. It accepts the Forest Service Task Force report

subject to stated comments which relate primarily to adequacy of coverage

of other resource use considerations. It has confused the issues and largely

invalidated its findings and recommendations by charging that clearcutting

and planting procedures are economically irrational. That premise is

erroneous as has been herein developed.

The University Committee proposes use of timber management

alternatives which include (1) partial cut high-grading on long cutting cycles,

(2) overstory removal cuts which typically would release low quality and

low vigor second growth, and (3) even-aged management cutting systems

with natural regeneration which typically would require long regeneration

periods and would result in irregular stocking. Under such alternatives,

the amount of net growth would be low and uncertain but cultural expenditures

would be low and there would be less visibility of cuthng. These alternatives

offer relaxation from the tough discipline of intensive timber management

into a casual attitude towards growing timber. The University Committee

in effect aserts that multiple use management requires the haphazard type

of silviculture it has suggested. It would be disastrous if the Forest Service

were to take this primrose path of low grade silviculture in the management

of the National Forest commercial timberlands of the Rocky Mountains.
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BITTERROOT NATIONAL FOREST OBLIGATIONS
IN FISCAL YEAR 1970

Table 1

Obligations-!! Grouped by Appropriation Categories

Appropriation and Function Function Appropriation
Amount Percent Amount Percent

Protection and Management

Timber Resource Management $213, 151 27.4
Reforestation and Stand Improvement 82, 532 10.6
Range Management 34,287 4.4
Special Uses, Minerals and Other

Lands Activities 28, 852 3. 7
Recreation Administration 124, 305 16. 0
Wildlife Management 15, 590 2.0
Soil and Water Management 10, 365 1. 3
Fire Protection 206,447 26.5
Improvement Maintenance 48, 840 6. 2
Improvement Construction 14, 471 1.9

Total Protection and Management 100. 0 $778, 840 37.2

Fighting Forest Fires 236,780 11.3

Insect and Disease Control 3,618 0.2

Water Resource Development 502

Forest Products Utilization 2, 139 0. 1

Forest Roads and Trails 589, 132 28.2

Sale Area Betterment (K-V. Deposits) 333, 025 15. 9

Other Cooperative Work 33,079 1.6

Brush Disposal (Required Deposits) 115, 034 5.5

Total for Direct Appropriations and Special Deposits!' $2, 092, 149 100.0

1/ Does not include obligations for Job Corps Appropriations.
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Table 2

Obligations Grouped by Activities

Activity and Function Function Activity
Amount Amount Percent

Timber Management

Timber Sales and Other Administration
Timber Culture (P&M + K-V)
Timber Sale Brush Disposal

Other Resource Management

Range Management
Special Uses and Other Lands Work
Recreation Administration
Wildlife Management
Soil and Water Management

Improvements

34, 287
28, 852

124, 305
15, 590
10, 365 213,399 10.2

Maintenance 48, 840
Construction 14, 471 63, 311 3.0

Source: These tabulations were prepared by NFPA from computer printouts
of obligations for Fiscal Year 1970 furnished by Washington, D. C.
office of Forest Service.

$213, 151
415, 557
1 15, 034 $743,742 35.5

Prevention (P&M1 206, 447
Fighting Forest Fires 236, 780 443,227 21.2

Roads and Trails 589, 132 28.2

Mis cellaneous

All other obligations except for Job Corps 39, 338 1. 9

TOTAL $2, 092, 149 100.0
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Comments on Table 1

Table 1 shows that 37. 2 percent of Forest obligations are chargeable

to the Protection and Management appropriation. This is the general

management appropriation for National Forest Administration. This

appropriation finances multiple use management. Other appropriations

and deposit funds are all for specific purposes.

Table 1 shows the distribution of the Forests Protection and Manage-

ment funds to accounting functions. Timber Resource Management' includes

timber sale administration and most of the obligations in this account are for

that purpose. The proportion of Protection and Management funds obligated

for Timber Resource Management and for Forest Fire Protection are approx-

imately the same. Recreation administration obligations of close to $125, 000

are in third place. Every resource management activity was supported by

at least $10,000.

Table 1 shows that more than 60 percent of Bitterroot Forest finances

come from specific purpose appropriations or special deposit funds. Fire

fighting and road appropriations account for almost 40 percent of the total

and deposits from timber purchasers for sale area betterment and brush

disposal account for more than 20 percent.

Comments on Table 2

Table 2 groups obligations by activities. Timber, fire and roads

account for most of the Forest's expenditure obligations, but 60 percent of

timber expenditures are financed by deposits from timber purchasers for
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post-cutting clean up and timber cultural work. Other resource manage-

ment obligations and those for timber sales are approximately equal. In

view of issues raised over the size of the timber sale program on this

Forest, it is inconsistent to allege disregard of management of other re-

sources when as a group they received financial support approximately

equal to that for timber management.
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A PRELIMINARY ANALYSIS OF CONTINUOUS CANOPY MANAGEMENT

RUREAU OF LAND MANAGEMENT, U.S. DEPARTMENT OF THE INTERIOR

(Prepared by Forestry Staff, Portland Service Center, February 22, 1971)

SUMMARY

The impacts of converting to continuous canopy management span most aspects
of the BLM forest management program and the public, industries and corn-
munities served by that program. Some of these impacts can be predicted reason-
ably well at this time while others will require research and/or operation.al
testing.

In all cases, the impacts are more easily predicted for alternatives such as a
shelterwood system that result in even age management. It may be possible to
implement such alternatives immediately while others aiming at a more complex
stand structure may require considerable research and operational testing.

No single system may be found to meet All conditions. In addition to investi-
gating continuous canopy alternatives, a continuing effort must be made to
refine clearcutting techniques to meet aesthetic requirements.

PROBLEM

As part of a continuing effort to increase the quality of its forest management
program, BLM is seeking silvicultural systems that lend themselves to produc-
tion of a high level of all goods and services from the forest.

BLM is especially interested in alternatives to the system of clearcutting which
is used on most of the lands administered by BLM in western Oregon. Alter-
natives which provide for enhancement of the aesthetic appearance of areas that
have been harvested while still providing for a high level of other forest out-
puts would be especially attractive.

The search for alternatives to clearcutting has been intensified by public
concern over the aesthetic problems of clearcuts and also the difficulty of
regenerating clearcuts on dry sites.

Promising alternatives appear in two directions; modification of the clear-
cutting practice and implementations of continuous canopy management systems.

Continuous canopy systems are the subject of this paper. Continuous canopy
management is defined as management that provides for sustaining forest-like
appearance through all Stages of forest growth and development; that is as
opposed to clearcutting in which the forest cover is completely removed and after
which it may take up to ten years to display tree occupancy at any distance
and 25 years to develop a forest-like appearance. Under clearcutting with a 75
year rotation, an area would be without a forest-like appearance one third of
the time.

It is most likely that no single system or type of system would prove to be
optimal in all cases; but rather a wide range of systems could be employed to
meet specific local circumstances. Development of a wide range of silvicultural
systems would serve to increase the tools available to the forest manager for im-
plementing quality forest management. No silvicultural system will solve all of
the aesthetic problems associated with timber harvesting. In all cases careful con-
sideration of the location, size and shape of cutting units as well as the conduct
of the timber harvesting will be required.

PURPOSE AND SCOPE

The purpose of this paper is to set forth some of the alternatives available
under continuous canopy management, indicate instances where adoption of these
alternatives would have a significant impact and where possible, indicate nature
and direction of this impact.

Due to the short time period available, this paper presents only a brief sketch
of the issues involved. It is designed to serve only as a guide for discussion of
further investigation into continuous canopy management.

CONTINUOUS CANOPY ALTERNATIVES

Alternatives under continuous canopy management may range from a light
shelterwood system on through individual tree selection. A shelterwood system
would in most cases lead to even age management while individual tree selec-
tion would result in a many age stand.

60-209 0-71pt. 3-20
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In the case of the shelterwood system, an overstory would be left on the area
to provide a forest-like appearance until regeneration has reached a point where
it alone can provide such an appearance. lnder such a system the original over-
story may be removed in one or more cuts depending on logging technology,
aesthetic considerations and the nature and condition of the stand. The amount
of overstory left as shelterwood would depend on aesthetic requirements, require-
ments for regeneration and timber harvest technology.

With single tree selections, light cutting would take place continuously at rather
frequent intervals. The frequency of the cutting operations and the amount of
timber removed would depend on stand conditions, timber harvest technology, and
the stand structure desired.

The wide range of alternatives between shelterwood cutting and individual tree
selection would differ in cutting regime employed and resulting stand structure.

IMPACT OF CONTINUOUS CANOPY ALTERNATIvES

The adoption of a continuous canopy system of management on a significant
scale could have a substantial impact on the BLM forestry program and the
public, industries and communities served by that program. The impact would
be greatest for those systems resulting in a stand structure significantly different
from the even age stands of predominantly Douglas-fir that are the product of
current systems. Since our analysis of continuous canopy systems involves com-
paring these systems with clearcutting in its various forms, we will focus our
attention on the differences in impact between continuous canopy systems and
clearcutting.

The adoption of continuous canopy systems could result in impacts in the
following areas:

Public opinion
Timber harvesting
Timber culture
Protection
Forest outputs
Ref orestation
Transportation
Impact on forest users

These impacts are hightly interdependent but for the sake of simplicity we
will discuss them separately as follows:
Public opinion

Adoption of a continuous canopy system would eliminate the stark view of a
newly logged or newly burned clearcut, thereby presenting a more pleasing
picture to the public. The degree of attractiveness of various kinds of continuous
canopy management is, however, subject to speculation. Which is more at-
tractive, even aged, or uneven aged stands? The answer to this question may
vary with the viewer and his location. A continuous canopy system may also con-
vey sustained forest production to a greater extent than clearcutting. The im-
pact of the continuous camopy system on other forest outputs (discussed sub -
sequently) will have a significant impact on public opinion. Any system of manage-
ment will be welcomed by some and despised by others, depending on their own
preferences and the use that they make of the forest. Public opinion will be
affected by all subsequent topics but particularly the one that follows.
Forest outputs

Implementation of a continuous canopy system of management may affect the
quantity, quality, timing and composition of the output of timber, water, wild-
life, recreation, and livestock forage produced by the forest. These impacts are
discussed separately as follows.

TimberContinuous canopy forest management may significantly alter the
quantity, species, size, grade, timing, and value of BLM timber output. The
quantity of timber output will be influenced by the impact of continuous canopy
management on timber yield and the area on which timber will be harvested.
Under a continuous canopy system, the presence of an overstory or a many age
forest condition may reduce growth by suppressing understory trees to a greater
extent than growth is accelerated In the overstory. If the overstory results in a
higher proportion of tolerant trees in the understory, this may reduce growth. On
the other hand, a continuous canopy system may increase yields by securing re-



1107

generation more rapidly than is the case with clearcuttixig. This impact may be
especially significant in dry areas in southwest Oregon where regeneration of
clearcuts appears to be difficult. If natural regeneration accompanies continuous
canopy management, this may result in reduced yields over clearcutting and
planting with genetically improved stock and/or a faster growing species.
Continuous canopy management may affect opportunities for mortality salvage
operations. The question of impact of various management systems on growth
is a complex one that will require careful study.

A continuous canopy system would alter the size, species, grade and value of
BLM timber output. This change would be dependent on the cutting priorities
established. In most cases we would expect that the timber harvest would initially
run more heavily to tolerant species and less vigorous and smaller sized indi-
viduals. In the long run, timber output may run more heavily to tolerant species.

The timing of timber output may be affected by seasonal harvesting restrictions
designed to affect site disturbance, damage to residual trees and seed source.

Development of acceptable methods for continuous canopy management may
extend timber harvesting into areas where cutting has been precluded on the basis
of site protection or the aesthetic impact of clearcutting.

Water.Maintenance of a continuous canopy may affect the quantity and
quality of water produced in forested areas as well as on water channel dis-
turbance. A continuous canopy would tend to reduce annual water yield as a
result of increased interception and transpiration. This would tend to reduce
floods and the volume of water at low flow. The former would seem desirale to
all, but the latter may be harmful to the fisheries resource and objectionable to
individuals with irrigation rights. A continuous canopy system may reduce
sediment loads, provided that timber harvest technology does not create more
site disturbance than clearcutting. In evaluating the impact of continuous can-
opy management on site disturbance, it must be kept in mind that under such
management the stand may be harvested more frequently than under clear-
cutting. If we assume that streamside buffers are to be maintained regardless of
the system of management, the continuous canopy system will not affect water
temperature significantly, Streamside vegetation should be sufficient to keep
water cool. Changes in other aspects of water quality to include chemical prop-
erties (pH etc.) and physical properties (B.O.D.) are subject to speculation.

Reduced water yield and reduced flooding will serve to reduce channel dis-
turbance, jjank erosion, and log jams. The maintenance of a continuous forest
cover, particularly an uneven aged forest may serve to reduce debris slides into
streamS.

The amount of road building associated with continuous canopy management
could have a significant impact on the quantity and quality of water as well as
on channel disturbance depending on location, standards and soil protection
measures undertaken.

Wildiife.Maintenance of a continuous canopy would alter the type and
quantity of vegetation available for wildlife. In most cases this would reduce
food available for deer, elk, bears, upland game, other birds and some other
mammals. The continuous canopy would, however, provide escape cover. A
continuous canopy would affect fish production, but the direction is not clear.
Reduced sediment and floods w-ould hell) fish production and fisherman success
but reduced quantity of water at low flow may have an opposite impact.

Recreation.The presence of a continuous canopy would present a less harsh
view to recreationists than would clearcutting. However, clearcuts may be
desirable to reveal views, etc. A reduction in wildlife population as a result of
continuous canopy management may reduce recreational opportunities. We would
expect an increase in types of recreation requiring a forest environment. How-
ever, the presence of timber cutting at several times during the life of a stand
may be objectionable to recreationists.

Livestock forageLivestock forage would be reduced by a continuous canopy
system of management.
Tzmbci harvesting

The development of a continuous canopy system of management would alter
timber harvesting requirements and possibly create a need for new techniques
and/or new equipment. These changes would be most significant with uneven
age management on steep slopes. Such conditions may require aerial logging
systems such as skyline and balloon logging. Existing aerial systems may not
be sufficient to lift large logs up through a forest canopy. The need for new
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equipment and techniques plus the cost of developing and implementing these
techniques may hamper implementation of continuous canopy management.
New timber harvesting techniques must be evaluated in light of their cost,
flexibility, damage to residual stand (including roots, stem, crown, etc.), soil
disturbance, timber utilization, residue disposal problems, impact on regeneration
and roading requirements.
Timber marketing

Implementation of continuous canopy management would alter requirements
for timber sale layout, marking, cruising, appraisal, contract preparation and
contract administration which are currently oriented to clear-cutting. The most
significant impacts would appear to be in the area of sale layout, marking and
appraisal. Special training would be required and possibly additional manpower
and funds. New logging cost data would be required for timber appraisal pro-
cedures. Timber sale revenues per MBF would most likely decline due to increased
cost of new methods, particularly those involving uneven age management. This
decline will be greatest initially and gradually decrease as new techniques
become more efficient.

Reforestation
A continuous canopy system may necessitate a significant reorientation of the

current reforestation program which is heavily oriented to reforesting clearcuts.
A continuous canopy system may result in increased reliance on natural regen-
eration, although this is not essential. Artificial regeneration may be used to
supplemental natural regeneration or to introduce new species or genetic stock
This practice would be relatively easy under a shelterwood; but difficult under
an uneven age system of management. Regeneration technology would be heavily
dependent on site conditions and the desirability of perpetuating seed bearing
trees on or near the area. The presence of a forest cover may alter animal
damage problems and the incidence of insects and disease on the area. New
site preparation technology may be required for conditions under a forest canopy.
Areas of potential concern may include the impact of herbicides on the overstory
and the influence of ground disturbance on the root system. Competition between
the overstory and new production for water and light may l)e some concern.
Timber culture

A continuous canopy system may affect the timber culture program to include
intermediate cuttings, site improvement measures, and type or stand conversion.
These impacts would be most significant if a many age systeth of management
were employed. Fertilization of uneven age stands may present a problem. Type
or stand conversion may be difficult if the undesirable species is a prolific seeder
or sprouter.
Roading

The current road system is oriented toward clearcutting in the "patch" or
"staggered setting" pattern. Adoption of a continuous canopy system couid have
a significant impact on the road system. In addition to the impact of silvicultural
systems on the road system, increasing attention to aesthetic appearance of
forested areas will result in greater emphasis on the aesthetics of road location
and design. Specific aspects of roading that may be affected by adoption of a
continuous canopy system include: density, standard, location, maintenance.
abandonment, and timing.

Density.If the technology of harvesting areas uiider continuous canopy man-
agement results in changes in yarding distances and yarding capabilities, road
density could be affected. Reduced yarding capability or shorter yarding dis-
tances would tend to increase road density.

Standard.If under continuous canopy management, several light cuts are
used to remove the current forest, the volume hauled at a given time will be
reduced. This may reduce the road standard required.

LocationRoad location is highly dependent on road building technology,
yarding capability, and aesthetic impact. Significant changes in yarding tech-
nology may result in new criteria for road location. The influence of roads on
aesthetics may receive more attention when the problems associated with timber
harvesting are solved.

Illaintenance.More frequent timber harvests on an area under continuous
canopy management would result in more continuous use of roads and conse-
quently more frequent maintenance.
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Abandonntent.MOre frequent timber harvesting in areas under continuous
canopy management and more continuous road use would reduce opportunities
for road abandonment.

Timing.Lighter volume removed per acre with continuous canopy manage-
ment may increase the amount of road building required to harvest a given
quantity of timber and accelerate road building.
Protection

Adoption of a continuous canopy system of management may affect the in-
cidence of damage by destructive agencies and the extent of these losses. Some of
the destructive agencies affected include: fire, insects, disease, animals and
weather.

FireThe presence of a continuous canopy may provide shade sufficient to
keep litter moist and reduce fire losses. If timber harvesting technology results in
accumulation of slash, it may serve to increase the opportunity for fire loss.
Environmental restriction on broadcast burning in clearcuts may reduce or
eliminate slash disposal advantages of clearcutting. The presence of more than
one forest canopy may increase the opportunity for fires to crown out. An over-
story may in some cases increase the chances of lightning strikes.

Insects.A continuous canopy may provide desirable breeding conditions
for some insects. Insects may breed in the overstory or slash and other debris
and spread to young timber.

DiseaseAs with insects, a continuous canopy may create conditions favorable
for disease. Disease may spread from old to young timber, a phenomenon ob-
served with mistletoe. Removal of part of the stand may provide an opportunity
for root diseases to enter healthy trees via cut stumps and root grafts. Damage
to the residual stand during cutting may provide opportunities for infection by
stem and root rots.

Animals.A continuous canopy may alter the habitat for animals, change
populations in the area, and influence damage to trees by wildlife.

Weather.Partial cutting in an even age stand to provide for regeneration
may increase damage by wind, snow, ice, etc. Such losses may be minimized by
making several light cuts and leaving only sturdy individuals for an understory.
Impact on forest users

All of the above impacts are direct impacts of continuous canopy management
on the forestry program. Obviously changes in the forestry program affect forest
and forest product uses and related activities and must be appraised in that light.

APPLIED EcoLoGY AND THE Nnw FoREsT

(David M. Smith, Professor of Silviculture, Yale University School of Forestry,
New Haven, Conn.)

There are many circles today in which the implication that ecology might be,
or has been, applied in man-cultured forests seems a blasphemous contradiction
in terms. Scarcely a day passes without word of some project being decried,
wisely or unwisely, as a disruption of what is termed the "ecology" of this stream,
that forest, or somebody's potato field. It is not clear at the moment whether
ecology is an old science, a new religion, or a fad which will go to join the
technocracy of the 1930's in history's museum of naive and outmoded ideas.

To the extent that ecology is a messianic religion, the forester, who is per-
haps the ecological engineer of most ancient standing, now seems cast in the role
of the heretic Zealous defenders of the faith have traditionally reserved their
hottest fires not for the heathen infidel but for apostate co-religioiiists who dif-
fered over minor points of doctrine.

Rather than pursue this terrifying analogy further, it is better to reaffirm
the view and fond hope that ecology is a respectable science which will serve
forestry even better in the future than it has in the past.

The silvicultural part of forestry rests on an ecological basis out of sheer
necessity. Even at its most extravagant, forestry must be so parsimoniously
financed that the forester is forced to imitate nature quite closely and to base
much of what he does upon observation of natural processes that have
produced desirable results. Experience has repeatedly shown that the penalties
for exceeding the ecological speed limits are costly. These costs are often meas-
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ured in regeneration failure, invasion of unwanted vegetation, soil deterioration,
growth reduction, and abnormal losses to damaging agencies.

The ecology of the forest is learned partly from careful observation of the
kind of natural forests that concern us and partly from analysis of the results
of silvicultural practices that have been employed either experimentally or
routinely. In a certain sense, anything that is done to the forest, whether it be
a cutting, a planting operation, or installation of a culvert is an ecological experi-
ment. The forest ecosystem is dynamic rather than static and the dynamic charac-
teristic arises froni continuing disturbances large and small. Even in a pure state
of nature, the changes that are associated with the development of a forest
stand and the events which cause it to assume whatever structure it has are
primarily tile result of lethal disturbances. Since the trees quickly fill all the
growing space available to them, no new trees can appear unless some vacancy
develops in the growing space from the lethal effect of some damaging agency.
No tree can grow vigorously for very long unless some of its neighbors are suc-
cessively overtaken by accidents of nature. Silviculture differs from nature in
that the lethal disturbances are I)lanned to lead to some desired development
for which there is at least some approximation in nature.

The forests of the Coast Douglas-fir Region provide examples of what both
theoretical ecologists and foresters can learn from the results of silvicultural
treatments. It is a region where one of the most honored hypotheses of theoreti-
cal ecology, that of the balanced, all-aged "ecosystem" or selection forest, has
been tested and found wanting. It is also one in which the currently fashionable
routine of clearcutting, burning, and planting shows signs of being less than a
universally sound simulation of the ecological development of all forests.

ECOLOGICAL LESSONS FROM THE SELECTIVE CUTTING FIASCO

The selective cutting episode of 1930-50 has been too easily forgotten by
foresters and overlooked by ecologists. The harvests then conducted in the pursuit
of single-tree selection cutting, development of allaged stands, gentle treatment
of nature and sustained yield proved to be such a fiasco in the ancient stands to
which they were applied that our profession has been all too reticent to discuss
them. One can read about the glorious takeoff in a persuasive 1936 publication
by Kirkland and Brandstrom and the crash-landing in a mimeographed account
that Leo Isaac was allowed to issue in 1956.

This was a moderately good test on a large scale of an attractive idea that
repeatedly emerges from thoughtful consideration of theoretical ecology. If
ecological systems, including managed forests, are to he perpetually enduring,
they must be in an equilibrium in which production and oiisumption are brought
into balance within spans of time and space that are not unduly large. All of the
cycles of materials should be closed within distances and periods of time that
are as short as possible. These fundamentally sound ideas, applied to silviculture,
are all too easily wrapped into a minute package in the mirage of the all aged
selection stand. Sustained yield would be automatic; few units of growing space
would remain long unoccupied; the new generations of trees would close the
cycles of materials quickly because most of the bones of their progenitors would
be close at hand.

The light, partial cuttings conformed quite faithfully to these goals and to
the outward appearances envisioned in the concept of the all-aged stand. Only
large trees were removed and this released smaller and ostensibly younger trees
as well making room for some new trees to become established. It could be said
that all this was a respectable cloak for high-grading but it is hard to see that
the fundamental ecological concept being applied would have called for anything
else. If the ancient stands involved had, in fact, evolved that all-aged condition
of ultimate balance which some ecologists asribe to stands long untouched by
human hand, this method of cutting should have worked well.

The immediately apparent cause of failure was that the stands were so ancient
and decrepit that the light cuttings set off chain-reactions of accelerated wind-
fall, rot, and bark-beetle attack (Isaacs, 1956). Furthermore, the regeneration
that usually appeared in the small vacancies was not Dmiglas-flr. However, as
far as the test of ecological theory is concerned, the results showed that the
structure of the stands was misinterpreted. The scheme failed because the stands
probably had no more than two ancient age-classes and a modest amount of
advance growth; It might have worked had there been groups of middle-aged and
vigorous trees. It would be technically possible to construct more youthful all-
aged stands in time, but these would be highly artificial creations.



The hypothesis which I draw from this situation an dothers like it, is that the
essentially even-aged stand structure generated by lethal disturbances over
sizebale areas is more nearly the norm of nature. The complex stands commonly
found on favorable sites and casually taken as uneven-aged, are often more
realistically interpreted as stratified even-aged mixtures. In such stands the
different species grow at differing rates in height and tend to segregate into
different vertical strata accordingly.

Whether stands be pure or mixed, the various kinds of ecological equilibrium
as well as the objectives of sustained yield and maintenance of productive effi-
ciency, can most readily be achieved in forests composed of even-aged stands.
However, the books are not balanced in spaces of time and distance as small as
they might theoretically be. While this may be a biased rationalization of even-
aged management, it also appears to be a common way in which the same balance
was struck in pure state of nature.

VARIATIONS ON THE CLEARCUTTING THEME

The most important practical conclusion w-hich emerged from the selective cut-
ting detour was that it fell short of meeting the comparatively versatile ecolog-
ical requirements of Douglas-fir seedlings. The technique of clearcutting, slash
burning, and planting wdich subsequently became commonplace obviously does
meet these requirements on the majority of sites. However, there is I)lenty of
evidence that it is not a universal solution to all the present and future silvicul-
tural problems of the region. In fact, there is no silvicultural method that works
w-ell enough to deserve becoming standard operating procedure. Even for a given
species it is not logical to expect that the controlling environmental factors will
necessarily be the same on all sites in a locality or from one edge of the natural
range to the other.

It is actually fortunate that the routine of clearcutting, burning, and seeding
or planting of Douglas-fir has worked at all. From the standpoint of ecological
adaptation the native species best adapted to this kind of disturbance are red
alder, lodgepole, pine, possibly ponderosa pine, and a wide variety of shrubby
and herbaceous pioneers. In most instances the optimum environment for young
Douglas-firs is found underneath partial shade. Roy Silen has pointed out to me
on several occasions that the natural fires which gave rise to so many pure
stands of Dougals-firs did not result in immediate, total exposure of the site but
left partial shade at least of dead snags and more often of scatterd treees that
died slowly or not at all after the fires. The fact that Douglas-fir can be regen-
erated on many exposed sites shows that it can often endure such microclimates
hut not that they are ideal.

The w-idespread use of planting partially obscures the fact that complete cx-
imsure is actually detrimental to regeneration of Douglas-fir on many sites such
as some southerly slopes, loose-textured soils. high elevations, and parts of the
range where the rainless season is long. Planting by-passes some of the more
serious problems of heat injury and other hazards of succulent seedlings and
sometunes enables evasion of some ecological limitations. The eruption of her-
baceous pioneers that usually follows clearcutting and burning is probably fully
as much a microclimatic help as a water-robbing hindrance; there have been
times and places where bracken fern helped substantially once fern-fires were
brought under control.

The procedure of clearcutting and burning seems to be one that has worked
well for replacing old-growth stands at low and middle elevations in the interior
of western Washington but has met with decreasing success as it has been ex-
tended to places that are more and more dissimilar ecologically. There are plenty
of sites in southwestern Oregon where not even planting has prevented the
technique from failing.

Attempts to extend the teelmique to high elevations of the Cascades, where
the true firs abound, have caused some of the closest approximations of sil-
vicultural disaster yet seen anywhere on this continent. While noble fir could be
an exception, it does not appear that the true firs evolved to withstand severe loads
of either incoming solar radiation or outgoing nocturnal terrestrial radiation.
Since I saw this sort of thing in the Cascades it has become apparent to me
that current misguided attempts to employ the samesort of treatment with balsam
fir in the eastern part of the continent are also going badly even at sea level. The
reservation of advance growth is the key to maintenance of these forests. The
clearcutting itself, if carefully conducted, is sound enough but one has to skip the
slash burning. The only alternative w-ould be to burn and plant lodgepole pine;
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Douglas-fir and pondersosa pine are out of place under the heavy snow loads and
it seems doubtful that the Douglas-fir would stand the severe radiation loads very
well either.

The routine of clearcutting, burning, and establishing pure stands of Douglas-
fir has not worked perfectly when extended to some of the excellent sites of the
coastal rain forest. Here the problem has not been any inherent barrier to estab-
lishment of conifer regeneration .but the tendency for broadleaveci species to usurp
the sites after burning. Thimbleberry and red alder are lesser problems in the
long run than vine and bigleaf maple. There appears to be at least a possibility
that Douglas-fir by itself is not entirely capable of holding such sites against
the broadleaved species. The heavy-foliageci hemlock, on the other hand, does seem
to be Ca able of doing so; mixtures of Douglas-fir and hemlock would probably
be more capable of exclusive site utilization than Douglas-fir alone.

ADVANCE REGENERATION AND SHELTERWOOD CUTTING

A high proportion of the desirable softwood species of the region seem best
adapted to originating, not in the open, but as advance growth beneath existing
stands. Some, such as the true firs and hemlock, can do so beneath stands which
have been subjected to little or no disturbance. Others, notably Douglas-fir,
ordinarily do so only after the pre-existing stand has been partly destroyed.
If silviculture were a perfect imitation of natural processes leading to the ecolog-
ical optimum for each species and site, a number of variants of the shelterwood
method rather than clearcutting would be the most common kind of silvicultural
management in the region.

So long as the tolerances of the desired species are not exceeded, there is no
requirement that silviculture be a slavish imitation of nature. The problems
of forestry have many ingredients other than the ecological ones. Nevertheless
there are species and sites, some previously mentioned, for which experience al-
ready indicates that success depends on shelterwood cutting, or something akin
to it, for the establishment of new reproduction or the release of that already
established.

Shelterwood cutting has been used in the replacement of old-growth stands
mainly where it has been essential to protecting regeneration against heat injury
or frost. However, except in such cases of dire necessity, it is seldom used unless
it provides advantages additional to its purely ecological rationale. T. J. Starker
(1970) of Oorvallis, Oregon, has provided an excellent enumeration of the
advantages of shelterwoOd management in second-growth Douglas-fir. It is sig-
nificant that these turn as much on the financial manipulation of growing stock
as on the ecological factors involved in wood production.

One of the primary advantages of shelterwood cutting is that it provides for
the retention of trees than can earn an acceptable rate of return on their value
and for liquidating those which caiinot. This kind of juggling of growing stock
is not possible in old-growth stands; none of the trees can "earn their keep" so
they can be rather expensive umbrellas if reserved mainly to protect seedlings.

This aspect of shelterwood cutting is, of course, merely an extension of one of
the purposes of thinning into the regeneration period. Where thinning is feasible,
shelterwood cutting can be logical regardless of whether there is benefit to
regeneration.

Use of shelterwood cutting does not have to mean natural regeneration. If
there is reason to employ planting or direct seeding, there is no law which pro-
hibits doing it beneath a shelterwood.

The desirability of shelterwood cutting, like that of its handmaiden, thinning,
depends on whether road systems are managed to keep stands accessible through
all or part of a rotation. In a region of steep terrain and high costs of road mainte-
nance, decisions about the nature of the permanent road system are obviously
a crucial consideration in overall solutions to management problems including
those of silvicuiture and forest protection.

STRATIFIED MIxTURES

Earlier in this discourse the view was advanced that attempts to apply the
selection method had failed partly because the structure of the complex, mixed
stands of old growth was misinterpreted. The tendency to equate mixed compo-
sition with mixture of age classes has impeded attempts of both ecologists and
foresters to comprehend mixed forests throughout many parts of this continent.

During two decades of peripatetic travels around the humid parts of the
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continent I have come to believe inor be obsessed bythe belief that most
complex stands are essentially even-aged stratified mixtures. In such stands the
very large differences in tree diameter are not tile result of significant differ-
ences in age but for the markedly different rates at which various species grow
in association with each other. Where such stands arise from the release of
advance growth, the demonstration of the even-aged condition rests on reckon-
ing age from time of release rather than using total tree age. However, it is
entirely possible for even-aged stratified mixtures to arise from nearly simul-
taneous establishment of different species after disturbances that either involve
fire or its simulation. There are more than a few stands that were supposed
to be pure Douglas-fir plantations that have become stratified mixtures which
also include hemlock, red-cedar, and true firs.

Such stands, in fact, epitomize the situation in which use of stratified mix-
tures is a logical alternative of silvicultural procedure. Where the environmental
conditions favor the establishment of a multiplicity of species it is commonly
cheaper to play along with nature than to invest main strength and awkwardness
in efforts to keep stands pure. Part of the reason why we like pure stands is
they are easier to understand. The concept of the stratified mixture is a pathway
to understanding mixed stands.

While this concept could hardly be advertised as a universal answer to all
silvicultural problems and does have its drawbacks, it has some subtle advan-
tages. Part of the reason why we are constantly fretful about the need for
thinning of pure stands is that their diameter growth is hampered by intense
competition within single crown strata. In mixed stands we can get faster
growth on fewer trees in the uppermost strata because the trainers or fillers of
growing space can stay rather contentedly in the lower strata. The more shade-
tolerant trees of the lower strata can keep weedy pioneers such as red alder or
shade-tolerant shrubs such as vine maple from capturing otherwise productive
growing space. The opportunity for sequential removal of various strata can have
the effect of enabling the growing of several stands for the price of establishing
one.

Timber harvests in such stands would be more complicated than simpler
stands. However, there is already ample precedent for such operations in the
region. The practice referred to as overstory removal is in many instances an
established and logical reaction to the existence of stratified mixtures.

This kind of procedure or, for that matter, anything involving the deliberate
use of advance growth would provide for relatively continuous occupancy of
forest sites. This not only contributes to lroduction efficiency but also helps keep
the forest continually green in the eyes of a critical public.

Finally this approach has the virtue of simulating the natural ecological devel-
opment of many important kinds of stands. The simulation is not only more
honest and faithful than attempts to manufacture all-aged stands would be but
it also takes the form of even-aged management and is thus more practical.

The silvicultural and logging problems of replacing decrepit old old-growth
stands have lead to considerable zeal for planting up "nice, clean burns." The
new forest of younger, more vigorous, and resistant trees will bring its new
problems. However, the constraints on the exercise of constructive silvicultural
imagination will be less severe. A wider variety of procedures will emerge from
sober analysis of all of the natural and social factors that govern forestry
practice.

CoMMENTs ON THE ThSTIMONY OF Da. ROBERT R. CURRY

(George B. Staebler, Director of Forestry Research, Weyerhaeuser Co.)
In testimony before the Public Lands Subcommittee of the Senate Committee

on Interior and Insular Affairs. Dr. Robert R. Curry of the University of Montana
declared that the threat of soil erosition and leaching of soil nutrients was so
serious following cutting of forests that the cutting should in fact be halted.

Dr. Curry based his startling testimony on evidence from a few studies which
he generalized very broadly to a great many forest types and regions of the
United States. To generalize he made many supporting assumptions; he also
proposed, where necessary, hypotheses which are new, tentative, and untested.

If decisions are to be madein this instance to continue or discontinue harvest
of our forests based on the threat of loss of fertilitythe decision maker must
recognize that each of the so-far presented parts of the scientific case against
harvest has a certain probability of being correct. Several partsincluding
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research results, assumptions and hypothesesare linked together. The prob-
ability of the final conclusions being correct is the product of the component
probabilities. A little experimenting shows that the end probability is very low,
even if based on only a few components of medium or lower probability.

Dr. Curry states, after examining the rate of forest harvest: "We would,
therefore, have 50 years of consumption at our present rate if no new timber
grew." He then asks "What are the chances that it will grow?" One must only
conclude that the chances are quite good, if the probability that timber w'W
grow is the complement of the probability that it will not grow because of
the flushing of soil nutrients, or soil erosion following clearcutting.

Most of Curry's concern, about loss of nutrients from the ecosystem following
clearcutting comes from the results of the Hubbard Brook study in New Ham-
shire. There are unique features about the watershed and soils where this well-
conducted study was carried out that make the results also unique and, hence,
nontransferable to other situations. Also, there were features of the study not
at all comparable to operational clearcutting. Further, the Hubbard Brook study
is the only study of ten in the United States with presently meaningful data
which shows soil nutrient losses that would suggest that the system of forest
harvest be examined for this reason.

We (at the Weyerhaeuser Forestry Research Center) assessed the store of
siutrients in a western Washington forest soil and compared it with losses
measured in an Oregon watershed. Using chemical soil analyses from our forest
soil survey, we calculated the weight of the nutrients in a typical forest soil
(Morgan clay loam) on the St. Helens Tree Farm. Losses of nutrients (not from
this same soil) following clearcutting of an old-growth Douglas-fir forest were
measured on the H. J. Andrews Experimental Forest east of Eugene, Oregon
by the Pacific Northwest Forest & Range Experiment Station.'

While the supply of individual nutrients in the St. Helens soil is of the order
of tons per acre, losses following clearcutting on the H. J. Andrews were of the
order of pounds per acre.

IPounds per acrel

Annual loss
Nutrient inventory after clearcutting

Approximately half as much as was lost after clearcutting was also lost in
the undisturbed watershed used as a control in the H. J. Andrews study. Inputs
to the system from precipitation and rock weathering were not measured.

Soils of the Pacific Northwest are highly resistant to erosion. They are deep,
permeable, and have a high waterholding capacity. A Forestry Research Center
study in the field of forest soils showed that representative soils on the St. Helens,
Vail, and McDonald tree farms, after removal of the forests, had infiltration
rates ranging from .8 to 18 inches per hour. Excluding the samples with the
lowest and highest infiltration rates, the range was from 8.9 to 16.3 inches.
Rainfall intensity in the Pacific Northwest rarely exceeds one inch per hour. For
the west slope of the Cascade Mountains, rainfall exceeding 1 0 inches in an
hour is expected to occur only one year in ten.2 Dr. Curry does except the coast
ranges of the Pacific Northwest in his blanket prophecy of doom through erosion.
He does not, however, recognize that good practices can prevent erosion in for-
estry, just as they have in agricultureand with such notable success.

One other point in Curry's thesis deserves comment. After predicting the
complete depletion of soil rnstrients through repeated tree cropping, he asks why
depletion has not occurred from nature's repeated total harveststhrough fire
of many forest types, notably Douglas-fir. He answers the question by hypothe-
sizing that fires whiei destroyed the forest were so hot that the soil was literally

'Freclricksen, R. L. 1970, Comparative Chemical QualityNatural and lflsturbed Sterams
Following Logging and Slash Burning. In: Proc. Symposium. Effects of Logging on
Stream Environment. Oregon State University Press. (In Press).

Estimates from Weather Bureau Tech. Papers No. 28, 40 and 49.

Nitrogen 8,000 0.2
Phosphorous 5,100 .3
Potassium 2,000 4.8
Calcium 19,800 54.3
Magnesium 7,900 14.0
Sodium 300 30.8
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sterilized; sterilization prevents proliferation of soil flora and fauna. The sudden
proliferation of micro-organisms following clearcutting is presumed to bring
about the changes in nutrients which result in their being flushed down the
streams.

This hypothesis, or some hypothesis, is absolutely essential to the argument
that although nutrient flushing will occur following clearcutting, it does not oc-
cur in nature from cropping by fire (nature also "crops" by insects, disease, and
wind. Curry has no hypotheses for these systems). The hypothesis does not
withstand scrutiny. Studies of the effects of fire on forest soils have shown that
fires simply do not burn hot enough to affect the soil in the way required. One
study of slash burning in the Pacific Northwest showed that less than 1 percent
of the area was severely burned after what was considered an exceptionally hot
fire. Of the remainder, part was not burned at all and part was lightly burned
(only a portion of the litter burned or charred). The "sterilization effect" Curry
refers to could only have occurred in the severely burned spots. In another study
only 4 percent of the soil was severely burned; and of the remainder, half was
lightly burned and half not burned at all.

Finally, the tremendous complex question to which Curry has directed his
attention involves not only forest soils, but also nutrient cyclingrequiring com-
prehensive understanding of plant physiology and the intricate relationship of
soil, climate, and all the plant and animal life making up the ecosystem. Those
who study nutrient cycling recognize that our knowledge is incomplete in this
area. Hypotheses about the long-term damage from forest cropping are simply not
justified by what we know at this time and even less so I)y what we don't know.

Tarrant, Robert F. 1954. Effect of Slash Burning on Soil pH. Pacific Northwest Forest
and Range Expt. Sta. Research Note No. 1O2
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OGDEN
REGION 4 HEADQUARTERS

Kemmerer

The four National Forests of northwestern
Wyoming have a combined area of approxi-
mately 7 million acres, including more than 2
million acres in Wilderness and Primitive
Areas.

Portions of the present Forests were set
aside as Forest Reserves in the 1890's.
Through a complex series of changes in name
and area they have evolved into the present
administrative units. Their colorful history re-
calls Indian battles and cattle wars, the early
fur trade, and the Oregon Trail.

The waters of northwestern Wyoming flow
to the Columbia, the Missouri, and the
Colorado River systems, and the mountain
peaks include 13,785-foot Gannett Peak, the
highest point in Wyoming.

Photographs
Cover: Breccia Cliffs, Shoshone N.F.
Part I: Enos Creek Road, Shoshone N.F.
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W Y...O M I N G

REGION 2 HEADQUARTERS

The Teton National Forest covers 1,687,932
acres and includes the 563,500-acre Teton
Wilderness.

The Bridger National Forest covers
1,711,719 acres including 383,300 acres in
the Bridger Wilderness.

The Shoshone National Forest covers
2,431,949 acres and includes 834,234 acres in
the North and South Absaroka Wilderness and
450,930 acres in the Glacier, Popo Agie, and
Stratified Primitive Areas.

The Bighorn National Forest covers
1,107,333 acres and includes the 137,000-acre
Cloud Peak Primitive Area.

Part II: Deadman's Creek, Bridger N.F.
Part III: Sheep Creek Overlook, Bridger N.F.
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In recent years, forest management prac-
tices, notably clearcutting, on four National
Forests in Wyoming, have been a focus for con-
troversy. Strong criticism has been heard in let-
ters, news articles, and public statements. The
issues are important for the owners of these
lands - the American people - and for the
Forest Service - the agency assigned to protect
and manage them in the public interest.

In response to public concern, the Regional
Foresters of Regions 2 and 4, who administer
these four Wyoming Forests, appointed a team
to analyze the various problems. We, the study
team, all scientists or resource managers, are
members of the Forest Service, but not directly
responsible for on.the-ground management.
Our charge was to review timber management
practices on the Bighorn and Shoshone Nation-
al Forests of Region 2, with headquarters in
Denver, and on the Teton and Bridger National
Forests of Region 4, with headquarters in
Ogden. Our instructions were (1) to explore
fully the concerns and apprehensions of indi-
viduals and organizations in Wyoming, (2) to
conduct the study in accordance with section
102 of the National Environmental Policy Act
of 1969 (Public Law 91-190, January 1,1970),
and (3) to report our findings candidly - to
"tell it like it is" - and recommend any needed
changes in management practices.

In making our analysis, we relied on two
principal sources of information. One was a
combination of field examination, review of
pertinent plans and policies, and gathering of
statements from employees at Regional, For-
est, and Ranger District levels. The other was
verbal and written communication with mdi-
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viduals who spoke as representatives of a wide
variety of organizations, companies, and local
governments, and who also expressed their own
strictly personal viewpoints. We also employed
Mr. Arthur L. Roe, Consulting Forester and a
member of the Forestry School Staff, Univer-
sity of Montana, to make an independent evalu-
ation of silvicultural practices.

We made air and ground observations of tim-
ber management practices on all four Forests
during July 1970, accompanied by Forest Serv-
ice personnel. As a group, we spent about 2
hours air time and 2 or 3 days field travel on
each Forest; some individual followup visits
were also made.

Most of the Forest Service employees we
talked to expressed strong attachment to the
land and a personal and professional pride in
striving toward excellence in stewardship. We
encountered no attempt to disguise the exist-
ence or magnitude of land management errors.
Our discussions and the written statements we
received expressing individual points of view
provided a broad and relatively unguarded cri-
tique of Forest Service management practices.
Many of the criticisms in this report and the
suggestions for needed changes came from
Forest employees.

These first contacts with people - Forest
Service peoplegave us considerable insight
into the depth of concern by individuals. Even
so, we were not quite prepared for what devel-
oped during the next 2 months as we followed
through in our contacts with people outside
the Forest Service.

Our visits developed in a free and unstruc-
tured style. Outfitters, guides, doctors, law-



yers, businessmen, politicians, home builders,
artists, dude ranchers, government officials, re-
tirees, newsmen, loggers, hunters, foresters,
and a generous assortment of others gave their
time and attention, and often their hospitality,
to a study team with a seemingly impossible
task Opinions, facts, recommendations, and
condemnations flowed from individuals and
groups in great variety - motivated by a vari-
ety of concerns, emotions, and prejudices, in-
cluding the prevailing mood of the nation to
exercise the right to question. If all this could
be put to music, there might be a horrendous
discord, except for one common chord the
resolve to assure proper management of forest
land resources.

This land of Wyoming is home to a hardy
stock. Residents seemingly thrive on bucking
the elements and on the physical exhaustion of
back-country exploration. In communities
throughout the study area, sometimes hun-
dreds of miles apart, but apparently still welded
by the pioneer spirit, people spoke freely and
repeatedly of their feeling for the land - "this
is my country."

The concerned individuals were not always
those of the "old guard." Young men and
women - some in the early years of their ca-
reers, some just beyond apprenticeship in fam-
ily enterprises, some still doing college and
graduate work - vigorously participated in dia-
logues with us.

Opinions varied widely, even in groups re-
presenting a single organization Although
these opinions were frustrating to analyze, our
encounters with people were refreshing. We
were impressed by the independence we recog-
nized in so many individuals.

This grassroots approach to problem exami-
nation gave us a sense of personal involvement.
Corresponding with interested persons was the
springboard to our learning the magnitude and
depth of concerns. The written statements we
received were accompanied by requests for
person-to-person discussions. We visited with a
kindly gentleman in a church, with a smartly
dressed lady in a dingy hotel meeting room,
with a mayor in the town hall, with a convales-
cent in a hospital solarium. We talked with
dude ranchers out on the ranch, with conserva-
tion groups at "downtown" meetings, with
timber industry men in the woods or at the
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plant site, with homeowners at their summer
home sites, and with both appointed and
elected officials at their offices or wherever we
found them. Occasionally, these concerned
people took us to see examples of the timber
harvesting activities that had aroused their
concern.

Not all the opinions expressed were in op-
position to Forest Service timber management
practices. Some fully supported past and recent
management actions and current plans. Not all
opposition protested the same forest manage-
ment activities - some opposed clearcutting
and roadbuilding, some opposed roadbuilding
but not clearcutting, and some recommended
intensive timber production on designated
areas only. And not all expressions of discon-
tent were related to Wyoming timber
management - other National Forests, sum-
mer home permits, grazing management, recre-
ation facilities, and wilderness management all
came in for some comment. This wide range of
interests and concerns we saw as part of an
overriding issue - the people want the Forest
Service to be sensitive to their needs, to their
interests, and to their desire to participate in
decisionmaking.

The views we heard were essential in giving
us the necessary perspective on timber manage-
ment practices on the four Forests. The impres-
sions and testimony we gathered are synthe-
sized to the best of our ability in the pages of
this report. We recognize that the Forests have
a wealth of resources important to people in
Wyoming and elsewhere, in both consumptive
and nonconsumptive values. There is little
doubt that we have not explored all the ramifi-
cations of the problem of using these resources
wisely. Knowledge and understanding of social,
cultural, economic, and environmental forces
are basic to achieving long-term multiple use
benefits. Admittedly there are limits to our
capabilities. We have not undertaken to eval-
uate the broad social and economic aspects of
the National Forest System programs in
Wyoming. We hope, nevertheless, to have clar-
ified, within the scope of our combined corn-
peteiice, some specific problems of manage-
ment. Thus we have taken a few steps toward
the vital communication that is so necessary
between a public agency and the people it
serves.



Our investigation of forest management in
Wyoming confirms that a confrontation has
developed between residents of the State and
the Federal agency charged with protecting the
public interest in National Forest lands. In es-
sence, the criticism we heard is that the Forest
Service has given priority to timber production,
whereas it should have given priority to water-
shed, wildlife, recreation, and scenic values;
that is, to preserving the quality of the environ-
ment. This criticism is implicit in a variety of
specific protests against Forest Service activi-
ties, such as clearcutting, road construction,
handling of logging residues, and efforts at re-
generation of harvested areas Public confi-
dence in the ability of the Forest Service to
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manage the Forests has suffered. The Service is
accused of lack of knowledge, lack of under-
standing, and lack of response to the wishes of
the people of Wyoming and of the Nation.

These accusations pose important ques-
tions: Has there been or is there likely to be
permanent or avoidable temporary damage to a
resource? Can the Forest Service involve people
by informing them and using their abilities and
thus increase public confidence? The solutions
for these problems are not simple and cannot
be stated briefly An overview of the problems
and certain broad recommendations are pre-
sented now, however, as a foundation for the
discussions and more specific recommenda-
tions in Parts II and III.



Dissatisfaction with Forest management in
Wyoming is of recent origin. Until the late
1950's and early 1960's there was little timber
management in the State. Forest Service man-
agement, beginning in the early 1900's, started
with a fire protection program. Until the
1950's, timber cutting was chiefly for railroad
crossties, sporadically harvested from many of
the more accessible stands of lodgepole pine
(the local term is "tie-hacking"). Small volumes
of timber were also cut for lumber, posts, and
poles. These were mostly "highgrading" opera-
tions using horses and small machines and re-
moving only the bigger and better trees. Also,
starting in the 1930's and continuing until the
mid-1960's, insect control programs were car-
ried out. Generally these were regarded as hold-
ing actions: their purpose - to protect timber
values until market demands would permit har-
vesting and subsequent establishment of new
stands of trees. These activities apparently had
general public support; at least, they did not
provoke criticism from noncommercial user
groups

By the late 1950's, new developments in
harvesting and milling technology, together
with increased demands for lumber supplies,
altered the economic picture for lodgepole pine
timber from these Forests. National Forest
managers saw the opportunity to convert old
deteriorating forests to young vigorous ones.
Conversion would prevent further losses to in-
sects and disease and at the same time contri-
bute to the public welfare by creating new jobs
and by helping to supply lumber needed for
accelerated housing construction. Most people
welcomed the changed social and economic out-

The Direction of Current Forest Management
Much of the criticism we heard was directed

to specific logging practices. Nevertheless, it
was evident that even if timber harvesting were
done in the best possible way there would still
be some public opposition to any timber har-
vest on these four Wyoming Forests. Opinions
were confusingly contradictory. We were told
that Forest Service timber sale programs re-
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Historical Background
look as an improvement. On this positive basis,
the lumber industry, encouraged by the Forest
Service, quickly built timber processing plants
at key locations adjacent to these National For-
ests. Shortly thereafter, hundreds of acres of
lodgepole pine and some spruce forests were
being clearcut in large units, mills were operat-
ing at full capacity, and plans were being made
to expand timber harvesting to the sustained-
yield levels indicated by timber inventory
information.

By about 1965, the apparently unforeseen
visual impacts of clearcut timber harvesting
reached the public. The result was organized
opposition. The belief became widespread that
continued harvesting of timber in the high-
altitude forests of Wyoming would have serious
adverse effects on soil, water, fish and wildlife,
and landscape values. This belief took on spe-
cial currency with the rapidly increasing public
attention to environmental quality during the
late 1960's.

Northern Wyoming is singularly blessed
with magnificent landscapes and rich resources
of water and wildlife; many residents consider
these the essentials of a quality environment.
For some, even minor change is degradation,
and timber harvest produces more than minor
changes.

In the view of many people in Wyoming,
timber harvesting as practiced on the four For-
ests represents overemphasis on timber produc-
tion goals at the expense of other resource
values. We were told repeatedly that the wild-
life and scenic resources of northern Wyoming
are nationally significant, whereas the timber
resource is only locally important.

spond to industry demands and mill capaci-
ties without regard to sustained yield, and
conversely, that vast tracts of valuable timber
are being wasted in locations where the Forest
Service has restricted harvest to avoid conflicts
with other resource uses. We heard that contin-
uation of present cutting would cause a loss of
tax base and jobs when the timber was gone.



Figure 1. - The clearcut here is unduly large, and adverse visual effects on the stream zone are
apparent. (Sheridan Creek, Shoshone National Forest)

Then we heard that any cutback in sales volume
would be a waste of valuable resources and
cause reduced tax base and jobs. We were told
that the Organic Act of 1897 and the Multiple
Use Sustained Yield Act of 1960' require the
Forest Service to authorize timber harvest on
Forest lands; we heard also that timber har-
vest in Wyoming is economically unsound re-
gardless of its effect on other resource values.
Attitudes crystallized into three main posi-
tions: (1) that Wyoming timber is already over-
harvested, (2) that overreaction to criticism is
causing underharvest, with serious economic

'The Multiple Use - Sustained Yield Act of 1960 (16
U.S C. 528-531) provides that decisions be made

with consideration being given to the relative
values of the various resources, and not necessarily
the combination of uses that will give the greatest
dollar return or the greatest unit output." (Section

It defines sustained yield as the achieve-
ment and maintenance in perpetuity of a high-level
annual or regular periodic output of the various re-
newable resources of the national forests without im-
pairment of the productivity of the land." (Section

1125

effects and (3) that there should be no timber
harvest in the Wyoming National Forests.

We believe that public concern about over-
harvest is an understandable reaction to visible
evidence on the ground. The appearance of
overharvest in many places is created by timber
management practices that were uncoordi-
nated or in conflict with the protection of
other resource values, as we will illustrate in
later sections of this report. We found much
evidence of good management, but we also
found indications of serious shortcomings.
There was some evident damage to wildlife hab-
itat and to soil stability. More frequently, ipô
tential for such damage was clear, although no
evidence of damage could be found. Damage to
the scenic quality of the landscape, however,
was unmistakable.

Four examples, one on each of the four For-
eats (figs. 1-4), are representative of what we
found. The conflict between timber and other
values is evident. These operations, carried out
some years ago, have bean roundly criticised,
not only by the public but also by members of
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Figure 3. - Logging here has left unsightly residue and has removed cover arounda pond
(Union Pass, Fish Creek, Teton National Forest)



Figure 4. - The cutover area dominates this view of the landscape from a highway. (Owens
Creek, Bighorn National Forest)

the timber industry and the Forest Service
Careless harvesting and incomplete rehabilita-
tion have created the impression that only tim-
ber values were considered We believe that
there have been inadequacies in planning, in
execution, and in evaluation of management
actions on all four of the Wyoming Forests, and
that the evidence justifies concern for the
future. The results of present actions will not
be clear for some years, and it is important that
past errors should not be repeated.

The possibility of overreaction leading to un-
derharvest is hard to evaluate. Undoubtedly,
current multiple use planning is more compre-
hensive than past planning has been. As it
brings greater concern for quality in land man-
agement, it will also make future timber sales
more expensive Whether added costs will bring
about a reduction in the amount of wood har-
vested is not yet clear

Finally, we believe that prohibition of tim-
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ber harvest, although worthy of consideration,
is neither necessary nor desirable Each of the
Forests has allowed logging in areas that would
have been better left uncut; each has allowed
some cutting with apparent disregard for other
values and other resources; and each has experi-
enced some regeneration failure. Nevertheless,
each Forest has areas of timber production po-
tential where management for wood produc.
tion is proper. Moreover, even where the timber
production potential is low, cutting can be a
useful land management option Timber har-
vesting cannot be done invisibly, but it need
not be a desecration. Generally, harvesting can
be done without impairing other values if man-
agement practices are appropriate It can en-
hance other values Timber harvest, including
clearcutting, can be successfully used to im-
prove wildlife habitat and water yield. Forests
can be managed for environmental quality as
well as for wood products.



The Sources of Management Deficiencies
When citizens criticize the actions of public

agencies, there is always a tendency to blame
the administrators. Seldom, however, is this
simplistic approach justified. We have no wish
to gloss over or excuse management errors.
Nevertheless, we must point out that many
of these resulted from conditions outside the
control of the Regional Foresters and person-
nel of the individual Forests, or from policies
believed to be in accord with public opinion
at the time. Lack of information from re-
search and lack of manpower for fact gather-
ing and sale administration on the Forests were
also contributing factors.

A primary target of protest, the apparent
overharvest of timber, was partly a response to
Federal law and USDA regulations that the
Forest Service harvest timber to satisfy an obvi-
ous public need. It is apparent now that the
estimates of allowable cut were partly based on
over-optimistic assumptions as to the amount
of growth on forested lands that was suitable,
available, and economically feasible to harvest.
Since much of the forested land in certain parts
of Wyoming is unloggable under present tech-
nology, the cut was concentrated in the area
that could be logged.

Concurrently, the use of timber cutting ass
means of control of bark beetle infestation led
to logging where no logging should have been
done. The experience of the past 10 years has
demonstrated that this logging was largely a
vain effort but at one time it appeared to be a
logical extension of Forest Service policies
aimed at forest protection.

The frequent failure to apply the princi-
pies of landscape design in layout of cuttings is
criticized in this report. Only a few training
opportunities in landscape architecture related
to forestry programs are now available, how-
ever. Although the Forest Service employs
more landscape architects than any other Fed-
eral agency, none of these four Forests have
them. The Forests cannot make completely
effective use of the landscape architects in the
Regional Offices because of distance and sched-
uling difficulties.

The most apparent cause of the manage-
ment weaknesses we observed was the lack of
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adequate multiple use planning. Commonly
this deficiency stemmed from the lack of basic
inventory information about the land and
about people's needs. Good multiple use plans
can be prepared only when sound resource and
ecological data, and reliable information about
social, economic, and environmental values and
needs are available. Counsel from the public
and interested organizations is an essential part
of this information. Only on this basis can man-
agement objectives be properly established and
coordinating decisions made in each facet of
the management program.

Inadequate planning has sometimes been ac-
companied by inattention to existing guide-
lines for execution of management programs.
Guidelines have been neglected in such matters
as closure of temporary roads, treatment of log-
ging residue, and efforts at insuring regenera-
tion in cutover areas. We found frequently that
problems could have been avoided had the man
on the ground simply done "what ought to be
done."

A search for the deeper cause of this kind of
neglect brings us to the problem of staffing and
financing. "We don't have enough well-trained
people or enough money to do a quality job of
timber management" was, in essence, the mes-
sage we heard from on-the-ground Forest Serv-
ice people. The basis for this contention was
convincingly demonstrated. Jobload calcula-
tions on time requirements and judgments of
level of competency needed to perform quality
work have missed the mark. We learned that
employees with inadequate training and experi-
ence in silviculLure and multiple use coordina-
tion were making the field decisions on sale
layouts and harvesting practices because Forest
Service officers who have the proper back-
ground are burdened with too many other es-
sential duties to give detailed attention to this
work. In sale administration, we were told, and
our observation confirmed, that competent
people were overburdened with work, or in-
adequately prepared employees were doing this
important job. Finally, we found that none of
the Forests had an employee trained in land.
scape architecture, and that all were short



handed in such important disciplines as wildlife
biology, soils, and hydrology.

The staffing problem and the associated
problem of frequent transfer of personnel on
the Forests have led to another important
weakness in management. Evaluation of past
actions has been insufficient to detect errors,
correct them promptly, and avoid their repeti-
tion. A man who has his hands full with future
assignments is not likely to look closely at past
actions. It is clear, however, that there has been
a general failure to provide for the necessary
time to look at what has been done and at the
results after some years have passed. Especially
in the area of regeneration was this deficiency

The Future Course of Forest Stewardship
Obviously, some uncertainty exists in the

public mind as to the future of the Forests. We
must say, however, that to a large extent, man-
agement weaknesses are already recognized by
the Forest Service and measures are being taken
to correct them. This report evaluates these ac-
tions and suggests ways in which they should be
speeded up and reinforced.

The two Regional Foresters have provided
Multiple Use Management Guides. Within these
frameworks, each of the four Forests has pro-
gressed in multiple use planning during the past
decade. But, the rate of progress varies and no
Forest has attained the refinement needed to
assure that all values and needs are adequately
reflected and properly blended.

The Forests are obviously responding to the
need for improvement. But the lack of ade-
quate staffing is a stumbling block in their ef-
forts to accomplish the complex job of plan-
ning while carrying out current administrative
and protective duties. We concluded that there
is urgent necessity to refine, revise, and update
existing multiple use plans. The effort to do
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noticeable: evaluation of past failures with
natural regeneration would have led to planting
in many areas that are still bare, and similar
evaluations of plantings would also have been
helpful.

Among the probable causes of management
deficiencies we must also include timber sale
policies and contract requirements that have
led to harvest without adequate provision for
land restoration and regeneration. We have
made no specific evaluation of these except as
they relate to forest practices discussed later in
the report. it is clear, however, that land resto-
ration and regeneration costs were sometimes
not covered by the value of the timber sold.

this within the present organization and staff-
ing framework cannot succeed without addi-
tional financing or some reduction in existing
programs. Time and capability to evaluate and
analyze forest management alternatives are
simply not available.

The Forest Service must strive to increase
public confidence and trust. This will not be
achieved by rhetoric, but will require repeated
demonstration that declarations for quality in
management are actually appearing as physical
accomplishment on the ground. Results of ef-
fective multiple use planning are beginning to
show on the land in some places. The Forest
Service should not expect, however, that confi-
dence and trust will be strengthened quickly.
Neither should the public expect thatnew man-
agement direction will appear instantly and
completely in all activities. it is imperative,
however, that open communication be main-
tamed between the Forest Service and the pub-
lic and that statements and actions of every
Forest Service employee meet the highest
standards of professional competence.
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Basic Recommendations

As a result of our investigations, we present the following broad rec-
ommendations for future action. In later sections, more specific rec-
ommendations are found following discussion of management practices.

The importance of wildlife, recreation, and scenic quality as key
values should be recognized in every management decision on the
National Forests of Wyoming.

Multiple use planning should be a team effort, using input from
Forest Service specialists in all appropriate areas of knowledge,
and from interested citizens and organizations as well. Therefore:

Plans reflecting these inputs should be clearly stated and an-
nounced to the public in an understandable form.

Agreed-upon plans should be fully implemented in a manner
clearly evident to the public.

The effectiveness of planning should be periodically evalu-
ated and the results reported to the public.

Needs for adequate staffing for the development, implementation,
and evaluation of plans should be explicitly stated in Forest Service
budget requests.

Every member of the Forest Service should be committed to the
principles of high-quality multiple use management and to the
urgent necessity for putting these principles into practice.

10



In Part I, we have outlined the primary
concerns of this report. In Part II we explore
the problems more fully and specifically. Clear-
cutting requires road construction, produces
logging residue, and must be followed by regen-
eration. Although they are closely linked, the
particular problems associated with these prac.
tices are conveniently discussed separately.

Our aim in this discussion is not to place
blame for the mistakes of the past but to learn
from them This report would have little value,
however, if specific illustrations were not given.
Many of the examples cited here are negative,
because these make their point most clearly
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and dramatically. Yet it would be inaccurate
and an injustice to much excellent management
on the Forests to report only negative observa-
tions. We found harvests that were made care-
fully and respected the surroundings and forest
values other than timber. We found roads well
designed and well related to desirable access for
generalized use. We found logging areas that
showed evidence of high-level cleanup of wood
residues. We found cuttings on which regenera-
tion has been good and forest cover is being
returned. In short, we found a substantially
higher quality of management than the public
criticism implies.



Clearcutting, the harvesting method that has
been used almost exclusively in lodgepole pine,
and frequently in Engelmann spruce, is the
overwhelming focal point of concern about Na-
tional Forest management in Wyoming.

Almost without exception, critics protested
the size of clearcuts. Forest Service personnel
agreed that many cuts had been too large, and
even the loggers, who would presumably bene-
fit from large cuts, did not advocate the exten-
sive openings created by some of the older
timber sales. Another common theme was
damage - real, potential, or suspected - that
clearcuts might do to watersheds, wildlife habi-
tats, recreational opportunities, and scenic
values.

Criticism on purely esthetic grounds was al-
so very common. Much objection was ex-
pressed to the devastated appearance of cutting
areas, centering particularly on logging debris
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The Place of Clearcutting

Clearcutting is only one of the alternative
harvest methods open to the forest manager.
The choice among alternatives is dictated by
many conditions.

SILVICULTURAL SYSTEMS

Over several centuries, foresters have devel-
oped two major silvicultural systems, even-aged
and uneven-aged. Though devised mainly for
timber production, these systems are based on
the ecology of forest tree species. Hence they
are also adaptable to other forest uses.

In the uneven-aged, or selection system,
trees are harvested singly or in small groups
throughout the forest on a regular schedule de-
termined by growth rate. This system creates a
forest that consists of all sizes of trees, from
seedlings in new openings to fully mature trees
ready for harvest. It simulates the process of
death and replacement of trees in a forest free
of major natural disturbances that interrupt
successional stages of forest ecosystems.

Even-aged silviculture simulates the process
of death and replacement after natural dis-

Clearcutting

12

and roads. The shape and location of clearcuts
also drew criticism.

A fairly large number of people stated that
clearcutting was not really necessary and sug-
gested that other harvest techniques might be
used instead. Very commonly, we heard the
concurrent observation that clearcutting can
only be defended on economic grounds: it was
said to be the only way the low-yield forests of
Wyoming can be logged at a profit.

Many Forest Service employees participated
in or suggested the criticisms we have de-
scribed. In various ways, however, they also ex-
pressed another concern - that past misuse of
the technique might result in the loss of clear-
cutting as a silvicultural option. Industrial for.
esters also voiced this concern. Better under-
standing of the real value of clearcutting is
needed. At the same time, understanding of the
proper use of this method is also needed to
avoid undesirable consequences.

in Wyoming Silviculture
turbances - fire, windthrow, or outbreaks of
destructive pests. All trees on portions of the
area, rather than individual scattered trees, are
harvested on a schedule that permits the pro-
cess to go on indefinitely. The basic idea is
this - if 100 years are required for a tree to
grow to a desired size, 1/100 of the forest acre-
age is harvested annually. Even-aged silviculture
is not as simple in practice as it sounds. Varia.
tions in soil productivity and species composi-
tion affect growth rates and harvest schedules.

In both systems of management, prompt re-
generation is critical. Slowness or failure of
regeneration affects many values - production
of-timber, water yields, recreational opportuni-
ties, and scenic quality. In an uneven.aged
system, a seed source is available from remain-
ing trees, but regeneration must be left largely
to chance because it is difficult or not feasible
to prepare a favorable seedbed in the many
small openings created by harvest ctTtting.

In even-aged systems, three basic methods
of harvest cutting provide seed in different
ways. In the seed-tree method, a few selected,



high-quality trees are left in small groups or
individually scattered over the harvested area.
When the new stand is established, they may be
removed or they may be left until a future cut
in the new stand. The shelterwood method
leaves several times as many trees per acre, and
these are usually removed as soon as the new
crop is established. The clearcut method re-
moves all trees in patches or strips. Seed is pro-
vided by the surrounding forest waIls or cone-
bearing slash. The cutting pattern for each
method permits seedbed preparation and other
treatments to facilitate regeneration of the new
stand.

THE BASIS FOR
SILVICULTURAL PRESCRIPTIONS

An appropriate silvicultural system for any
forest must satisfy management objectives for
the land unit, must meet the ecological require-
ments of the tree species, and must recognize
the condition of the forest stand and site. The
ecological requirements of tree species differ,
and a variety of stand and site conditions and
management objectives call for different silvi-
cultural prescriptions.

In Wyoming, lodgepole pine is the major
commercial tree species. Engelmann spruce and
subalpine fir are less important commercially,
but they grow on much Wyoming forest land.
Douglas-fir, aspen, and limber pine, though not
commercially important here, must be con-
sidered in environmental management. Thus,
the silvicultural prescription is normally deter-
mined chiefly by the ecology of lodgepole pine,
Engelmann spruce, or subalpine fir.

Lodgepole Pine

Lodgepole pine grows in a wide range of en-
vironmental conditions. In northwest Wyo-
ming it is an important tree in at least five rec-
ognized habitat types: (1) subalpine fir -
Engelmann spruce/dwarf huckleberry; (2) sub-
alpine fir/pachistima; (3) subalpine fir/pyrola;
(4) Douglas-fir/pinegrass; and (5) Douglas-
fir/snowberry. In all five of these types, lodge-
pole pine is seral or subclimax species: that is,
it is strongly intolerant of shade and dependent
on such disturbances as wildfire or blowdown
for the successful establishment of a new stand.
If wildfire or blowdown do not occur for a long
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time - 300 years or more - it is replaced by
subalpine fir or spruce in the first three types,
and by Douglas-fir in the last two. Attacks by
insects, especially the mountain pine beetle,
can considerably hasten the succession and re-
placement of lodgepole pine - especially in the
subalpine fir/pachistima and Douglas-
fi/pinegrass habitats. Lodgepole pine stands
are also commonly infected by dwarf mistle-
toe, a small parasitic plant whose sticky seeds
spread the infection at about a foot a year,
from tree to tree. It seldom completely kills a
lodgepole pine stand, but it does cause severe
reductions in growth rate, occasionally leading
to death of individu1 trees.

To a degree depending on the past history of
the stand with respect to fire and insect effects,
lodgepole pine shows the genetic trait of cone
serotiny - that is, cones may remain closed
and in place on the tree for many years. Al-
though the theory has not been fully verified,
serotiny is generally assumed to be a hereditary
trait that is passed on to the next generation
when fire kills a stand of lodgepole pine and at
the same time opens that segment of a cone
crop that is normally closed. Cones of the suc-
ceeding stand are predominantly serotinous. In
contrast, lodgepole pine stands with a history
of insect and disease attacks are often predomi-
nantly nonserotinous. Regeneration in the
openings in these stands came from the open-
cone segment of annual cone crops - the ab-
sence of fire precluded or limited dispersal of
seed from serotinous cones. Cone serotiny
strongly influences the seed source for regener-
ation and, thus, the appropriate silvicultural
prescription for harvest.

Lodgepole pine forests of Wyoming range
from sound and thrifty young stands estab-
lished after recent fires to stands over 300 years
old, riddled by disease and insects. Most of
these old stands are being replaced naturally by
subalpine fir and Engelmann spruce. Where the
forest management objective is to grow lodge-
pole pine rather than spruce or subalpine fir,
the silvicultural prescriptinn is to convert ma-
ture and overmature lodgepole pine stands to
young and thrifty ones.

Clearcutting, well done, is one of the best
means to achieve this end because it simulates
the natural disturbances that create conditions



favorable for lodgepole pine establishment. It is
not, however, the only harvesting method that
can be used in even-aged silviculture of lodge-
pole pine. Even-aged stands can be developed
from shelterwood and seed-tree methods as
well as by clearcutting. Stands not infested
with mountain pine beetle and without serious
dwarf mistletoe infections are usually suitable
for shelterwood or seed-tree silvicultural treat-
ments. We observed stands in each of the four
Forests where one or the other of these two
methods seemed applicable.

In shelterwood or seed-tree cutting, the
potential loss by windthrow of the residual
trees is a disadvantage, but both methods help
to regenerate the cutover area. Both also, but
shelterwood cutting in particular, have a much
milder impact on the environment and on sce-
nic values than does clearcutting.

Selection cutting, even in lodgepole pine
stands infected with dwarf mistletoe, can be
the most practical method where management
objectives other than timber production are
foremost. Many of the lodgepole stands we
visited had been "tie-hacked" as long as 60
years ago. Such stands now consist of an over-
story of trees from the original stand plus an
understory of trees in several sizes and age
classes. The existence of the understory trees
is evidence that lodgepole pine will regenerate
at some level of partial cutting.

Where stands have a natural shelterwood
condition, another alternative is to remove the
overstory, doing as little damage as possible to
any advanced regeneration (understory trees)
present. This method is most commonly used
to convert an older stand into one of a younger
-age cles or of a different combination of ape-
case. Qvssto*y removal as most applicable to
those odepc&e pine stands in which Engel-
mann spruce and subalpine fir dominate the
uflderstory. Removal of the lodgepole pine is
the t major step in securing a different com
binetion of species - species that can be man-
aged as e4tber evenaged or uneven aged stands

One ?thai alternative,, of course, Is to do no
timber outting. 'this could fulfill the manage-
ment objective for stands:üt which the forest
cover, no matter how damaged by Insects or
disease, Is best left untounhed - in Wyoming
even dad trees serve the tatilltartaxi purpose of
holding the scenery together.
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Spruce-fir

Engelmann spruce and subalpine fir domi-
nate a much smaller part of the four Forests
than does lodgepole pine. As climax species and
in the absence of fire, they replace lodgepole
pine wherever it occurs in three habitat types:
subalpine fir - Engelmann spruce/dwarf huck-
leberry, subalpine fir/pachistima, or subalpine
fir/pyrola. Both spruce and fir are shade toler-
ant and can reproduce successfully under their
own closed canopy or that of lodgepole pine. In
relatively open forests, spruce-fir stands may be
made up of a wide range of ages and sizes, from
newly germinated seedlings to overmature
trees. Engelmann.spruce is highly susceptible to
spruce barK beetle and to occasional attacks by
spruce budworm. Subalpine fir is also suscep-
tible to spruce budworm and is commonly in-
fected with heart rot. Both lack wind firmness.

In Wyoming, Engelmann spruce and subal-
pine fir occur beneath lodgepole pine and to-
gether in both even-aged and all-aged stands,
suggesting wide flexibility in selection of har-
vesting methods. More than three-quarters of
the spruce and fir, however, is in overmature
sawtimber stands that offer little opportunity
for partial cutting because of their advanced
age, slow owth,and likelihood of heavy wind-
throw. Where insects and disease are not impor-
tant problems, the single-tree or group-selec-
tion methods (to develop an uneven-aged
stand) are possible. Shelterwood cutting can
also be used in favorable situations, but the cut
must be light to minimize windthrow.

MANAGEMENT ALTERNATIVES
FOR HARVEST

Many National Forest personnel still con-
sider clearcutting the only way to harvest
lodgepole pine economically. Recent Regional
directives, particularly from Region 4, have in-
structed Supervisors, Rangers, and timber staff-
men to consider alternative methods of harvest.
We feel, however, that the confidence and
imagination to carry out the instructions have
been often lacking.

We believe that a light selection cutting, par-
ticularly on the low-yielding timber sites,
should be considered a valid management alter-
native. Such harvest would remove some ma-
ture trees, and the method might best be classi-



fied as "pussyfoot logging" because the logger
would leave few tracks. We envision no perma-
nent roads, no site preparation for regenera-
tion, and minimal slash disposal. This harvest
method would have little or no detrimental im-
pact on the environment. It would help to
maintain or improve the vigor of the stand, and
it would make available to industry raw mate-
rial that would otherwise be lost to decay.

On a somewhat larger area of high-yield tim-
berland, we believe the Forests should try some
combination of selection cutting and sanitation
salvage - the harvest of dead and dying trees.
Neither of these methods may be economic in-
dividually, but with some imagination they
could be included in timber sales calling for
small clearcuts. For example, clearcuts of 5 to
10 acres might serve as yarding areas for selec-
tive or sanitation and salvage logging in the sur-
rounding area. Although marginal economical-
ly, this type of logging makes the stand more
vigorous and productive. Periodic thinning
throughout the life of a stand will recover most
of the wood that otherwise dies or rots (about
one-third of total production). This system
might offer an opportunity to reduce acreage
of new clearcutting until much of the already
cutover land develops into thriving young
stands of replacement timber.

Until several years ago, forest managers
usually practiced clearcutting in spruce-fir
types. Their choice was often dictated by insect
epidemics. Cuently,because of many regener-
ation failures in the cutover areas, clearcutting
of spruce and fir has been deferred in both Re-
gions until satisfactory regeneration practices
can be developed. Regeneration difficulties
have also encouraged the use of some form of
overstory removal where the advanced regener-
ation is considered adequate to fully stock a
new stand. But this type of timber harvest is
costly, because spruce-fir stands commonly
contain an excessive amount of cull and dead
material that contributes to the difficulty of
logging and damages the residual understory.

THE PROFIT ELEMENT
IN HARVEST METHODS

The economics of timber harvesting is such a
complicated field that we can envision no way
to discuss it adequately. On a strictly input-

1135

15

output basis, considering only land manage-
ment costs and stumpage, it is fairly easy to
demonstrate that timber can only be grown at a
profit on the more productive sites with rela-
tively short rotations. If the value of a proc-
essed product is used as output, the probability
of reasonable profit from investment is consid-
erably improved. If the social implications of
employment in local industries and nationwide
requirements for fiber and construction mate-
rials are considered, the problem enters the
realm of socio-economic studies We believe the
subject deserves critical examination, but we
have neither the professional training nor the
information needed for such an analysis.

We can, however, comment on the assump-
tion that clearcutting is the only way that the
low-yield forests of Wyoming can be logged at a
profit. The timber industry is concerned about
the magnitude of the criticism directed against
clearcutting. The industry feels that a reduction
in the acreage of clearcutting would have two
effects: The amount of raw material available
for lumber and other wood products would be
reduced; and alternative harvest methods
would increase logging costs. There is no doubt
that adjustments by both industry and the For-
est Service are needed if environmental values
are to be protected and a fair profit from tim-
ber realized> Adoption of management prac-
tices aimed at improving productivity will help.
Such practices may include improvement cut-
ting to increase timber growth, and treatment
to insure prompt regeneration of cutover areas.

Much more research is needed to determine
the true costs and benefits of management al-
ternatives, including clearcutting. Such study
must include some index for the elusive values
of recreation, esthetic quality, water, and wild-
life. The newly developing field of model simu-
lation and sensitivity analysis in forest planning
may open the door for playing computer
"games" with synthesized data.But gathering
on-the-ground data to evaluate the alternative
uses of a forest environment is an awesome
task, and accomplishment is years away.

RECOMMENDATIONS

Timber sale plans should include silvicul-
tural prescriptions by qualified silvicultur-
ists and specific instructions for timber har-



vest; long-term evaluation of the effects of
the prescription should be mandatory.
In lodgepole pine

The Forests should continue to use clear-
cutting where it is a sound silvicultural
harvesting method and in harmony with
management objectives for the unit of
land.
Alternatives to clearcutting, such as seed-
tree and shelterwood cutting and over-
story removal, should be used where
such methods are consistent with the
ecological requirements and protection
of the species or appropriate to other
uses of the forest land.

Thinning and sanitation salvage should
be used independently or in combination
with clearcutting where economically
feasible.

The present limitation on clearcutting in
the Englemann spruce - subalpine fir type
should be continued until satisfactory re-
generation practices have been developed.
The Forests should consider using a light
selection cutting or "pussyfoot logging" on
low-yield sites.

The Experiment Stations should vigorously
carry out research to classify and define
plant habitats and their ecological potential
for both lodgepole pine and Engelmann
spruce - subalpine fir forest types in
Wyoming.

Forest Service Research and Administra-
tion should speed up action to develop
systems for analyzing the true costs and
benefits of forest management alternatives.

Modifying Clearcutting Methods
to Protect the Environment

Even though clearcutting can be demon-
strated to be the most generally useful method
of timber harvest in the Wyoming National For-
ests, objections to it are not likely to disappear
until clearcutting practices have been modified.
In planning and executing clearcuts, the protec-
tion of other values must be much more evident
than it has been. Primarily, such protection im-
plies decisions on location and size of clearcuts
and on details of operation that will reduce
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conflicts. Awareness of the nature of these con-
flicts is essential.

Our talks with Wyoming residents made
clear that they are concerned that clearcutting
may have damaged a variety of resources. Often
they could not specifically document what had
been changed or how the change occurred.
Nevertheless, these charges cannot be ignored
when appropriate studies have not been con-
ducted to answer many of the questions posed.
It is necessary to examine the areas of potential
damage and determine ways of protecting the
environment, and perhaps even improving it,
through intelligent planning.

CHOOSING TIMBER HARVEST AREAS
Many of the planning errors that led to poor

choice of timber harvest areas during the
1960's are now being corrected. Nevertheless,
techniques of nultiple use planning still vary
between the two Regions, and criteria for
weighing resource values and land use manage-
ment alternatives are not yet satisfactory. Dur-
ing the 1960's, when timber harvest was accel-
erated, inadequate multiple use plans, together
with incomplete assessment of key values as
judged today, resulted in a variety of unaccept-
able management actions. The Forests are mak-
ing progress in multiple use planning, and some
of the plans are well conceived. Nevertheless,
we do not believe that even current plans give
proper weight to values other than timber pro-
duction.

The methods used for selecting timber har-
vest areas must be modified to consistently rec-
ognize all relationships among adjacent drain.
ages. Specific effort is needed to see that other
management options are not eliminated by de-
cisions to harvest timber. Truly productive tim-
berland should be identified, but the value of
areas that are important to wildlife, watershed,
landscape, or recreation should also be proper-
ly assessed. Even though every timber sale in-
cludes provisions that minimize specific dam-
age to other values, these are essentially com-
promises. There may be many areas in which
there should be no compromise, and therefore
no timber harvest.

DETERMINING SIZE OF CLEARCUTS
Decisions about size of clearcuts are basic to

multiple use management. There is no simple



Figure 5. - Insect control and timber salvage have resulted in this extensive clearcut. (Moose
Creek, Bridger National Forest)

formula for size, and choices must reflect the
relative value of the resources to be protected.

All four Forests were observed to have ex-
amples of excessively large clearcuts. In some
places, stands lying between or adjacent to
large cuttings were removed, producing open-
ings of over 1,000 acres. These are large by any
standard, but we heard many diverse opinions
concerning size. One opinion was that a small
block was one of 10 acres or less, another 50
acres or less. Again, we heard that a 35-acre unit
was very large.

Let us define some arbitrary size limitations
so that we may talk about large, medium, or
small units. Let us say units 5 acres or less are
small, between 25 and 50 acres, medium,
and 100 acres or more, large. The gaps in the
categories seem necessary to emphasize con-
trasts between various units. The small units
would thus have reasonably good correspond-
ence with current group cuttings in subalpine
fir and spruce. Medium units conform generally
to current recommended or regulated size for
lodgepole pine clearcutting. In some instances,
large clearcuts may be acceptable by reason of
their resemblance to natural openings in large-
scale landscapes.

There is little justification for clearcuts rang-
ing up to 1,000 acres. Most of the very large
clearcuts we saw were a result of attempts to
control insects and salvage infested stands. We
observed excessively large clearcuts on the
Moose Creek Sale on the Bridger Forest (fig. 5),
the Wiggins Fork Sale on the Shoshone (fig. 6),
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and the East Fork Sale on the Bighorn (fig. 7).
It was obvious to us that timber management
planning on these older sales (late 1950's and
early 1960's) was more concerned with con-
trolling insects and salvaging trees than with the
effect of clearcut size on landscapes, wildlife
habitat, or regeneration prospects.

No 1,000-acre clearcuts are being made
now. Timber management plans generally limit
clearcuts to 35 to 40 acres. However, existing
timber sale contracts call for larger clearcut
blocks, and the limit will be exceeded until
these older contracts expire or are modified.

We interpret the more recent timber man-
agement plans as an intention to eliminate large
clearcuts. The aim is not only to aid natural
regeneration, but also to allow flexibility in fit-
ting timber harvest to variations in stand con-
ditions, topography, and other land uses.

RECOMMENDATION
Clearcut size limits must be determined by
the resource values to be considered and by
the specific characteristics of the harvest
area.

PROTECTING WATERSHEDS
AND FISHERIES

The potential effects of clearcutting on
watersheds and fisheries were variously de-
scribed by Wyoming residents. Some people
fear that clearcutting will increase spring peaks
of snowmelt runoff and the resulting stream-
bank erosion, thereby reducing the quality of



1138

Figure 6 - Large clearcuts at the road foreground and beyond visually degrade this entrance to
the Stratified Prirhitive Area (Wiggins Fork, Wind River, Shoshone National Forest)

Figure 7 - A road takes the traveler along the edge of this large-scale clearcut giving him a
mediocre viewing experience (East Fork, Tongue River, Bighorn National Forest)
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water. Others believe that the volume of late
summer and fall streamfiow may be reduced
sufficiently to damage fishery habitats. Still
others believe that annual water yield may be
decreased to the point where supplies are mad-
equate for irrigation and other uses. These fears
are understandable in the absence of appropri-
ate studies in any of the four Forests. Some
valid inferences about streaniflow behavior in
these forests as a result of harvesting timber can
be made, however, from research in lodgepole
pine and spruce forests elsewhere.

Water Yield Characteristics
tJquestionably, the streamflow charact-

istics, f.a watershed caiibe chang&lby.cir-
cutting. Hibbert (1967) reported results from
worldwide research on effects of forest cutting
and reforestation on water yields. Thirty-four
studies were in the United States, and five of
these in the southern and central Rocky Moun-
tain areas. Both the worldwide and Rocky
Mountain studies demonstrate- conclusively
that reduction of forest cover increases the to-
tal amount of water yielded as streamfiow
whereas reforestation decreases it. They indi-
cate that the practical upper limit of water
yield increase is about 1/6 area-inch per year
for each percent reduction in forest cover, but
most cutting treatments produce less than half
this amount.

Strong evidence exists that streamflow re-
sponse (increase) is proportional to change (de-
crease) in forest cover. As a new forest grows
following cutting, the increase in streamflow
declines. For example, 39 percent of the lodge-
pole pine timber was clearcut from a 714-acre
watershed in Colorado that normally yielded
12 area-inches of runoff. As a result, annual
streamflow was increased approximately 7.5
area-inches from the area of timber cut, an
amount equivalent to 3 area-inches from the
entire watershed. Most of this increase ap-
peared during the spring snowmelt runoff pe-
riod, but some also came in summer and early
fall. Erosion and sediment production associ-
ated with these streamflow increases were neg-
ligible (Goodell 1958). Similar streamflow in-
creases occurred from a 485,000-acre water-
shed in Colorado, where 80 percent of the
spruce timber on 30 percent of the area was
killed by bark beetles (Love 1955).
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Some people expressed the opinion that the
streamfiow of the Wind River above Dubois,
Wyoming, has been declining as a result of log-
ging. The upper Wind River drainage above Du-
bois occupies 422,760 acres and yields an aver-
age annual streamflow of 341,900 acre-feet.
This is equivalent to nearly 10 area-inches of
water. During the period from 1963 through
1967, when most of the timber cutting oc-
curred in this drainage, about 5,000 acres were
clearcut. Assuming increases in water available
for streamfiow were comparable to those from
high-elevation lodgepole pine and spruce for-
ests in Colorado, this timber cutting in the
Wuid Rsver drethage cQuI4 he expgcted to in
crease the -average annual streamfiow foi the
first several years after cutting by approximate-
ly 3,100 acre-feet, or less than 1 percent. Con-
sequently, it is not likely that clearcutting in
the Wind River drainage during this period
caused any decreases in streamfiow. It is also
highly unlikely that any streamflow increases
that may have resulted from clearcutting were
large enough to add measurably to streambed
scouring or channel bank erosion on the main
Wind River.

On the other hand, it is quite possible that
spring snowmelt runoff from small tributary
drainages that are a few hundred acres or less
and are clearcut over substantial areas, could
have been increased sufficiently to cause local
scouring and streambank erosion We recognize
this possibility, but although we observed sed.
unent entering tributary drainage channels as
overland flow from roads, nowhere did we find
tributary stream channel scouring or stream-
bank erosion directly traceable to increased
runoff from clearcut areas.

Recently, the four Forests restricted to 30
percent the proportion of a drainage that can
be clearcut at any one time. Such a restriction
is, no doubt, a step in the right direction, but
the 30 percent figure is largely just a guess. The
sizes and conditions of watersheds to which
this restriction should apply are still to be de-
fined by research.

Many studies have been made to determine
the effects of logging on the quality of stream-
flow from forests. This research has shown that
undisturbed forests produce very small
amounts of sediment and the streamfiow is gen-
erally suitable for drinking. Further, except for



possible increases in streamfiow temperatures
and some increases in streambank erosion
caused by higher streamflow peaks, the simple
felling of trees does not affect water quality
adversely. On the other hand, skidding of logs
from forests can sometimes increase sedimenta-
tion considerably, depending on the location of
skid trails, how well they are drained, the erod-
ibility of soils, and rapidity of recovery of vege-
tation on skid trails. We saw little actual sedi-
ment damage to water quality in streams as a
result of logging per Se. In several instances -
for example, in Jules Bowl on the Shoshone
National Forest (fig. 8) - we encountered po-
tential for damage to streamfiow quality in the
form of logging residue clogging stream chan-
nels. Current timber sale operating require-
ments include leaving a strip of uncut forest
along live stream channels, where possible, and
keeping logging residue out of stream channels.
These requirements should be strictly fulfilled.

The necessary knowledge about the kinds
and sizes of areas and proportions of water-
sheds that can be logged without creating
hydrologic damage will not be acquired over-
night. Meantime, the technical knowledge that
specialists in soil, hydrology, and other disci-
plines can furnish could be more effectively
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used than it has been in the past in planning
timber management operations.

Research and experience in many places
have shown that none of man's activities in for-
ests contribute more to poor water quality in
streams than roads, especially roads that are
located too close to streams, built on too steep
grades, and inadequately drained. Our observa-
tions confirmed that roads are the greatest
man-caused source of stream sedimentation in
the Forests. The problem is discussed more
fully in the section "Roads."

Fisheries
The biological characteristics of aquatic life

and fish environments are very closely related
to conditions in the surrounding watershed.
Flow quantity and patterns, water tempera-
ture, chemical quality, and other conditions
important to aquatic ecosystems and to fish are
directly or indirectly affected by timber har-
vest activities. Shaw and Maga (1943) deter-
mined that the hatchability of trout and sal-
mon eggs decreased from 16 percent to 1 per-
cent as a result of 2 to 4 hours exposure to
suspended sediment of 1,178 to 1,380 parts per
million. Bartsch (1959) found that an increase
in stream turbidity from 5 to 1,700 parts per

Figure 8 - Logging residue clogs this tributary drainage channel. (Jules Bowl, Brooks Lake,
Shoshone National Forest)
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million reduced bottom fish food to almost
zero, but as turbidity decreased progressively
downstream to 17 parts per million, fish food
increased to normal levels. The direct effect of
sediment damage to fisheries appears to be the
killing of fish food and eggs. Less commonly
known are the effects on aquatic ecosystems of
oxygen-demanding organic matter that is ad-
sorbed on sediment to create anerobic stream
bottom conditions, or of eutrophication of
streams that may result from increased move-
ment of soluble mineral and organic nutrients
away from forest sites where soil and vegeta-
tion have been disturbed by logging. These
biological relations of forest uses to aquatic
environment have only recently begun to be
investigated. They need greatly increased re-
search attention.

RECOMMENDATIONS
More and better use should be made of the
knowledge that specialists in soil, hydrology,
and related areas can furnish in planning
timber management operations.
Timber sale contract requirements provid-
ing for protection of live stream channels
from unnecessary disturbance and from
clogging with logging residue should be
strongly enforced.

Research should determine (a) the kinds and
sizes of areas and proportions of water-
sheds that can be asfely clearcut at one time
without creating damaging changes in
streamfiow quantity, quality, or timing; and
(b) the nature and magnitude of changes in
onsite nutrient content and of eutrophica-
tion of streams that may result from soil and
vegetation disturbances that attend timber
harvesting.

PROTECTING WILDLIFE
In Wyoming the term "wildlife" describes

both a large variety of species and incredible
numbers of some species. In the comments we
heard about damage done to wildlife resources,
however, either fisheries or elk were usually im-
plied. Here, and elsewhere in this report, discus-
sion of specific problems of wildlife is con-
cerned primarily with elk because they are the
focal point of public interest. The welfare of
elk, deer, and moose is important to the eco-
nomic welfare of the State; business activity
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accompanying the hunting season has reached
amazing proportions. At the same time, lesser
creatures like the chipmunk and Canada jay are
ecologically significant in the foiest environ-
ment that attracts so many visitors tO Wyo-
ming. Even though our discussions are limited
to big game, we believe concern for wildlife
properly extends over a broader spectrum that
should be more generally recognized.

Damage to wildlife habitat from clearcut-
ting could take a number of forms. Wild ani-
mals have only a few basic environmental re-
quirements: food, water, and cover --includ-
ing places suitable for feeding, hiding, resting,
playing, and raising young. A productive habi-
tat is one in which these requirernentsexist in
proper juxtaposition and are availa'le when
needed. Any disturbance that destroys one of
the requirements or the spatial relationships, or
prevents habitat use by animals, can be consid-
ered detrimental to wildlife.

Whether clearcutting can create such dis-
turbances is not clear. The evidence is incon-
clusive because job quality varies greatly and
because timber harvest is accompanied by
roads that could be detrimental even where cut-
ting is potentially beneficial. The discussion
presented here considers only logging with ade-
quate cleanup. The additional problems of log-
ging residue and roads are treated elsewhere in
this report.

We can start with the basic premise that
closedcanopy, mature forests do not support
an abundance of wildlife (Schneider 1970,
National Academy of Sciences 1970, and oth-
ers). Much of the existing forest in Wyoming
fits this description; undérstory vegetation is
shade grown, sparse, and unproductive. Some
overmature lodgepole pine stands, for example,
produce no food and only marginal cover, and
may be barriers to big game movement (fig. 9).
Nevertheless, the total Wyoming forest envi-
ronment is extremely productive because it in-
cludes an interspersion of natural grasslands,
meadows, and parks. These openings provide a
grass and forb diet favored by elk and within a
short distance of cover. In Arizona, Reynolds
(1962) found that elk actually spend more time
in the openings than along the borders or in the
adjacent forest. Juxtaposition of cover types is
certainly not perfect in the Wyoming mosaic,
hut it would be extremely hard to cite a better



Figure 9. - Understory vegetation is Iakcing in this overmature stand of lodgepole pine, and
down timber may restrict movement of big game. (Poison Creek, Bighorn Notional Forest)

example of naturally productive habitat for
big game.

The question, then, is whether this already
highly productive habitat can be improved or
whether environmental manipulation simply
adds unnecessary openings and destroys exist-
ing habitat relationships. We saw only a few
large blocks of undisturbed timber with no
natural or manmade openings. Where forest
cover had been removed, however, forage
productionrn grass and forbswas in.
creased. Such benefit to big game has been doc-
umented in a wide variety of forest habitats.

It is extremely unlikely, however, that open-
ings larger than about 40 acres can be consid-
ered an improvement for big game. Despite gen-
eral use of meadows and open parklands by elk
(Stevens, 1966) and historical records of elk
migration to the plains (Murie, 1951) the fa-
vored openings in the forest are probably quite
small. Reynolds (1966a, 1966b) found that
openings larger than 20 acres in spruce-fir and
40 acres in ponderosa pine forests were used
less frequently than smaller openings by both
elk and mule deer in Arizona. A similar scale is
suggested by WalImo (1969) for Colorado mule
deer. How far Wyoming elk will venture from
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cover must be determined from behavioral
studies. It is probably reasonable to suggest,
however, that until appropriate research has
been done, clearcuts should be no larger than
40 acres and no closer than 200 feet to existing
openings.

Properly designed clearcuts can be used to
provide productive forage areas for big game
and thereby increase the basic carrying capac-
ity of Wyoming big game ranges. Past forest
management has not been particularly sensitive
to this potential or to the possible effects of
removal of cover from existing habitat. Before
the mid-1960's, wildlife was apparently not
even a consideration in the attempts to control
beetles by cutting. Clearcuts on the upper Wig-
gins Fork (see fig. 6), for example, funnel a nor-
mal elk migration route into a very narrow tim-
ber belt at the base of a rocky slope. If wildlife
had been considered in planning, the increased
vulnerability of these elk during the hunting
season might have been recognized and a differ-
ent sale layout chosen.

Another evidence of past failure to recog-
nize wildlife values is the treatment of small
potholes and ponds. Although the importance
of such ponds to moose or elk is not well



established, we believe they are desirable. We
observed several of these ponds (see fig. 3)
logged over and filled with debris. We were told
that they are far too numerous to be located
and protected. Our observations in the uncut
strips confirmed their abundance, but with
planning, the effort required to leave a patch of
protective cover around ponds would not be
prohibitive.

Clearcuts made in recent years reflect a con-
structive attitude of administrative personnel
and improved multiple use guidelines. We ex-
amined a number of cutting areas in which
blocks had been arranged, or stringers of timber
left, to provide travel lanes for deer and elk. We
saw a few timber sales in which uncut patches
had been provided for escape cover, and we
consider the current trend to smaller clearcuts
beneficial to wildlife. A more direct and posi-
tive approach to wildlife protection is needed,
however. There is an expressed desire to up.
grade wildlife management on all Forests, but
habitat manipulation in Wyoming is essentially
mitigation of unfavorable effects rather than
specific action to improve. Despite the ex-
tremely high value of the wildlife resource in
Wyoming, it still holds a secondary position in
some land management decisions. Lack of
funds is one reason for this. The Forests, for
example, make specific effort to protect calv-
ing areas and migration routes on the recom-
mendation of Game Department or Forest biol-
ogists, but they are not currently financed to
identify such areas in advance of timber har-
vest.

Forest personnel are acutely aware of both
the potential for improving wildlife habitat and
the lack of information to assist in realizing
that potential. This is not a problem that can be
solved by budget allocations alone. More than
money and manpower, the Forests need infor-
mation. Research already underway in Mon.
tana, Oregon, and elsewhere will help, but posi.
tive action by the Forests is also possible. We
interpret the provisions of Title 1 of the Envi-
ronmental Quality Act of 1970 and Executive
Order 11514 to mean that timber management
funds can be used in monitoring the effects of
timber harvest on other resource values. The
importance of the wildlife resource and the
potential for conflict make such action manda-
tory.
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RECOMMENDATIONS

Until more specific information becomes
available, clearcuts in big.game habitats
should be limited to 40 acres and should be
no closer than 200 feet to existing openings.
Research and monitoring of wildlife be-
havior as affected by timber harvest should
be encouraged in Federal and State agencies.
Unless wildlife budgets can be substantially
increased, the costs of evaluating effects of
timber harvest on wildlife should be proper.
ly considered a part of the timber harvest
obligation.

PROTECTING
RECREATIONAL OPPORTUNITIES

The unusual opportunities for outdoor rec-
reation in Wyoming give the Forests special
value. Any damage to the quality of the forest
environment may adversely affect recreational
values.

The management responsibility for recrea-
tional values is difficult to define. Recreation as
a concern of National Forest administration is
entering a new phase as increased population
pressure brings new demands. It is clear that the
protection of trees, water, soils, and wildlife
will enhance recreational values. Of more direct
concern, however, is the scenic quality of the
landscape as seen from roads and trails and even
from the air. Provision of recreational facilities
is another necessary element in overall plan-
ning. The broad aim is to give the forest user the
opportunity for a satisfying outdoor experi-
ence as he travels on foot, on horseback, or in a
motor vehicle, depending on his taste and the
kind of forest area he has chosen.

Grand Teton and Yellowstone National
Parks absorb much of the tourist and camper
traffic, but the Forests also receive a consider-
able share. The scenic quality of the landscape
as seen frOm roads through the Forests and
from the air is very evident to visitors and resi-
dents alike. More particularly, the Forests are
highly attractive to those who prefer undevel-
oped areas for their forest experience. The four
Forests have a larger percentage (34%) of For-
est System in Wilderness and Primitive Areas
than any other National Forests in the United
States: nearly 2.4 million acres of undeveloped
backcountry, including the tallest peak (Gan-



nett Peak) and some of the most spectacular
scenery in Wyoming.

Many residents believe that wild-country
quality is being degraded by timber harvest
Since high-speed logging and large-scale cutting
operations are relatively new, the recollection
of how things once were is fresh in their minds.
They tend to use the National Parks and Wilder-
ness Areas in National Forests as standards of
comparison for Wyoming wildlands. This leads
to a strong conviction that timber harvest is
destructive to recreational opportunity, even
though the destructive processes are not clearly
definable.

A citizens' group we met with in Jackson,
Wyoming, held this view but could not define
the kinds of damage sustained, or, after separat-
ing wildlife and scenery, define the activities
they consider to be recreation. The confusion is
widely shared. Forest Service estimates of
number of visitor days are not sufficient to pro-
vide badly needed information on what out-
door recreation needs are, how those needs can
be met, or what the management alternatives
are. Such information is essential to quality
recreation management.
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There is some direct evidence that conflict
of values has not been recognized adequately in
management decisions affecting recreational
opportunities. A specific complaint, common-
ly heard, was that clearcuts are detrimental to
established trails used by hikers and riders. At
Jim Creek (see fig. 2) and Willow Creek on the
Bndger National Forest, at Jules Bowl on the
Shoshone, and almost everywhere on the north
side of Wind River valley, we observed or
heard about trail access that had been de-
stroyed by clearcutting. Some trails were con-
verted to roads that terminated in cutting
blocks and slash piles; others were simply ob-
literated. Most commonly, however, the stand
adjacent to an established trail was clearcut,
and passersby were forced to observe the result.

On some sale areas, recreation values were
coordinated with the timber harvest. On the
Teton Forest, for example, the foot trail to
Goodwin Lake starts at a trail head in the Curtis
Canyon clearcuts. Hikers using this trail walk
along the edge of a cutting block some 200 to
300 yards before entering the uncut forest.
The Forest provided adequate parking space
and cleaned up the logging residue along the

Figure 10. - At the access point, this trail has been cleaned up after timber harvest. (Goodwin
Lake Trail, Teton National Forest)
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trail (fig. 10). The hiker has a clean trail, forest
on his left, and a pleasant meadow on his right
In a very few years this meadow will be con-
verted into a young stand of lodgepole pine

The major disadvantage of this technique is
that cleanup must be very thorough if it is to be
effective at all From a scenic standpoint, the
center is the very worst place from which to
view a clearcut. The edge is somewhat better,
but from a foot trail almost any close view is
likely to be disheartening. A much better
course would have been to use the landing area
to provide parking but route the trail into the
forest so the manmade meadow would be only
perceived rather than endured.

Current multiple use plans do contain safe-
guards that recognize the potential conflicts
between existing trails and timber harvest.
Nevertheless, we are uncertain that the total
magnitude of the problem has been recognized
on any of the Forests. We believe the Forest
Service recognizes the significance of recrea-
tion on the National Forests in Wyoming, but
recognition alone has not provided proper
coordination in management planning.

On several cuttings we observed, recreation
was obviously not even considered when the
timber harvest was planned. We received un-
confirmed verbal reports of outfitters whose
business had suffered substantially because the
trails they had been using were logged out and
no longer provided the kind of outdoor experi-
ence desired by their clients. It might be said
that the loss by the outfitter was balanced by
the gain by the logger, and the loss of the trail
by the gain of a road accessible to vehicles. We
question, however, whether such a trade-off
was really necessary. Proper planning with
recognition of key resource values should have
made it possible to have all three: the timber,
the road access, and, for those who prefer it,
access by horseback. Recreation should be a
key consideration in every land management
decision on the four Forests.

The provision of recreational facilities, as a
responsibility of the Forest administration, is a
growing problem as population pressures rise.
We found that recreation budgets on the For.
ests were of the same magnitude as the timber
budgets, but this is apparently only adequate
for maintenance. The Bighorn Forest has re-
ceived no money for recreation construction in
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the last two years, and the other Forests are not
much better off On every one of the Forests
we encountered "throw-down" campsites
without adequate waste disposal facilities,
water, or fireplaces. Such campsites are a
source of environmental pollution and fire dan-
ger and create additional pressure on already
strained recreation budgets.

Here the solution is not necessarily better
planning, because the Forests do have plans for
additional campgrounds. Construction money
would be helpful, of course, but better under-
standing of the total picture is also needed. The
Forests need more information describing sat-
uration levels for people or tolerance of land
for this kind of use The campground problem
is only one example of the lack of information
necessary for comprehensive recreation man-
agement. The Forests also need basic survey
information on trail use and its implications for
the future. Most existing trails were designed
for uses other than recreation. Trails could be
so designed as to enhance recreational oppor-
tunity, including scenic quality, whatever their
other uses might be. Some of our recommen-
dations on design and construction of roads
apply to this problem, but we know of no cur-
rent research in this area.

Finally, we believe the lack of adequate rec-
reation information prevents imaginative solu-
tions to management problems. There are
many situations in Wyoming where timber har-
vest is limited by topography to sites already
occupied by trails or suitable for campgrounds.
Once the timber harvest option is selected,
other options may become quite limited. We do
not believe the Forests always have informa-
tion enough to make the best judgments of
management alternatives. Too little is known
about the desires and needs of recreationists
and the components of recreation experience
In the absence of such information, even an
acceptable decision may result in the loss of a
better alternative

RECOMMENDATIONS
'Multiple use planning should give particu-

lar attention to the long-term effects of tim-
ber harvest in limiting the options for fu-
ture recreational use of land.

The Regions should encourage research that
will help the Forests to achieve compre.



hensive recreation management appropriate
to the desires of people and the potential
of the land.

PROTECTING SCENIC QUALITY

The protection of scenic quality in the land-
scape may seem to be totally incompatible with
clearcutting. But f the cutting has been prop-
erly located, designed, and carried out, the
landscape can recover its pleasing aspect within
a relatively short time.

The tendency of Wyoming residents to
equate general landscape quality with wilder-
ness quality is unrealistic. Parts of the four For-
ests have been altered and will be altered in the
future, and this is a proper use of the forest
resource. The aim must be to see that dominant
characteristics of forest land remain intact, in
spite of specific changes. Manmade intrusions,
though evident, can be fitted into the frame-
work of the landscape and express a basic
sympathy for it. If a cutting is designed to cor-
respond to or blend with the natural features of
its surroundings, it need not dominate the land-
scape as an alien element.

This report emphasizes that a new kind of
comprehensive planning is needed in which the
integrity of the landscape is observed. The end
products of timber harvest should be the result
of intention and not chance. This concept can

1146

26

be expressed particularly in the visible land-
scape. Landscape architects can be helpful in
presenting visualizations, including graphic rep-
resentations, based on pooled professional
knowledge. Unquestionably more professional
help would strengthen this effort, and the need
for special training is urgent. Such training
should include making landscape (or scenic)
inventories,2 coordinating changes in land-
scape resources through design, and predicting,
verbally and graphically, the visual impacts of
alternative solutions upon the landscape.

Whatever the mistakes of the past, there is
no reason why clearcutting must necessarily de-
grade the quality of the landscape. If the var-
ious attributes of clearcuts - size, shape, loca-
tion, and dispersion - are handled with under-
standing, scenic values can be protected.

Size

Large size cuttings have been widely criti-
cized, but under some circumstances they can
be acceptable. Observed from a distance, a large
cutting can fit the scale of the country, appear-
ing as a placid element that draws little atten-
tion to itself (fig. 11).

2Elements of the scenic landscape can be concretely
documented through the use of a number of inventory
techniques See Litton 1968

Figure 11. - In this highway view at a distance, the large-scale harvest pattern is compatible
with the landscape (Sheridan Creek, Shoshone National Forest)



There are obvious defects, however, in the
appearance of large cut blocks as seen from a
point close to or inside the block, as at Sheridan
Creek (see fig. 1). In another example, the
natural pattern of openings and forest stand
combinations in the Bighorn happens to be one
of large scale, suggesting that larger harvest
areas are appropriate; but this is country with
gentle, sloping terrain, and cuttings are seen
close by rather than from a distance (fig. 12).
From inside this clearcut, the landscape is dom-
inated by slash, there is little evidence of regen-
eration, and nothing of interest is to be seen.
Furthermore, the clearcut suffers by compari-
son with the large natural meadows of the
Bighorn with their crisp forest edges

In large cuttings, leaving groups of trees
could result in improved visual effects, as well
as lead to solution of associated problems of
resource protection, as the Antelope Mountain
timber harvest, Teton National Forest, suggests
(fig. 13).

In clearcuts on all four Forests, tree clumps
could have been left related to local features
such as erratic boulder groups, outcrops, minor
topographic eminences, ponds, or the like. Yet,
typically these concentration points of visual
interest were treated as though they did not
exist (figs. 14,15). It would have been better to
recognize that such small features do contri-
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bute positively to the richness of the landscape.
If an even-age management system is to be
sensitively adjusted to the native nuances of the
landscape, management must be more intensive
than any yet to be seen in the four Forests

Limitations of cuttings to medium size, al-
though recommended for a variety of reasons
(such as wildlife protection) can result in a
complicated, pocklike effect, drawing atten-
tion away from the surrounding country. The
cuttings in the Teton Forest, seen from Mount
Baldy near Spread Creek (fig. 16) are an exam-
ple. Their appearance approaches spottiness as
relationships between cuttings and terrain be-
come confused Such harvest areas can be visu-
ally successful, however, when their size (and
shape) can be clearly related to landform ele-
ments such as a whole hilt, a ridge face, or a
bowl. The size (medium or otherwise) should
reflect an observed characteristic of vegetative
pattern or terrain. Where a medium-size block
is isolated in comparatively large-scale sur-
roundings, it threatens unexpected dominance
over the scene. Furthermore, even though a
single clearcut may appear appropriately
related, there is no assurance that a series will
follow suit. The medium-size unit, presently
encouraged by management, has a potential of
greater disruption to the landscape than either
large or small units. There is need for variety

Figure 12 - This close-in view of a large clearcut on gentle terrain is monotonous and devoid of
interest (Caribou Mesa, Bighorn National Forest)
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Figure 13 A group of residual trees within a harvest area provides visual interest (Antelope
Mountain. Teton National Forest)

that intermediate-size units cannot provide
alone.

Small cuttings have good likelihood of being
visually "absorbed" in their surroundings. On
moderately or gently sloping land surfaces, the
chances are high that the floor of the cut will be
screened by the vertical edge of the block.
Where a honeycomb effect of numerous small
openings occurs, the visual demand would be
slight and subtle. Such a condition would
closely resemble a sparse stand.

The problem of size is not solved by simply
determining that large, medium, or small is
good, bad, or indifferent Under some circum-
stances the large unit might well be the
be st-appearing unit; however, special steps
must be used to overcome its disadvantages. If
only medium-size units are used, problems of
monotony and questionable fit to landscape
may develop. The basic solution for esthetic
and visual compatibility must come from van-
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ety, based upon careful observation and under-
standing of the landscape in which changes are
to be made.

Shape

The shape of clearcuts has prompted almost
as much public criticism as their size. In the
clearcuts made during the mid-1950's, seldom,
if ever, was there any specific harvest manage-
ment plan for the reserved blocks. Convenient
but arbitrary straight-line boundaries for cut-
ting units were commonly used, resulting in
rectangles or other shapes that largely ignored
the relation of the cutting to landform, to
windthrow, and to adjacent stands of timber
that would be harvested in the future

Rectangular clearcuts in the Fish Creek area
on the Teton National Forest have called forth
much comment (fig 17). These cuttings are
easily viewed from the air by travelers going to
and from Jackson, and they dominate the land-
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Figure 14. -- The visual
value of this outcrop could
have been recognized
and a small group of trees
left around it (East Fork,
Tongue River, Bighorn
National Forest
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Figure 15. - Tree groups around these erratic boulders could have provided landscape interest
within the cutting (Little Flat Top, Bridger National Forest)
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Figure 16. - In these medium-size cuttings, the relation between cutting pattern and terrain ts
somewhat disordered. (Spread Creek, Teton National Forest)

Figure 17. - A basketweave cutting pattern is seen here in conflict with a dominantly
horizontal landscape (Fish Creek, Teton National Forest)



Note the diagonal linear escarpment running on
the shoulder of Lander Peak in the Bridger (fig.
18). Here much of the front forest margin is
also straight. Several strip cuttings repeating
the theme of the natural opening would appear
coordinatod with this particular landscape. Al-

Figure 18. Natural
open strips in diagonal
order characterize this
landscape (Lander Peak,
Bridger National Forest)

scape by their geometry and their extent. Their
fault is not so much that they are obviously
manmade as that they fail to fit the land and be
sympathetic with it.

Geometric shapes are not all manmade nor
are they necessarily in conflict with the land.

so in the Bndger, straight-edged avalanche
paths, oriented perpendicular to slope, may be
seen in figure 19. The avalanche paths consti-
tute a model for the design of cuttings with a
linear relation to the landscape. Here the pat.
tern of cuttings is also well designed and dis.
persed. Such examples do not necessarily make
straight-line geometric units right, but neither
do they make them unacceptable

Strong native patterns are encountered in
the Rocky Mountain country, such as typical
lens.shaped faces of open grass or sagebrush
seen in contrast to densely forested faces. Fur.

1151

31

thermore, natural openings tend to be con-
nected to one another or to repeat a charactej-
istic relationship to topography or exposure.
These characteristics have been little recog.
nized as models for cutting patterns.

In all the Forests visited, we heard that the
present model for cutting shape was "irregular-
ity." This has no clear or simple meaning
shape has to be related in some satisfactory way
to the land on which it occurs. Yet there is an
indication here of promise, a step in the right
direction. Irregularity and variety in cuttings
suggest more than esthtic compatibility.
Visually pleasing 'iarcuts may also prove to be
ecologically sound with respect to wildlife
habitat.

Location

The more conspicuous a cutting is, the more
perfectly it must be designed. A hierarchy of
locations can be established to help predict
how conspicuous cuttings will be

The least obvious position for a cutting is at
or near the visual base of a forest, especially if it
is adjacent to and parallel with an existing bor-



Figure 19. - Both natural snow slide openings and a pattern of well-dispersed manmade
openings combine here in an orderly way. (Meadow Cabin Creek, Bridger National Forest)

derline between dissimilar plant communities
(such as a tree-grass junction). An example is
the "nibbling" technique used in the Teton
Forest, Spread Creek country, in which certain
of the cuttings are pared off timber stands ad-
jacent to sage or aspen areas (fig. 20). Low
visibility also results if a cutting is designed as
perimeter enlargement of an existent opening
or a type change.

Both "nibbling" and perimeter enlarge-
ment, however, may cause difficulty in regener-
ation since the cutting crosses the edges of dis-
similar plant communities. The Copper Creek
sale, Bighom National Forest (fig. 21) was cut
through to meet existing grassland. A brief
botanical survey suggests that the former forest
understory has been converted to grassland;
such understory plants as arnica and huckle-
berry are almost completely replaced/by grass-
forb meadow components (fig. 22)/

The second and more obviouposition for a
cutting is at the center of a forested face (see
fig. 11). It is conspicuous because the lighter
color of soil or grass-forb cover contrasts with
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the darker surrounding forest. Winter snow em-
phasizes the difference even more strongly.
Also, by its isolation, a cutting in a central posi-
tion is more noticeable. The effect of isolation
or strong contrast can be avoided if the cutting
is connected with pre-existing lines or pattern
edges, such as margins of different-aged stands
or differing plant communities.

The most conspicuous location for cuttings
is along the upper parts of ridges and especially
the skyline. At the skyline, there is maximum
contrast between the dark landform contours
and the light void of the sky (see fig. 4). The
Cartridge Creek sale on the Shoshone National
Forest (fig. 23) demonstrates at close hand how
cutting lines stand out as they cross over a
ridge. Scattered leave trees, perhaps damaged
or leaning, are visually degrading on the sky
silhouette, and should be removed. Frequently,
a better solution is to leave a tree edge that
comes down over the crown of the ridge. This
treatment expresses the natural coordination
between a timbered backslope and an open face
or patch as exemplified in figure 24. Thetear-



Figure 20. - A "nibbling" technique builds on natural pattern by cuttings at the stand margin
(Spread Creek, Teton National Forest)

Figure 21 Timber here
was harvested up to the
adjacent grassland
(Copper Creek, Bighorn
National Forest)
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Figure 22. - Difficulties in regeneration may develop when the "nibbling" technique is used.
The forest understory (left) of arnica and huckleberry was converted to grassland (right)
by clearcutting. (Copper Creek, Bighorn National Forest)

drop shape of the natural glade echoes the
upper silhouette of the hill and the linear es-
carpment across it.

Cuttings are especially conspicuous in areas
associated with water or scenic landform fea-
tures. These special areas tend to be the focus
of recreational use. Cuttings in such areas, Ins-
less done with the greatest care, suggest only
disregard for esthetic and recreational values.
Water assumes certain of the light qualities of
the sky and is seen against the darker solidity of
forest or land surface. This visual contrast is yet
another reason to treat riparian and water-
dominated areas with great care. A cutting in
the Teton National Forest shows evidence of
sensitive response to an existing pond (fig. 25).
Scenic features such as Pinnacle Buttes near
Brooks Lake, Shoshone National Forest (fig.
26), similarly make any cuttings in their vi
cinity more obvious.

Cuttings located near existing roads are, of
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course, highly conspicuous. No road exists in
isolation from its surroundings; it also includes
a visual corridor, the view seen from the road.
Two examples, as seen from highways, suggest
that there was no recognition in the planning
stage of the potential effect on the landscape.
On U. S. Highway 14, in the Bighom, the
Owens Creek cuttings are displayed in front of
the driver as he moves along flat curves and
straight stretches (see fig. 4). The cuts stand out
on uptilted surfaces that are near the skyline.
On the Teton Forest, the Curtis Canyon strip
cuts were made during the period 1956-1963.
High visibility of the strips from U. S. Highway
26-187 through Jackson Hole was not taken
into account in the sale layout. These cuttings
dominate the scene because the vertical strips
contrast with the horizontal ridges of the sur-
roundings. In fact, had the strips been laid out
parallel to the contour, they would not have
been visible from the road.



Figure 23. - The skyline is the most conspicuous location for a cutting. Scattered and damaged
leave trees are visually degraaing. (Cartridge Creek, Shoshone National Forest)

Figure 24 - This natural
opening with timbered
skyline conforms in shape
to the hill silhouette
(Warm Springs Creek,
Shoshone National Forest)
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tings - the concurrent location of two or more
units - requires clarification- Dispersion is a
complex problem, involving relationships of
size, shape, location, and even time, since de-
sign problems arise when one series of cuts is
followed by a later series. Unless the whole bar-

Figure 25 - The timber
harvest area here is well
adjusted to protect a
pond (Lower Spread
Creek, Teton National
Forest)

The cuts were modified in 1970 to make
them visually more compatible with the terrain
forms and surface patterns of the larger land-
scape (fig. 27). The method followed in estab-
lishing the pattern-altering cuts should be
noted because it suggests a type of control that
needs to become routine in sale layout. One of
the landscape architects from the Regional Of-
fice, working with the Forest timber manage-
ment staff, produced a number of sketches in-
dicating various ways in which alternatives
would appear. Other drawings of visual alterna-
tives were produced by the Pacific Southwest
Forest and Range Experiment Station. A solu-
tion was selected that served the timber man-
agement objectives as well as the aim of com-
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patibility with the visual environment. This
kind of procedure should be a standard method
rather than an unusual solution to a specifi-
cally annoying problem.

Dispersion
and Subordmance

The question of proper dispersion of cut-

vest rotation is planned, the design of the first
cutting may make it difficult or impossible to



avoid poor visual images in the second or later
cuttings

In timber sales in the Meadow Cabin Creek
area of the Bridger (see fig. 19), some five
medium-size cuts were made below the crests
of somewhat similar hill forms The ovoid cuts
are appropriately varied in size and shape so
that they individually fit the spheroid hills. The
immediate landscape thus contains a number of
similar openings that contrast with forest
cover This manmade pattern, built upon repe-
tition and variation of existing patterns in the
surroundings, creates a desirable dispersion.
The total effect is one of subordinating change
to the characteristics seen in the landscape.

The shape of the block and strip cuts in Fish
Creek, Teton Forest (see fig. 17) has been dis-
cussed; the dispersion of the strips also fails to
establish any clear relationship to surround-
ings. Units are linear, suggesting a basketweave
pattern with parts in 900 opposition; yet the
landscape is essentially horizontal. To follow
contours would have established a simple con-
tinuity with the dominant direction of skyline
and bottom grass-tree line. Additionally, the
amounts of cut openings and remaining tree
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cover are nearly equal This is confusing visual-
ly since neither of the two elements is domi-
nant. Esthetic stability is n rmally best served
by a dominant-subordinate combination In
summary, the dispersion is unsatisfactory, and
manmade changes are overpowering in the
landscape.

RECOMMENDATIONS

The basic character of Wyoming wildlands
should be kept dominant, and manmade al-
terations held subordinate, in design of clear-
cuttings. To do this

The design of cuttings, including size,
shape, location, and dispersion, should
respond directly and specifically to visual
characteristics of the landscape.

Scenic inventories, recording at least
dominant landscape resources, should
be made to aid in planning and design.

Forest personnel should be given train-
ing to develop greater managerial sensi-
tivity to landscape resource values.

Figure 26. - Scenic Pinnacle Buttes have been visually degraded by adjacent cutting and failure
to clean up logging residue (Brooks Lake, Shoshone National Forest)
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Figure 27. - Strip cuts made before 1964 are shown here in two forms. (a) Field sketch of strip
cuts as they were in 1969. (b) Sketch of strip cuts as they were being modified by recutting
in 1970. (Curtis Canyon, Teton National Forest)



Intensive forest management requires roads.
They are needed for timber harvest but they
serve other purposes as well. Livestock are
moved by truck to prevent land damage, and
roads provide access to trail heads and camp-
grounds, as well as other recreational oppor-
tunities. During the past decade, road con-
struction has increased on all four Forests.
Nearly $14 million were allocated to the four
Forests between 1961 and 1970 for construc-
tion and maintenance of transportation sys-
tems. The new roads built during this period
have become a major source of public concern.

Objections to the Forest Service roadbuild
ing program were expressed to us in many
ways. Some people charged that too many
roads are being built, that most roads are de-
signed only to tap new timber harvest areas;
that roads are detrimental to soil stability,
streamfiow quality, and fisheries; that roads
have adverse effects on big game populations;
and, finally, that roads are ugly. As in ob-
jections to clearcutting, the belief was ex-
pressed that potential long-term irreversible
effects of roads on resources other than timber
are not receiving proper consideration by For.
est managers.

Feelings on this matter are strongly ex-
pressed. A few critics classified road construc-
tion as an "epidemic disease." Others charged
that roads are not planned except as a day-to-
day response to industry demands for timber,
and that recreation or resource values had been
used to justify funding of roads for access to
timber where the timber values were too low to
justify construction costs.

A large percentage of the roads we examined
were well constructed and maintained. As in
other management areas, however, there is evi-
dence of inadequate planning for road con-
struction. There has been negligence in some
instances. We saw portions of roads that could
properly be criticized and we believe that some
public concern is warranted.

To clarify the issues here, it will be helpful
to examine the functions of forest roads. In
general, two very different types of roads are
built on National Forests: system roads and
temporary roads.
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System roads are the permanent transporta-
tion routes needed on a Forest to meet all re-
source management and protection objectives.
Usually Forest engineers assist in the location
and design of these roads and supervise con-
struction to assure that multipurpose needs are
served. The roads are built to standards deter-
mined by the resource uses for which they are
intended. They may be constructed by the For-
est Service or a private contractor. They receive
periodic maintenance, and are usually open to
the public in most situations.

Temporary roads are not part of the perma-
nent transportation system. They are built to
accomplish essentially one-time resource man-
agement activities, such as hauling timber from
a particular part of a timber sale area or con-
structing a ski lift, pipeline, or powerline. Most
often, these low-standard roads are located or
approved by Forest Service officers and built
by a private contractor. They are intended to
be kept open only for the duration of the activ-
ity for which they were built, and then treated
to prevent erosion and closed to all traffic.

We believe the discrepancy between prin-
ciple and practice in the building and mainte-
nance of roads has given rise to most criticism.
Effective planning, scrupulous observance of
responsibilities of execution, and careful re-
view of management actions should solve most
problems.

Road Planning
and Maintenance

The roadbuilding associated with increased
timber harvesting in the past 10 years has
created special problems. These are primarily
due to deficiencies in the planning process
that should have controlled the roadbuilding.
Planning is particularly important in several
areas: the level of road density to be reached,
the suitability of roads for the purposes they
are to serve, and the status of roads as tempo-
rary or permanent.

DENSITY LEVEL
A summary of road data for the Forests

(table 1) reveals some important facts. First,
only about one-fifth of the mileage of existing



system roads on these Forests was built during
the 10-year period since 1960. Second, about
three-fourths of the temporary roads were
built during this same period. The difference
largely reflects the increased density of tem-
porary roads needed to remove logs from tim-
ber harvest areas. Third, nearly two-thirds of
the total mileage of temporary roads ever
built on these Forests still had not been closed
to vehicular traffic by the fall of 1970. The
fourfold increase in temporary roads since
1960 and the failure to close such a large pro-
portion of these temporary roads are sufficient
cause for public concern about Forest Service
intentions regarding road density.

Each of the Forests has a transportation
plan that responds to road needs for the various
management functions. For several reasons,
these plans seem confusing to us and they were
reported to be confusing to the public. Forex-
ample, some roads do not appear on transporta.
tion plans because they are classed as tempo.
rary and are not to be retained. This implies to
the public, however, that the Forest Service is
not aware of already existing roads. The plans
also appear incomplete. None indicate a delib-
erate intent to halt road construction when
some specified level of forest access is reached.
Forest Service personnel were vague about set-
ting any limit on eventual number and destina-
tion of system roads. Criteria for establishing
such limits are lacking or not clearly defined.
For example, in several places we were shown
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roads originally planned as temporary but now
a part of the system network simply because
they were built to higher standards than needed
and were considered "too good to close."

Finally, none of the transportation plans in-
dicate a deliberate intent to manage some parts
of a Forest without permanent roads. Neither
do they indicate intent to close any of the sys-
tem roads to public travel, even temporarily,
in the interests of reducing or preventing
conflicts in resource use. Decisions to man-
age some areas without roads, or with only
minimum.levèl temporary roads and prompt
closure, are reflected in multiple use plans on
some of the Forests. These decisions, however,
cannot be readily understood from a review of
transportation plans.

SUITABILITY OF ROADS
The claim that most roads are designed only

for timber harvest warrants careful considera-
tion. Our conclusion is that many of the roads
that serve timber harvest were planned to serve
other needs as well. In some instances, how-
ever, the design of these roads has rendered
them less suitable than they should be for recre-
ational purposes. Attention to functional and
structural elements outstripped concern with
form and relation to the natural surroundings.

Roads in the Forests have tended to be en-
gineered rather than designed. Selection of the
corridor in which roads are located has been
based mainly on road construction aspects,
such as grade, alignment, and availability of

Table 1. - System and temporary roads, fall 1970, on the Bighorn, Shoshone, Teton, and Bridger
National Forests

Miles

Bighorn 260 189 114 160 70

Shoshone 857 169 117 131 93

Teton 386 175 99 123 36

Bridger 919 423 191 308 173

Total 2,422 956 521 722 372

National Total Total System roads Temporary Closed
Forest system temporary built since roads built temporary

roads roads 1960 since 1960 roads



Fgure 29. - vI'u' from a road through a (urge c/eu cu is mnonotomzou. and (nm/ms mu termmat
(Sheridan Creek, Shoshone I'/atzonal Forest)

Figure 28 An exces-
sively wide roadway
clearing dominates
the landscape and de-
grades the viewer's
experience (Fish
Greek, Teton National
Forest)

roadhuilding materials The relations between
travelers and their environment have not been
sufficiently investigated, so that some Forest
roads are good for vehicles but not good for
people. The qualities that determine the esthet-
ic suitability of roads have not been precisely
identified or defined.

Much of the criticism directed toward roads
apparently constructed for single use could
have been avoided by better location and de-
sign. Certain roads suggest single use rather
than multiple use because they reveal insensi-
tivity to the variations of the landscape
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Some right-of-way clearings are excessively
wide for a one- or two-lane road; we observed
widths of 100 feet to 200 feet or more. An
example on the Fish Creek Sale (fig. 28) is on a
gentle side slope, and grading for the cross sec-
tion demands use of only afraction of the total
cleared width. The narrow road within the
dominant opening is obviously detached from
its surroundings. The avowed purpose of the
wide clearing was to facilitate snowmelt on the
road, but public suspicion is understandable
that the road clearing is actually an elongated
strip clearcut



Figure 30 Here a "pigtail" spur effectively
separates the harvest area and a perma-
nent road (Enos Creek, Shoshone Nation-
al Forest)

A road built through or alongside a large
c1egxcut also creates an impression of single
piirpose. A central location is efficient during
timber harvest, but it does not recognize the
need for pleasing appearance after the harvest.
On the Shoshone, a system road is routed
through the heart of the 1,200-acre Sheridan
Creek clearcut (made in 1953). Travelers on the
road are forced to look at the logged area itself
since there is nothing close by of greater inter-
est to attract attention (fig. 29). Although slash
cleanup is of quite high order, there is an overall
impression of carelessness from the light scatter
of charred slash, inconspicuous and sparse re-
generation, and a ground plane that suggests
deteriorated grassland.

Another road location that emphasizes log-
ging is found in parts of the Wiggins Fork sys-
tem road leading to an entrance to the Strati-
fied Primitive Area. Characteristically, the road
is threaded against the edge of certain clearcuts
along the route. This has the distinct advantage
of intimate linkage with the forest edge on one
side as compared to a road that is central in a
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cut opening. In one place, however, a clearcut
of several huhdred acres, in which pole slash
now visually dominates young reproduction,
becomes the foreground against which the per-
imeter peaks and basin of the Stratified Prim-
itive Area are viewed (see fig. 6). There are en-
couraging signs of future improvement, but at
present the view at the entrance to a wilderness
area is much degraded.

A more satisfactory relationship between a
system road and a timber cutting exists in the
spruce-fir group harvest units off the Enos
Creek road, Shoshone National Forest. Rather
than running the main road adjacent to the cut
block - or hooking the two together with a
broad opening - a "pigtail" spur connection is
used (fig. 30). This short spur with curve or
reverse curve effectively separates the small cut
block from the roadway. The multiple purpose
aspect of the road is maintained. Although this
handling for a small-scale cut block cannot be
directly compared with that of the large-scale
Wiggins Fork blocks, the road access design is
noted as a pattern worthy of more widespread
application.

CLOSURE OF TEMPORARY ROADS
As previously indicated, two-thirds of the

temporary roads ever built on all of these For-
ests still had not been closed to vehicular traffic
by the fall of 1970. We recognize that it is nec-
essary to leave temporary roads on timber sale
areas open until after the logs have been hauled,
slash disposed of, and any necessary planting
completed. We question the need, however, for
leaving such a high percentage of temporary
forest roads open to traffic for such long per-
iods of time. This conflicts with Forest Service
policy on road closure.

Several Forest Service regional officials ex-
plained to us that it was difficult to get the
Forests to f9llow the policy. On the other
hand, some Forests reported that persistent
recreational use of logging roads was a deter-
rent to planned closure. Closure problems on
these four National Forests are further compli-
cated by the relatively gentle slopes and natural
openings that typify the terrain. Where physi-
cal closures were installed, it was very often
possible simply to circumvent the barriers with
a four-wheel-drive vehicle.

Although gentle terrain undoubtedly makes
physical closure of roads difficult or impossi-



ble, we believe that any road designated for
closure can be and should be closed by posting
aid policing if no other method seems practical.

RECOMMENDATIONS

'Transportation plans should indicate the
purpose of every proposed road - whether
permanent or temporary, the disposition of
each temporary road, and the maximum
level of road construction needed to attain
management objectives.

The transportation plan should be clear and
logical, and presented in a form easily un-
derstandable to the public, and should spec-
ify drainages that will be exempt from any
road construction or managed with tempo-
rary roads only.

The temporary roads still open should be
carefully evaluated; those classified as tem-
porary should be closed and all others recon-
structed as required for maintenance as part
of the permanent road system.

In road layout and design, the relation be-
tween the road and the landscape should be
clearly established so as to avoid a result sug-
gesting single use.

Controlling Environmental
Effects of Roads

The possibility of disturbance of the ecolog-
ical balance in forests increases with use. The
balance is extremely delicate in some areas, and
failure to recognize the allowable limits of dis-
turbance has led to serious resource manage-
ment problems. Some forest areas can undergo
severe treatment and remain relatively stable.
Others deteriorate acutely after only slight dis-
turbance. Road construction is one of the most
severe disturbances that man can impose upon
forest land. Roads expose raw mineral soil to
erosion and alter the contours of the landscape;
road access to forest land must inevitably dis-
turb wildlife to some degree. Management prac-
tices that minimize the undesirable environ-
mental effects of roads are essential.

WATERSHED
It has been charged that road planning and

construction on the Wyoming Forests have
been faulty, causing accelerated soil erosion,
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Figure 31 - Road construction here shows
high qualify con trol with consideration of
esthetic and watershed values (Antelope
Mountain, Teton National Forest)

increased sedimentation in stream channels,
and damaged fisheries. Experience and research
in a number of places - from the Great Smoky
Mountains of North Carolina, the Appalachians
of West Virginia, and the White Mountains of
New Hampshire through the Rocky Mountains
of Arizona, Colorado, Idaho, and Montana to
the Sierra Nevada of California and the Cas-
cades of Oregon and Washington - confirm
that roads are the main cause of reduced water
quality in forested watersheds (Packer 1967).
Much of this same research also shows that
well-designed roads located away from water
courses and provided with proper drainage
need not cause damage to the quality of stream-
flow. We saw evidence that a high degree of
quality control can be obtained in road con-
struction. Perhaps the best examples in this re-
spect are the Antelope Mountain and Enos
Creek roads on the Teton and Shoshone Na-
tional Forests, respectively. These roads were
designed, located, and built with the greatest
regard for watershed and esthetic considera-
tions (fig. 31).



Figure 32 Lack of surface drainage has
caused ruling on this road (Gypsum Creek,
Bridger National Forest)

Our observations strongly support research
conclusions as to the importance of specific
road design and construction criteria In each
of these Forests we encountered unstabilized
road cuts and fills, poorly installed culverts,
and sections of roads having improperly spaced
drainage facilities Of special importance are
the many miles of temporary roads on which
soil is being eroded because logging activities
continued so far into the fall or winter that
surface drainage facilities could not be installed
in the frozen earth. These rather frequent oc-
currences of soil erosion and sediment move-
ment from roads toward streams are reason for
serious concern (fig. 32) Damage to water-
sheds and water quality from these sources has
not yet been great, but there is urgent need to
develop better quality control in roadbuilding
and maintenance.

We did see several instances of road con-
struction on unstable areas, threatening serious
watershed damage A review of the condi-
tions on five of these areas illustrates several
problems.

Leads Creek - Part of the main haul road
was built through soil derived from glacial silt,
which is highly susceptible to accelerated sheet
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Figure 33 - This stretch of road is unduly
wide, and surface drainage is inadequate
(Leads Creek, Teton National Forest)

and gully erosion. Excessively wide stretches of
this road (fig 33), coupled with inadequately
spaced surface drainage and a few plugged cul-
verts, have allowed sediment-laden runoff from
the road to enter Leads Creek in several places
(fig. 34)

Three Forks Creek - The upper portion of
the main haul road traversed extremely steep
slopes. Here again, an excessively wide road was
built, resulting in high vertical cut banks that
are now collapsing, and overly steep fill slopes
that are sloughing away (fig. 35).

Cabin Creek - Portions of the main haul
road were built across obviously unstable
slopes ("slump topography") and potential
landslip areas. As a result one entire section of
road, several hundred feet long, has actually
slipped down the hill into the drainage bottom,
creating a new source of sediment during high-
water priods (fig. 36).

Poison Creek Portions of some of the
temporary roads are on locations that do not
allow good surface drainage. Overland flow
down these road surfaces has concentrated to
the point where large rills and small gullies have
been eroded in the roadbed (fig. 37). We saw no



Figure 35. - Steep f1I slopes are slough ing away and high ertIca1 cut banks are collapsing.
(Three Forks Creek. Rrdger Wational Forest)
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Figure 34 - Sediment has been carried from the road into the stream course. (Leads Creek,
Teton National Forest)



direct evidence that sediment from these erod-
ing surfaces had reached streams yet, but unless
adequate surface drainage facilities are installed
on these roads, it can be expected to do so
eventually.

Brooks Lake (Jules Bowl) - Roads were
constructed on relatively stable soils derived
from variegated clay stone, shale, and sand-
stone, and from coarse glacial till. Some of the
temporary roads were built at grades of more
than 12 percent and some were excessively
wide (fig 38). Many of the fine soil fractions
have already washed off these roads, leaving a
rocky erosion pavement in places. Some poorly
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constructed cross-drains have broken through,
permitting surface runoff to concentrate suffi-
ciently to wash soil downslope. Fortunately,
since most of the roads are far removed from
Brooks Lake Creek, there is small probability
that sediment will reach this live stream. Part of
the Brooks Lake timber sale area is located on
slump topography showing mass instability, es-
pecially when the soil mantle becomes satu-
rated. In several places large amounts of logging
residue, some from road construction, were left
in small tributary stream channels, thereby
slowing the normal drainage of water out of
small basins and permitting the soil mantle to
become locally saturated continuously. There

Figure 36 - Landslip in "slump topography" has carried part of a road into the drainage bot-
tom. (Cabin Creek, Bridger National Forest)
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is already evidence of increased mass soil
slumping as a result of this.

These mistakes in road location and con-
struction are not isolated instances and they are
cause for concern for several reasons. First, the
knowledge necessary to prevent them was avail.
able but not used. Second, they cannot be dis.
missed on the grounds that 'we are no longer
doing it this way." Some of the cited roads
were built during the past 5 years. There is still
not enough quality control of road con-
struction for watershed protection.

RECOMMENDATIONS
The quality of design, location, and con-
struction of roads, especially temporary
ones, must be greatly improved to avoid un-
necessary damage to soil and water.
Existing specifications that temporary roads
should be maintained for adequate drainage
before winter should be scrupulously
observed.
Much greater use should be made of geol-
ogists, hydrologists, and soil scientists in
planning and constructing roads.
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Figure 37. - Small gullies have formed be.
cause drainage from road surface is inad-
equate. (Poison Creek, Bighorn National
Forest)

Figure 38. A rocky erosion pavement has developed on this excessively wide and steep
temporary road. (Brooks Lake, Shoshone National Forest)
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WILDLIFE
The effects of roads on big game popula-

tions, specifically elk, are almost impossible to
evaluate because there is no adequate informa-
tion The charge is made that road access makes
elk more vulnerable to hunters and leads to
year-round harassment by picnic parties,
motorcyclists, Sunday drivers, and snowmo-
biles. As road densities increase, elk retreat
from this disturbance until, eventually, there is
no escape left. Game biologists all over the
Rocky Mountain West have voiced this concern
inrecent years; as a result some roads have been
closed, and a number of timber sales have been
modified.

The claim is also made that logging can im-
prove elk habitat The literature does in fact
report some significant improvement from log-
ging, but the conclusions are based on forage
production rather than animal behavior
studies. The Jackson Hole herd and many other
feeding operations can be cited as evidence of
elk tolerance for close association with man,
but these are unnatural situations.

We tend to agree that timber harvest could
create a potential for harassment of elk during
rutting and calving, and there is no question
that easy access increases vulnerability to
hunters. Nevertheless, there are no reports in
the literature to demonstrate that roads and
logging are necessarily detrimental to elk popu-
lation levels. A description of elk management
problems in the Wind River drainage is given at
the end of this section to illustrate how in-
creased access can complicate management
decisions.

Although we cannot substantiate damage by
roads to the wildlife resources of Wyoming, we
believe this problem has very strong implica-
tions for management. First, even our brief ex-
amination of the northern Wyoming area
confirms the value of the wildlife resource. The
Jackson Hole elk herd has been world famous
for over five decades Elk harvests in northern
Wyoming have averaged more than 11,000
animals annually in recent years. Second, the
presence of the two National Parks, Yellow-
stone and Grand Teton, puts the surrounding
National Forests in a unique position. Over a
million tourists visit the two Parks each year.
The thermal wonders of Yellowstone and the
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scenery of Grand Teton are major attractions;
but the elk, moose, and bear are also extremely
significant as a part of the total picture visitors
expect to see.

We believe that an overriding consideration
of land management on these National Forests
should be the health of the elk herds. There is
no positive evidence that roads destroy elk hab-
itat, but neither is there proof they do not.
Until definitive answers are produced by re-
search, the possible loss of options should be an
important consideration in all management de-
cisions concerned with the development of
roads. We saw little evidence that past timber
management activity has given appropriate
consideration to elk herds, but this may not be
surprising since the potential conflict has only
recently been recognized. There is encouraging
indication that present planning does recognize
the real value of the resource.

Elk in the Wind River Valley

Elk hunting in the Wind River management
unit has been extremely important for many

Figure 39 - The WindRiver Valley (Shoshone
National Forest)



years. Each fall Dubois, Wyoming, becomes a
hub of activity for a 6- to 8-week season in
which a thousand or more hunters participate.
In Dubois also is a large stud mill run by U. S.
Plywood-Champion Corporation. Both activ-
ities contribute substantially to the welfare of
Dubois, and the basic resources for both activi-
ties are derived from the nearby National
Forests.

The Wind River Valley resembles a large
horseshoe with the toe on the Continental

Table 2. - Wind River elk harvest and timber harvest, by subdrainages, 196319671

East Fork, Bear Creek
Wiggins Fork, Horse Creek
DuNoir, Long Creek
Sheridan Creek, Brooks Lake
Warm Springs Creek
Jakeys Fork, Torrey Creek
Red Creek, Dinwoody

Total, Wind River

Subdrainage

42* 55

51 26*_
45 46
32*+ 28*+
26*+ 27*+

13 14*+

5 7

214 203

Year
upto 1964 1965 1966 1967
1963
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Divide near Brooks Lake and Dubois in the
middle (fig. 39). Commercial timber manage-
ment is confined to a belt 6 to 10 miles wide on
the circumference of the horseshoe, and most
of the area north of the commercial forest belt
is managed as wilderness.

Elk harvest and timber sale records for the
Wind River drainage, from 1963 to 1967, are
presented in table 2. Analysis of the elk kill
demonstrates a significant change in harvest in
all but two subdrainages. During the first 2

Elk killed

61 111 136
46 110 118
42 76 95
10 14* 15*_

14 23 23*-
2*_ 15 11

9 21 23

184 - 370 421

300 70
- 457

472 149-
541

1,313 676

1Elk harvest compiled from Dubois Check Station records, Wyoming Game and Fish Department, timber har-

vest compiled from incomplete records of the Wind River Ranger District, Shoshone National Forest. Statistical

data: chi-square 108.7, 24 degrees of freedom, 0.001 >p. The 'i indicates cell contribution is 3.5 or more to
total c/si-square; + or - indicates the direction of deviation from expected values.
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60-209 0 - 75 - pt. 3 -- 24

Acres cut

58 103
- 35

765 112

78 368

901 618

Eagt Fork, Bear Creek
Wiggins Fork, Horse Creek 900
DuNoir, Long Creek
Sheridan Creek, Brooks Lake 478
Warm Springs Creek
Jakeys Fork, Torrey Creek
Red Creek, Dinwoody

Total, Wind River 1,378

Year

Subdrainage 1963 1964 1965 1966 1967



years of record, in the drainages with the heavi-
est logging activity, Wiggins Fork-Horse Creek
produced a substandard harvest while Sheridan
Creek-Brooks Lake and Warm Springs Creek
were above average. In 1966-67, these latter
subdrainages produced a harvest below expec-
tation while Wiggins Fork-Horse Creek showed
an increase. Thus, the Wind River elk harvest
appears to fluctuate almost without regard to
timber sales. As a further complication, total
elk harvest had nearly doubled at the end of
the 5-year period because the hunting seasons
were changed from September 10-October 31
in 1963-65 to October 1-November 15 in
1966-67.

We were told that this change in season dates
was instituted to shift the harvest from resident
to migratory elk within the Wind River drain-
age. Elk harvest totals for the area had declined
from 362 in 1959 to 214 in 1963 and 184 in
1965. Biologists of the Wyoming Game and
Fish Department examined the biweekly distri-
bution of elk harvest. They found that in drain-
ages north of the Wind River, the kill increased
in the last half of the season, whereas south of
the river a greater proportion of the total
harvest was obtained in the early part of the
season. From this observation and from tagging
studies, Game Department biologists conclud-
ed that in the early season there was only a
partial harvest of migratory animals coming
out of the Teton Wilderness and down DuNoir
Creek to winter range on the lower Wiggins
Fork. They also believed the resident herd was
being overharvested.

Accordingly, the October-November season
was initiated in 1966 - and the total number
of animals harvested did increase substantially
in drainages north of the Wind River. Like
many management decisions, however, this one
created a whole new series of questions. The
1967 biweekly count still shows over half the
harvest taken in the last 2 week.s of the season
in drainages north of the river. Moreover, Sheri-
dan Creek-Brooks Lake still shows half the
harvest in the first 2 weeks of the season. Does
this indicate a still higher potential for harvest
in the migratory herd? Or, does it simply indi-
cate the movement of hunters from area to area
as snow closes the high country?

There are also unanswered questions about
nonmigratory elk. Has the total number of such
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animals been reduced by increased access and
more efficient harvest? Has the harvest thereby
been shifted to migratory elk? The data for
Wiggins Fork-Horse Creek and Sheridan Creek-
Brooks Lake (table 2) tend to support this con-
tention if it is assumed that new roads will lead
to an overharvest followed by a drop in the kill.
Warm Springs Creek, on the other hand, pro-
duced the same pattern - but the high harvest
came before logging started.

Thus, there is just enough information avail-
able to tantalize us. The correlations are sugges-
tive but not statistically sound. The conclusion
that the resident elk herd was reduced is bal-
anced by evidence that a management decision
actually produced an overall increase in the
harvest. And, unfortunately, the decisions
which must be made still depend on unsup-
ported logic rather than scientific fact.

RECOMMENDATIONS

The Forests and Regions should actively
encourage cooperative research to deter-
mine the impact of road systems on elk
populations.

The Forest Service should carefully con-
sider a slowdown in construction of new
permanent roads until information is avail-
able concerning the effects of roads on elk.

LANDSCAPE QUALITY
Public concern about the visual effects of

forest management practices was primarily di-
rected toward clearcutting, but roads were a
close second in importanceWe observed some
road design of commendable quality, yet in
some timber sale areas we found design, loca-
tion, and construction of roads that expressed
insensitivity to forest resources other than
timber.

Relation of Roads to Landform

Road location is of critical importance be-
cause of the powerful capacity of a road to
focus attention ahead, forming a "visual corri-
dor" for the traveler. The Antelope Mountain
road, Teton National Forest, was constructed
basically, for insect control and sanitation-
salvage cutting, but it was designed with such
good relationship to its surroundings that it
is now also a scenic road of high quality. For



example, one straight stretch is directed so that
the Grand Teton Range is incorporated as a
directly linked outview (fig. 40). Conversely, a
straight piece of road can make more con-
spicuous a timber harvest pattern planned
without recognition of landscape impact. The
Owens Creek cuttings on the Bighorn Forest
(see fig. 4) are conspicuous for the way they
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modify the appearance of nearby landforms.
Had there been appreciation that a road also
defines a visual corridor, more careful consider-
ation could have been given and a better effect
achieved.

A road can be conceived of as a physical-
visual experience in a three-dimensional land-
scape. On the Antelope Mountain road, a

Figure 40. A straight road segment focuses the view on Grand Teton Range. (Antelope
Mountain, Teton National Forest)
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Figure 41 - Road
curvature is sensi-
tively adjusted here
to conform to the
terrain (Antelope
Mountain, Teton
National Forest)
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Figure 42 - Two road design flaws are shown here: the straight portion between two curves is
poorly fitted to land form and cleanup is imperfect (Brooks Lake, Shoshone National Forest)



Figure 43. - The relation of road to wolf tree and corral shows sensitivity to detail (Antelope
Mountain, Teton National Forest)

curved segment is laid out so that it is com-
plementary to a concave terrain form (fig. 41).
Here the road conforms to the landscape and is
subordinate to it. Quality suffers, however, if
the relation of road to landform is unsatisfac-
tory. On the Brooks Lake road, Shoshone For-
est (fig. 42), the straight portion of the road
between two curves cuts through a rounded
spur ridge Straight road and convex land sur-
face do not match, and a visual break results. A
curve of longer radius could have conformed
directly to surface form, also maintaining visual
continuity of the roadway Other negative as-
pects of this road include an overly wide and
uniform clearing line on the high side, wind-
throw, and incomplete slash cleanup. The posi-
tive aspects are the display of the stratified peak
feature and the clearing variations tied to minor
openings on the lower side. The visual quality
of this road segment is mediocre, but additional
attention to design and construction could
have produced superior quality. Unqualified
concern for the visual environment could have
prevailed, but it did not
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The detailed adjustment of road layout to
recognize local landscape variations and fea-
tures is a way to integrate the road to its im-
mediate surroundings. We observed both care
and carelessness in this regard. Carelessness was
most evident in roads alongside clearcuts or in-
side them (see figs. 1, 6).Thereisneedforcon-
current planning of roads and harvest layout.
Care, in the form of sensitivity for small things,
is shown in fig. 43 as the Antelope Mountain
road passes close by a wolf tree and adjacent
fence. This simple design linkage to an isolated
tree and a human artifact suggests what can be
done. We are convinced, however, that it can-
not be generally accomplished without special
bolstering and training of staffs. More flexible
road design standards are needed, including
standards for roads of smaller scale

Cuts and fills indicate the degree to which
the horizontal and vertical layout of the road
fits the landscape. They are not undesirable as
long as they are minimal and the road does not
seem to disrupt the flow of land surface (fig.
44). Roads on the four Forests cannot be seri-



Figure 44. - The visual flow of land surface is maintained here through minimum cuts and fills
and careful planning of road location (Antelope Mountain, Teton National Forest)

ously cnticized for excessive cuts or fills -
largely because much of the roadbullding is on
gentle topography. More could be done, how-
ever, to modify cuts and fills through slope flat-
tening and planting, for both erosion control
and visual continuity with natural surround-
ings. Not enough is being done to finish up road
construction with revegetated side slopes.

We envision that the design of all system
roads in these four Forests will recognize that
the quality of experience derived from road-
based travel depends upon sensitive treatment
of the relationships between road and land-
scape The technical staff must be available and
have the expertise to do this. We have com-
mented elsewhere on the need for special staf-
fing and training.
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RECOMMENDATIONS

Road location and design should be better
coordinated with the landscape than they
are at present:

Planning and road design should routinely
include thorough exploration of visual
alternatives.

The visual corridors created by both ex-
isting and proposed highways and perma-
nent forest roads should be recognized as
requiring special attention.

More flexible road design standards, en-
couraging small-scale roads where they
are appropriate, should be adopted.



The harvest of trees, like the harvest of other
crops, leaves an unused residue, consisting
mainly of foliage, limbs, treetops, roots, and
stumps. Trees or portions of trees that are too
defective, too small, too crooked, or of too low
quality for any present practical use are also
left on the ground. The volume of residual ma-
terial depends primarily on the condition of the
timber stand, the harvesting method, road
right-of-way clearing, and the market demand
for wood products.

Much of the criticism of timber harvest prac-
tices on the four Forests can be attributed to
the inadequate, improper, or poorly timed
treatment of logging residue. Unsightliness was
most frequently mentioned. In addition there
were frequent complaints about waste of ap-
parently usable material, creation of barriers
impassableto wildlife, air and water pollution,
soil disturbance resulting from treatment, and
excessive treatment costs. A substantial num-
ber of people also expressed concern about in-
consistencies in residue treatment methods
used on different Forests.

We observed on the ground the results of
practices ranging from virtually total disposal
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Logging Residue
of the residue (fig 45) to no treatment what-
ever (fig. 46). We also found considerable
variation in treatment methods, standards, and
performance among the Forests and between
the Regions. Each of the Forests has a backlog
of unfinished treatment work to do.

The treatment of residue may include any
one or, more often, a combination of such ac-
tions as burning, scattering, burying, piling, or
crushing (rolling). Silviculturally, residue is
treated to reduce fire hazard, help regenerate a
new stand of trees, and, for some tree species,
reduce insect hazard to the remaining trees. On
many sites, residual woody material is needed
to provide a microclimate favorable to the sur-
vival of tree seedlings, and to help protect soil
from erosion. Other considerations are protec-
tion of scenic quality, prevention of mechan-
ical obstruction to the movement of people and
animals, and protection of air and water
quality.

Several treatment methods have been or are
now being used. No treatment - an alternative
in which the residue is left untouched after the
merchantable wood is removed - has been

Figure 45 - Disposal of logging residue is vir- Figure 46. - Logging residue here has been left
tually total here. (Curtis Canyon, Teton untreated. (Union Pass, Shoshone National
National Forest) Forest)

55



Figure 47 - Residue on this clearcut has been
broadcast burned. (Wiggins Fork, Shoshone
Nat ional Forest.)

Figure 48. - Residue here has been pushed by
by tractor into linear windrows in prepara-
tion for burning. (Little Beaver, Bridger
National Forest)

Figure 49. - Residue here has been piled for
burning. (Little Flat Top, Bridger Nation-
al Forest)
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practiced with results such as those shown in
figure 46.

Broadcast burning, now discontinued on the
four Forests, consists of burning the residue
where it falls without further handling. In prac-
tice, a fireliie is constructed around a body of
slash, and the area is then progressively fired in
predetermined spots and directions in such a
manner that the area burns essentially all at the
same time. Use of this method requires a suffi-
cient volume of woody material to carry the
fire and create sufficient heat to achieve desired
levels of removal. Broadcast burning is usually
confined to areas harvested by clearcutting (fig.
47).

The wmdrow and burn method utilizes trac-
tors with brush blades to push residue into
windrows preparatory to burning (fig. 48).
Tractors usually work downhill, bunching the
residue into continuous windrows at right
angles to the slope, where it is burned. The
method is usually festricted to areas harvested
by clearcutting.

In the pile and burn method, the same kind
of equipment is used except that the residue is
pushed into piles rather than windrows before
burning (fig. 49). This technique has more flex-
ibility than the windrow and burn method and
can be used following harvest by partial cutting
as well as by clearcutting.

The roller-chopper method utilizes a large,
heavy, ribbed metal drum, drawn by a tractor
as shown in figure 50, to break and mash resi-
due down onto the ground where it will decom-
pose more rapidly. The drum is usually 8 feet or
more long and 4 or 5 feet in diameter with
square or diagonal cutting flanges welded to the
exterior surface. The drum is hollow, but filled
with some liquid for weight while working. The
equipment is usable only on level or gently
sloping ground and is fully effective only in
areas of light concentrations of small-diameter
residues (fig. 51). Larger logs and stumps re-
duce the efficiency of the method. Because of
the size of the equipment, efficiency is low ex-
cept on relatively large areas. Where patches of
very heavy concentrations of residue ("jack-
pots") have accumulated, the material is often
bunched into piles and burned.

The lop and scatter method employs manual
labor using axes or power saws or both Limbs



Figure 50. - This large metal drum, drawn by
a tractor, rolls and mashes down residue,
chopping small-diameter material.

are cut from felled trees and scattered on the
ground to decompose by natural means. The
method does not provide for adequate fire
hazard reduction if residue volumes are large,
and firebreaks are often installed at strategic
locations to minimize the danger of fire spread.
Also, as in the roller-chopper method, "jack-
pot" concentrations are usually bunched and
burned.

Residue Treatment
on the Forests

An analysis of the effectiveness of past
methods of treating logging residue reveals sev-
eral deficiencies. There has been unwarranted
optimism that successful regeneration would
be achieved without proper residue treatment
as indicated by timber stand conditions, includ-
ing seed supply. This optimism stemmed partly
from lack of adequate factual information, and
partly from reliance on experience gained in
other locations not really comparable to Wyo-
ming There is much evidence, too, that planned
treatments were not accomplished on schedule
or as intended. In some instances, shortage of
manpower and money led to delays in treat-
ment. Generally, administrators did not antici-
pate the strong public reaction to the unsightli-
ness of untreated residues on logged areas
Whatever the reasons, there is much more un-
treated residue on the four Forests than sound
timber management practices would dictate.

Many of the inadequacies and problems of
logging residue management are now recog-
nized. Significant changes have been made in an
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Figure 51. - Residue was roller chopped here
in 1969 on gentle terrain after harvest in
1968 Advanced regeneration is now show-
ing (Caribou Mesa, Bighorn National
Forest)

effort to avoid repetition of past errors. On the
Bridger and Teton Forests, for example, cur-
rent practice on clearcuts is to machine pile and
burn the logging residue. Sale contracts on
these Forests of Region 4 require that all slash
from trees cut before August 15 be piled for
burning by November 1 Burning is done no
later than the following year. The appearance
of harvested areas after these treatments is
usually good. In a few of the areas where piling
and burning were done, however, we question
if enough of the residue remains to encourage
regeneration and protect the soil. For selection
or shelterwood cuttings, limbs are lopped and
scattered and, where needed, concentrations of
residue are piled and burned. Shortcomings
common to the lop and scatter treatment are
the lack of a desirable mineral seedbed (see the
section "Regeneration"), and the disorderly
appearance of the area.

On the Bighorn and Shoshone Forests of
Region 2, treatment of logging residue reflects
a variety of past and current policies. On selec-
tive and shelterwood harvest areas, residue is
lopped and scattered. The inadequacies associ-
ated with this treatment are the same as noted
above On clearcuts, burning has been discon-
tinued except for "jackpot" concentrations,
and the logging residue is roller-chopped after
one season of drying. Except on uncompleted
sales, the Wind River District of the Shoshone
no longer has stands suitable for clearcutting
The lop and scatter treatment is commonly
used on the small cutting units. These, together
with the areas awaiting roller-chopper treat-



ment, tend to give a general appearance of
disorder.

People we talked to on Region 2 Forests
generally praised the roller-chopper method,
primarily on the basis that the chopped residue
reduces soil moisture losses and provides shade
for tree seedlings. There have been some suc-
cessful results; for example, on parts of the Car-
ibou Mesa sale (see fig. 51) young trees are
numerous after this roller-chopping. But the
technique is effective only on slopes of about
25 percent or less. From the available evidence,
it does not seem to solve all the problems posed
by logging residue.

Current objectives for managing the residue
are major steps in the right direction, but we
can give them only qualified endorsement.
There are still some unanswered questions
about current practices that require further
study. For the most part, foresters are aware of
the alternatives available and the reasons why
timing, method, and proper followup action
are needed. The treatment should be much
more carefully chosen to fit the varied site and
timber stand conditions before the timber har-
vest. Some available knowledge is not being
used, and additional research and testing in the
field are undoubtedly needed. Also, the back-
log of untreated logging and road-clearing
wood residues that exists on each of the Forests
should be scheduled for treatment.

A problem that has aroused public comment
is the apparently high volume of waste material
on cutover areas on the Forests. Most of the
harvest is in the lodgepole pine type, and yields
and product values are relatively low. There
was little management except for fire protec-
tion until recent years. Selective logging for
railroad ties removed only the better trees.
Thus, many stands now contain large quantities
of poor quality wood.

Timber harvesting would be more accept-
able to many critics, and logging residue man-
agement would be simplified, if more of the
wood was removed and converted to useful
products. Progress in reducing the residue
would result in less waste, lessen the potential
for air pollution from burning, reduce the pos-
sibility of stream pollution, and improve the
esthetic effect of timber harvest. The cost of
removing and processing more of the material
may now be too high to attract buyers, but this
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phase of timber management practice deserves
strong and continuing emphasis by the Forest
Service and the timber industry.

The inconsistency between Forests in treat-
ment of residue has drawn some public atten-
tion. Sound practice may require deviations
from standards or guidelines to fulfill the re-
quirements of a specific silvicultural prescrip-
tion. On the other hand, from our observations
it is hard to understand why one treatment
method should be considered the only viable
technique on the Teton Forest, whereas the
Shoshone uses another. We believe training and
written guidelines for residue treatment are
currently inadequate, and that both need atten-
tior at Regional and Forest levels. Allowance
should also be made for flexibility in the use of
guidelines.

Controlling Environmental
Effects of Residue

The possible adverse effects of logging, as
specifically related to logging residue and its
treatment, have aroused concern for air and
water quality, soil stability, and wildlife habi-
tat, as well as scenic quality. No studies con-
cerning these matters, specific to these four
Forests, have been made, but some broad con-
clusions are possible from observation and in-
formation from other areas.

AIR AND WATER QUALITY
Our observations suggest that potential for

air and water pollution on the four Forests is
relatively low. As noted earlier, except for road
right-of-way slash and some "jackpot" concen-
trations, logging residue is not burned on the
Bighorn and Shoshone Forests. The Teton and
Bridger Forests pile and burn on clearcut units.
When residue is piled, options for time of burn-
ing are extended. It can be accomplished during
periods when atmospheric conditions are favor-
able for dispersal of smoke. We did learn that
burning is sometimes done when weather con-
ditions may not be favorable. To avoid distrac-
tion and disturbance of tourists, the Teton For-
est schedules burning for late fall when most of
the tourists are gone. Beaufait's (1968) studies
in Montana suggest that this may be a poor time
of the year for such activity because of in-
creased atmospheric stability. Temperature in-
versions are a common phenomenon of fall



Figure 52 - This wall of windrowed slash could be a barrier to big game movement if allowed
to remain. (Kinney Creek, Bridger National Forest)

weather, and the probability of smoke collect-
ing in the valleys is very high.

The question of whether decomposition of
logging residue could contribute nutrients that
become a source of chemical pollution in forest
waters has been investigated on the Hubbard
Brook Experimental Forest in New Hampshire
(Likens et al 1970). This research indicated
marked increase in dissolved nutrients after
clearcutting. The Federal Water Quality Ad-
ministration's "Industrial Waste Guide - Log-
ging Practices" (1970) identifies logging waste
as a chemical pollution source in the Pacific
Northwest.

The applicability of these data is not entire-
ly clear, since our observations in Wyoming did
not include collection of nutrient data in
streams. The Hubbard Brook study was not
identical with a timber harvest activity. None
of the logged material was removed or burned,
and all living plants on the site were killed, thus
preventing natural uptake of nutrients from
decomposing material. In the Northwest, a
much larger volume of logging residue is com-
monly present to contribute dissolved nutri-
ents. Considering the smaller amount of residue
and the generally heavy growth of forbs and
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grasses on Wyoming clearcuts, pollution by
chemical nutrients does not appear to be a sig-
nificant threat. Research to determine the true
magnitude of this problem is needed.

SOIL STABILITY
Logging residue treatment may or may not

increase the oil erosion hazard, depending on
the method jsed, and where and how it is ap-
plied. In our examinations of many sale areas
we found little evidence of increased erosion
resulting from logging residue treatments. The
lop and scatter method used when partial cuts
are made leaves all of the woody material as a
protective cover on essentially undisturbed
soil. The roller-chopper method, sometimes
used on clearcuts, leaves all of the residue on or
near the ground surface and causes only minor
soil disturbance. Piling and burning disturbs far
more of the soil, but when properly done leaves
an adequate protective cover of small woody
material and duff on or near the soil surface.

In a few instances we observed excessive re-
moval of protective ground cover and unneces-
sary disturbance of soil as a result of bulldozer
piling of logging residue, not only on gentle ter-
rain, but also on slopes in excess of 35 percent.



Figure 53. - Natural
conditions in some
stands appear to create
barriers to big game
movement. (Bird Creek,
Bridger National Forest)

These operations have undoubtedly created a
potential for erosion and sediment production.
We believe that logging residue disposal by bull-
dozer piling can and should be done in a man-
ner that prevents baring of excessive amounts
of soil It should be limited to slopes of less
than 35 percent.

WILDLIFE HABITAT
The public fear that logging residues can

create barriers to the movement of big game is
easy to understand. Walls of windrowed slash,
as shown in fig. 52, could inhibit elk and deer
movement. It is quite likely such a wall will
persist a long time, but we saw only a few. We
believe the creation of potential barriers should
be avoided, but we also believe the degree of
concern is out of proportion to the actual prob-
lemin Wyoming. The windrowed slash on clear-
cuts and road right-of-way clearings may pre-
sent significant potential problems, but all of
the Forests are making good progress in solving
them. We also believe untreated slash is not
likely to create barriers. After all, there are
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many lodgepole pine "jungles" (fig. 53) that
are not much different from untreated logging
slash; these seem to pose no barrier, as any elk
hunter can testify.

SCENIC QUALITY

A disturbing visual effect is created by un-
treated logging residue, seen either alongside
roads or trails, or in the cutting units from ad-
jacent travel routes. This was observable in July
1970 along the road south of Fish Creek on the
Teton Forest, where cutting had taken place in
1969. A wide right-of-way clearing connected a
series of cut blocks, the combination producing
the visual image of an excessively large timber
harvest. Until cleanup is accomplished, that im-
pression will reflect adversely upon manage-
ment.

Logging is a "crude" operation in the visual
chaos it creates. The standard practice is to
delay residue treatment until after the mer-
chantable material is removed. Although the
condition may be temporary, when viewed at
this stage by a casual visitor it often leaves a



Figure 54 Although
residue cleanup is
good here, it is
inadequate for the
critical roadside zone.
(Flagstaff Road,
Teton National Forest)

lasting unfavorable impression. Both windrow-
ing and piling, as intermediate steps before
burning, at least give an orderly appearance.
Such steps are visual clues that management is
coping with the problem.

The practical importance of immediate
treatment may be open to question, but the
visual problem should be recognized and dealt
with accordingly. Roads and trails might be
closed until treatment is complete. If closure is
not feasible, signs might inform the public that
rehabilitation measures will follow.

The prompt and complete cleanup and dis-
posal of road right-of-way slash is especially im-
portant. At a roadside, even a small amount of
partially burned slash must be considered detri-
mental as seen by the forest visitor (fig. 54).
Roadsides are, in effect, display areas demand-
ing the most complete treatment. The practice
of accomplishing cleanup concurrently with
road construction is good. The Bridger and
Shoshone Forests, on the Mosquito Lake and
Enos Creek roads, respectively, have done this
job well.
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RECOMMENDATIONS

Forest Service Research, National Forest
Administration, and the timber industry
should jointly explore possibilities for using
more of the wood left after logging, and for
treating the remaining residue to facilitate
natural and artificial regeneration and re-
duce the unfavorable visual impact.
The Forest Service should establish explor-
atory studies to determine the effects of
logging residue management on water
quality.
The Forests should secure timely meteor-
ological information, and require that log-
ging residues be burned during periods
when burning is least likely to affect air
quality adversely.
The Forests should do a complete job of
treating right-of-way clearing residues con-
current with construction of all roads open
to public traveL
The Forests should eliminate the backlog
of untreated residue as soon as possible.



The critical importance of prompt regener-
ation to successful silviculture has been pointed
out in earlier discussion. In Wyoming, this
phase of management has become a focus of
contention; many people do not believe a new
tree crop is being established following clear-
cutting. We were told that the Forest Service
does not have the technology to accomplish
regeneration in Wyoming's harsh climate, and
we were shown cutting after cutting in which
no small trees were visible from the road.

The important Wyoming timber species do

efforts to establish new forests can be properly
evaluated.

Regeneration
in Lodgepole Pine

Successful natural regeneration of lodgepole
pine depends upon three factors: (1) a good
supply of viable seed widely dispersed over the
cut area, (2) favorable seedbeds for germina-
tion and seedling survival, and (3) suitable
moisture and temperature for seedling growth.
Unless these conditions are met, natural repro-
duction may fail or may not become estab-
lished for a long time.

SEED PRODUCTION AND DISPERSAL
The importance of cone serotiny the

closed cone habit - to regeneration of lodge-
pole pine has been described with reference to
silvicultural prescriptions (see p. 13). Over
much of its range, lodgepole pine produces pre-
dominantly serotinous cones, which hang in
the tree crown, tightly closed, for years, thus
preserving large quantities of viable seed. Re.
cent studies show, however, that trees on ex-
tensive areas of the Teton, Bridger, Shoshone,
and Bighorn National Forests are predominant-
ly of the nonserotinous, or open-cone, habit.
Seed is shed and disseminated by wind annually
on these areas, so that little or no seed is stored
in the crowns.

Where the cone habit is primarily seroti-
nous, seed dissemination does not occur until
heat breaks the resin seal that keeps thecones
closed. On clearcuttings, cone-bearing slash
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scattered over the cut area distributes the seed
very effectively, provided the cones are brought
close enough to the ground to receive the radi-
ated or convective heat needed to open them
(Crossley 1956). A temperature of 113° F.
is needed to break the resin seal. Cones with-
in about 1 foot or less of the ground usually
open and release most of their seed during the
first summer season. Consequently, in stands
with serotinous cones, seed dissemination does
not restrict the size of the clearcutting.

The cone serotiny habit varies with eleva-

wildfire are common in the Douglas-fir!
pinegrass habitat, but they are less so at 9,000
feet in the subalpine fir - Engelmann spruce!
dwarf huckleberry habitat.

Stands that have predominantly open or
nonserotinous cones cannot be regenerated
naturally in large clearcuts. Seed disseminated
by the wind in these stands is dispersed only
about 200 feet into the openings. Therefore,
strips wider than about 400 to 600 feet are not
likely to receive sufficient seed to restock the
entire cut. Prompt tree planting is indicated on
those parts of the cuttings that are too remote
from the seed source to be restocked naturally.

SEEDBED REQUIREMENTS
In most habitat types, lodgepole pine, like

many other species, requires a well-prepared
mineral soil seedbed for best seed germination
and seedling survival. About 90 percent of the
total reproduction is established in the first
2 years. Although some germinants appear in
ensuing years, they usually balance the losses
rather than increase the stocking.

Exposure of mineral soil and removal of
competing vegetation provide the best seedbed
for both germination and seedling survival. On
exposed soils the roots of lodgepole pine seed-
lings penetrate to a more stable supply of soil
moisture than is found in the organic surface
material of the natural forest floor.

Regeneration in Spruce-Fir
In establishing Engelmann spruce in cutover

areas, adequate site preparation and attention



to quality, care, and handling of planting stock
are the keys to success. Apparently, a deter-
mining element is the ecology of spruce and fir
as they grow together to form high-elevation
forests.

Mature Engelmann spruce, in association
with subalpine fir, forms a relatively stable for-
est vegetation. The stands are not easily dis-
placed by other vegetation, except when dis-
turbed by logging, fire, or insect and disease
attack. Complete removal of the stand by such
disturbances results in drastic environmental
changes that tend to favor establishment of
species less tolerant to shade, such as aspen and
lodgepole pine. Under natural conditions
spruce becomes readily established only on
mineral soil and rotten wood seedbeds, whereas
fir is not exacting in its seedbed requirements.
Furthermore, although spruce seedling survival
is better in the shade than in the open, spruce
cannot compete with fir under the low light
intensities commonly associated with dense
spruce-fir forests. Once established, however,
spruce lives longer than fir (Alexander 1958).

Spruce seed is light and may disperse in ade-
quate numbers as far as 600 feet from the tim-
ber edge. But even great quantities of seed will
not stock a cut area in a harsh or incompatible
environment. Drought and frost seriously jeop-
ardize the establishment of seedlings after
clearcutting. Perhaps the most drastic environ-
mental change caused by the cutting is the in-
crease in solar light intensity at the soil-air
interface. Ronco (1970) has shown that high
light intensities, typical at upper elevations,
contribute to the high mortality of open-grown
seedlings. He suggests that solarization a
phenomenon by which high light intensity in-
hibits photosynthesis - leads to irreversible tis-
sue damage and subsequent death of open.
grown seedlings.

High temperatures associated with high
light intensity heat the soil surface, thereby
increasing transpiration and evaporation. The
increased water loss from both seedlings and
soil, along with heat-caused lesions on seedling
stems, combine to cause considerable addi-
tional mortality (Roe et al. 1970).

Many spruce-fir forests have an understory
of advanced growth which, if protected from
damage during removal of the overstory, may
develop into a new stand. Advanced reproduc-
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tion usually varies widely in age, composition,
quality, and quantity, and its potential for fur-
ther management must be carefully evaluated.
Criteria for such evaluation and management
guidelines for reproduction following cutting
have been developed by Roe et al. (1970).

Regeneration Practices
on the Forests

On all four Forests we inspected cutting
after cutting in which a cursory observation
would suggest no regeneration. Our close exam-
ination revealed, however, that many of these
"regeneration failures" did indeed have ade-
quate stocking of seedlings - although the
trees will not become readily visible from roads
or trails for another 1 to 5 years. Nevertheless,
the frequency of cuttings that must be rated
unsatisfactory is considerably higher than it
should be. The practices that have led to this
condition need to be carefully evaluated.

NATURAL REGENERATION
OF LODGEPOLE PINE

Regeneration plans usually called for plant-
ing if natural seeding failed. As a rule not only
the natural seeding, but also many of the sub.
sequent plantings did fail. Some, if not most, of
the failures were predictable.

Earlier corrective measures could have been
taken if the silvicultural requirements for re-
generation (cone serotiny and frequency of
good seed years) had been properly evaluated.
Failure to recognize scarcity of serotinous
cones was most damaging. Natural regeneration
is bound to fail (fig. 55) in a large clearcut
where the supply of serotinous cones is
inadequate.

Natural regeneration is easiest in small or
narrow clearcuts. In stands with nonserotinous
cones, clearcuts should be designed so that seed
dispersal from border trees is adequate over the
entire clearcut area (fig. 56). Decisions as to the
size of such clearcuts, therefore, should take
into account the commonly accepted 200-foot
dispersal distance of lodgepole pine seed and
the quality of seed trees along the cutting
margin. The latter requirement, often over-
looked, is essential to satisfactory natural
regeneration.

Spotty coordination of regeneration factors
has sometimes led to failure. Seed dispersal dis-



Figure 55 Lodgepole pine was harvested from this 1,200-acre clearcut 17 years ago. Cones
were nonserotinous, and natural regeneration occurred only near the perimeter of the cut-
ting The area has been planted four times with only marginal success (Sheridan Creek,
Shoshone National Forest)

Figure 56. Natural
regeneration is abundant
on this narrow clearcut
in lodgepole pine.
(Bare Mountain, Bridger
National Forest)
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tance, preparation of seedbeds, and timing of
harvest with a good seed crop form a chain of
events culminating in a new stand of trees. We
observed clearcuts where these requirements
were met, but we suspect that such coordi-
nation is frequently accidental. The timing of
harvesting with good seed years and the sche-
duling of seedbed preparation following log-
ging are administrative activities easily con-
trolled by man. Sampling techniques are
available for estimating the total number of
serotinous cones in a stand (Lotan 1963). The
status of the cone crop of the stand can be
determined before harvest by observing cone
development and by seed trapping. Seeding ex-
periments on each clearcut immediately after
harvest can give early indications of problems
of seed germination and seedling establish-
ment. Close attention to all these factors entails
considerable work, but may eliminate the need
for costly subsequent site preparation and one
or more repair plantings.

ARTIFICIAL REGENERATION
OF LODGEPOLE PINE

Tree planting needs to be more than an
afterthought. The present practice of supple-
menting natural regeneration from 3 to 5 years
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or longer after harvesting creates problems.
Too often the site is occupied by other vegeta-
tion by the time natural regeneration failures
are recognized. Planting then entails the added
cost of preparing the site again for good results.

We viewed a potential regeneration failure
on a recently completed lodgepole pine clear-
cut in the Fish Creek area (fig. 57). The area,
referred to as the "potato field" because of a
nearly complete cleanup of logging residue, was
in excellent condition for tree planting. When
we saw the tract, direct seeding was being
tested and there was some germination of seed
spots. The reluctance to plant trees at the same
time as seeding was puzzling. The plan for
direct seeding showed that the inadequacy of
natural seed on the area was recognized. Wait-
ing to see if seed-spot planting would ade-
quately supplement natural regeneration
seemed to us to risk loss of a favorable tree
planting site to competing vegetation. This
sample illustrates the obviously strong efforts
to solve regeneration problems, but also points
out how critical each step is in attaining regen-
eration. Seed-spot planting, the weak link in
the chain here, would have been best employed
as an exploratory trial included in plans for
planting the area.

Figure 57. - Residue was piled and burned on this clearcut. The resulting "potato field" was to
be seed-spotted rather than planted. (Fish Creek, Teton National Forest)
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Mortality of lodgepole pine seedlings was
high in some of the plantations we examined.
Many of the live seedlings were poor in vigor.
Causes included (1) a poor planting area, in
which invading plants were well established and
competing with the tree seedlings; (2) poor
planting methods, such as digging shallow
holes, which encourage doubled-over roots;
(3) poor selection of spots to plant each seed-
ling; (4) grazing or trampling by livestock or
wildlife; and (5) allowing seedlings to break
dormancy before being lifted and shipped from
the nursery. In the last instance, the new shoots
died and the future of the trees was often in
doubt. Helpful measures would be to schedule
the spring planting immediately after site prep-
aration to avoid losing the site to other vegeta-
tion, and to supervise the planting more closely
to avoid mistakes. Better coordination of the
lifting of stock in the nursery and preparation
of planting sites would also bring improvement.
Provision could be made for conditioning at
nurseries and cold storage facilities as
necessary.

SPRUCE-FIR REGENERATION

In general, spruce-fir regeneration on the
four Forests still appears to be a trial-and-error
operation. The most important first step has
been taken, however - a shift from large clear-
cuts to small openings. The timber management
and silviculture staff of each Forest should now
make a concerted effort to become familiar
with data already available on the biological
requirements for seed production, germina-
tion, and establishment of Engelmann spruce
and subalpine fir. A monitoring program such
as that we have suggested for lodgepole pine
should then be carried out with the help of
research personnel. Efforts to classify habitat
type in the spruce-fir forest zone should be in-
tensified and the information made available
and applied in forest management.

GRAZING DAMAGE
TO REGENERATION

Cattle were grazing in many of the tree plan-
tations we observed. Forest Service personnel
showed us that cattle were inflicting some dam-
age on planted trees by browsing and tram-
pling. In varying degree, this kind of damage
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occurs throughout each of the Forests and is
cumulative over a period of years until the trees
have grown out of danger. In places the damage
eventually reduces survival to the point of plan-
tation failure.

Clearcuts usually revegetate quickly with
grasses, herbs, and shrubs, and consequently
are attractive to grazing animals. Opinion varies
throughout the four Forests as to the serious-
ness of the grazing problem. In some planta-
tions, cattle are being excluded for a period of
years. In others, it seems to us, grazing is almost
encouraged. Grazing damage may be easily
overlooked, but by examining individual trees
we found sufficient evidence to confirm that it
was significant. There is a need for more effec-
tive protection of regeneration from livestock
grazing.

LOGGING RESIDUE
TREATMENT AND REGENERATION

Logging residue can be both beneficial and
detrimental to regeneration on a clearcut. The
method of treatment is often critical in ob-
taining natural regeneration. Broadcast
burning, a useful silvicultural tool in many situ-
ations, may destroy the seed in the slash and
also damage any advanced reproduction that
could otherwise contribute to restocking the
area. If delayed too long, treatment by any
method often destroys established seedlings.

Some of the merits and limitations of roller-
chopping have been pointed out. On the
92-acre Caribou Mesa Sale on the Buffalo Dis-
trict of the Bighorn National Forest, natural
regeneratios of lodgepole pine following
roller-chopping was spotty. Within 200 to 300
feet of the tiniber edge, the normal dissemina-
tion distance for nonserotinous cones, natural
regeneration was satisfactory (see fig. 51). At
greater distances from the timber edge it ranged
from spotty to inadequate, indicating that non-
serotinous cones predominated.

A trial of the roUer-chopper on the Shale
Creek Sale on the Bridger National Forest re-
sulted in good natural regeneration over the en-
tire unit, one having an apparently adequate
natural seed source. On the limited basis of
these two observations, we concluded that use
of the roller-chopper improves the opportuni-
ties for natural regeneration when the area re-



ceives adequate seed. Advanced regeneration 1
to 2 feet tall was not usually destroyed. These
trees, if not cut by the blades on the roller,
would spring back to normal position.

We found that regeneration following the
piling and burning techniqu used on the Teton
and Bridger National Forests also was Spotty. It
appears that planting must always supplement
natural regeneration to get the area fully
stocked. Although the complete cleanup on
recent clearcuts on these two National Forests
does give the appearance that a workmanlike
job is being done, we feel that it may be some-
what overdone - the first-year barrenness is
uncomfortably obvious. This is not a criticism
of the Forest personnel who have worked dili-
gently to incorporate this degree of refinement
in their timber sale operation, but rather a re-
flection on the state of the art of regenerating
in lodgepole pine stands - how much cleanup
is enough?

Given the wide range in results from success
to complete failure, the need for considerably
more research in regeneration is obvious. Log-
ging residue has a marked impact on the success
or failure of regeneration. A method some-
where between the complete cleanup accom-
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plished on the Teton and Bridger National For-
eats and roller-chopping of slash done on the
Bighorn might come closer than either to meet-
ing regeneration needs. In general, the volume
of residue left after the merchantable timber
has been removed is the critical factor. Finding
uses for more of the now unmerchantable
wood will help. In addition, more of the
residual material should be scattered to avoid
concentrations. Then, the roller-chopper might
be sufficient to prepare the site for both natural
and artificial regeneration.

RECOMMENDATIONS

The silvicultural prescription for each stand
should include surveys to determine degree
of serotiny in the stand, and monitoring to
forecast occurrence of seed crops and to es-
timate seed production.

A regeneration check list should be devel-
oped for each proposed timber sale, outlin-
bag (a) the sequence of events affecting re-
generation, and (b) the treatments needed
to obtain satisfactory regeneration, includ-
ing backup treatments to compensate for
failure of any one step.
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The issues discussed so far in this report may
be summed up in the concern that the quality
of stewardship of the National Forest resources
must be improved. People both in and out of
the Forest Service believe that some important
decisions are being made without adequate
data about either forest resources or the de-
mands of society. They believe administrative
planning has not adequately considered the
many consequences of management actions up-
on the land or the resources. Finally, they are
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dismayed by the discrepancies between
planned, announced actions, and the results ac-
tually obtained on the ground.

The public must be assured that future land
management decisions will be more firmly
based on knowledge that allows reasonable pre-
diction of the outcome of management actions.
The Forests must also demonstrate a more uni-
fied approach to their common problems, and
find more effective ways of actively involving
the American people in management planning.



Making and Applying Management Decisions
By Federal law and Department of Agricul-

ture regulations, the Forest Service must man-
age the National Forests in accordance with the
principles of multiple use and sustained yield.
The Service is responsible for maintaining
long-term productivity of Forest resources and
achieving proper balance between social and
economic needs in the use and protection of
those resources. How the Forests meet their
responsibilities depends on the soundness of
their management decisions and the skill with
which these decisions are applied on the land.

The Planning Process
For quality Forest stewardship, there must

be, first of all, good planning, which requires
adequate information, well-qualified person-
nel, and strong administrative support for the
planning effort. Within the framework of the
Multiple Use Management Guides provided by
the Regional Foresters, planning on each of the
Forests has progressed considerably over the
past decade. Multiple use plans for National
Forest System lands are and must be dynamic;
each change results in more comprehensive
consideration of the capacity of all resources to
serve the needs of the people. The rate of
progress varies, however, and none of the For-
ests has attained the required level of planning
refinement.

This report has emphasized the role of plan-
ning inadequacies in the management errors we
observed. Too frequently we found that man-
agement objectives were not clearly under-
stood or defined. The decision to build a new
road into a previously unroaded drainage, for
example, was likely to be based on the use and
protection of timber, without adequate consid-
eration of other values. Opportunities were
sought to "get the land under management,"
but action was often started before the Forest
or District Staff had defined what they were
going to manage for.

The goal of better balance in resource man-
agement is attainable, but it will require more
effective participation of specialists in soils,
hydrology, wildlife, landscape design, silvi-
culture, engineering, and outdoor recreation.
To achieve the high-quality management ex-
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pected by the public, all the Forests must re-
fine, revise, and update existing multiple use
plans using an interdisciplinary approach. Plans
must be based on adequate sociological, eco-
nomic, and resource data, and to this end, plan-
ners should increase their efforts to seek the
counsel of other agencies and interested lay
groups.

The Use of Available Information
Good planning requires adequate informa-

tion. Some of this information is yet to be dis-
covered through research, but much of it can be
gathered from available sources.

RESOURCE INVENTORIES

Resource inventories were lacking on all
four Forests when extensive logging was be-
gun. At that time, the best information was
the Timber Resource Inventory, but because
equivalent data were not available about other
resources, the Timber Resource Inventory was
easily misinterpreted. Although it provided
the factual base for calculating the allowable
cut, in the absence of data about other impor-
tant values the calculations did not fully take
into account the needs of wildlife and fisheries,
recreation, and scenic quality.

The necessary inventory information is now
being accumulated, and the Forests, particu-
larly the Teton and Bridger, are making good
use of the data in the refinement of multiple
use plans. Nevertheless, comprehensive inven-
tories of the basic resources are still lacking.
Urgently needed are surveys of soil stability,
land suitability, landscape characteristics,
hydrological characteristics of watersheds, and
the ecological potential and limitations of the
forest land. Areas of special interest should be
more thoroughly surveyed and inventoried.
These include archeologic and historic sites,
areas of importance to rare and endangered
species, unique plant communities, unusual -
landforms or geologic formations, special
scenic areas, and key wildlife areas. With this
information the Forests could plan their pro-
grams for timber and other resources to mini-
mize or avoid conflicts.



SCIENTIFIC AND
TECHNICAL INFORMATION

The land manager seldom has all the scien-
tific information he needs and wants, but we
encountered several instances where existing
helpful information was not used. It has long
been known, for example, that the source of
seed and timing of seed fall is extremely impor-
tant in the regeneration of a forest stand. This
fact has a critical bearing upon the harvest
method, the size of clearcuts, and the method
of slash disposal. Cone surveys will supply the
needed information for lodgepole pine, but on
all four Forests our questions about the seed
source and seed potential on sale areas where
cuttings were recent, current, or planned, could
not be answered. No cone surveys had been
made. The lack of adequate natural regenera-
tion on many clearcuts, especially the large
ones, reflects the failure to use this source of
infornation to improve the probability of
success.

Road construction provides another exam-
ple. Specific criteria for locating and con-
structing temporary forest roads in the Rocky
Mountain area to minimize soil erosion and pre-
vent sedimentation of streams have been availa-
ble for the past 10 to 15 years. On all four
Forests, however, we observed some temporary
roads that were improperly located and con-
structed, indicating a failure to use the availa-
ble criteria and guides.

Where knowledge is available but is not
being used, the problem is often one of com-
munication. The often-heard claims that re-
search scientists fail to disseminate their find-
ings properly and management specialists fail
to search out and apply published research re-
sults are still valid; though recognized for years,
the information gap has not been closed.

The abilities of technical specialists in the
Regional Offices are not fully used, and spe-
cialists are often lacking on the individual For-
ests. On each of the Forests, some poor man-
agement decisions might have been improved
had the available information and guidance
been used effectively. For example, we saw
many logging roads built through unstable
areas - errors that would probably have been
avoided if the assistance of geologists, pedolo-
gists, and hydrologists had been used. Although
regional specialists are available for consulta.
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tion and advice, the Forests themselves are
shorthanded in such important disciplines as
wildlife, soils and hydrology, and landscape
architecture.

Until more specialists are available, interim
measures are possible. The "literature search"
technique is helpful for compiling information
on any and all phases of forest management.
Professional foresters and land managers have
not used this method adequately in Wyoming.
At the same time, researchers should not feel
that their job is done until they help the prac-
ticing forester apply new information on the
ground. If the land manager and the researcher
communicate as they should, preventable man-
agement errors can be significantly reduced.

RECORDS AND
ADMINISTRATIVE STUDIES

Useful information is often buried because
provision for administrative studies and record
keeping is inadequate. Administrative studies
should be a continuing part of management
programs, as a means of evaluating past and
current practices and adapting research find-
ings to specific problems. Yet, at the Ranger
District level, work schedules and planning
seemed pointed toward present production and
future accomplishment. Except for checks on
regeneration, we saw little evidence that land
management actions had been critically ex-
amined to determine causes for success or fail-
ure. Similarly, records of management actions
are essential to the evaluation of results, but
we found Forest personnel were often unsure
of the past history of cuttings, road construc-
tion, and other management actions. It is un-
derstandable that those recently arrived on the
scene could not have personal knowledge of
such actions, but we did expect to find good
records in the District files. Large-scale logging
is relatively recent in Wyoming, but already
there are some timber sale areas for which no
records of sales volume, area cut, and residue
treatment are available.

The Search for New Knowledge
Forest personnel readily agree that many

past management decisions were made in the
absence of much necessary information. This
report has emphasized the need for further re-



search in many areas, including resource capa-
bilities. The research effort presently directed
to solving these problems is not adequately fi-
nanced. Support to the Forest and Range Ex-
periment Stations must be substantially in-
creased if the Forests are to receive the kind of
assistance they require.

The Forests need more information, for ex-
ample, on how to regenerate lodgepole pine
throughout its altitudinal range and in a variety
of habitat types. Similarly, regeneration of
Engelmann spruce could be better understood.
Without adequate and prompt regeneration of
cutover areas, the entire concept of sustained
yield is negated and any forest management
program is doomed to failure.

The consequences of alternative manage-
ment actions can only be predicted successfully
from knowledge of the ecological relationships
among tree species and of the potential of the
site to produce vegetation of specific kinds and
in specific amounts. Not enough research has
been done to classify and define the habitat
types common to the Wyoming forests. The
land manager needs such tools to make sound
decisions.

The Forests of northwestern Wyoming are
nationally and even internationally famous for
their recreational resources. A large service and
supply industry has developed to accommo-
date the thousands of visitors from many parts
of the world. Yet little information is available
about what people want to do or see. Research
studies are urgently needed to pinpoint the
source of visitors, their contribution to the
local economy, and their activity patterns. The
changing desires and needs of the public should
be examined, so that trends may be identified
and future needs predicted.

Of all the forest resources, wildlife, the pub-
lic contends, is least appreciated by the Forest
Service. The need for additional information
about the effects of logging and roads on elk
populations and behavior has been discussed.
Two studies, recently started, one in Montana
and one in Oregon, may supply some of the
needed information. But if the Forests are to
provide the kind of positive recognition for
wildlife we have recommended, they need
something more than solutions to problems of
big game management. The recreation expe-
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rience in Wyoming includes chipmunks as well
as moose, and chickadees as well as eagles. Until
research provides appropriate information, the
Forests can only guess which species are impor-
tant to the public and how best to recognize
that importance.

These comments suggest only a few of the
possible lines of research in Wyoming. Others
are mentioned in the text and recommenda-
tions, but many more could be added in a com-
prehensive survey of research needs.

For a revitalized forest management pro-
gram, all available sources of knowledge must
be fully used. These environmentally rich for-
est lands embody resources with potential for
timber production and many other uses. But
the information for determining priority of
uses, or how to manage for the best mix of uses,
is only partially known. Universities and the
Wyoming Game and Fish Department should
be actively encouraged to participate in re-
search efforts coordinated with on-going forest
management activities. These studies would
provide guidance and new information for the
improvement of management practices.

Staffing and Financing
Quality multiple use management takes

time, information, and money. None of the
Forest employees we interviewed believe that
the total job they are asked to do is properly
financed. Staffing is inadequate for the task of
present administration and protection,still less
for the additional effort needed for complex
planning. Employees believe workload
calculations for timber sale preparation and ad-
ministration are unrealistic. As a result, the
manpower available for timber sale planning is
too limited to allow time for thorough study of
the silvicultural conditions; once the sale is
made, there is not enough time to administer
the sale contracts properly. For example, on
one District on the Bighorn, a man was adminis-
tering a going sale, harvesting operations on
another sale assigned to him were scheduled to
start in a month, and he was preplanning two
other sales. Such inadequate staffing does little
to insure either quality planning or quality ad.
ministration.

We share the concern of Forest personnel as
to inadequacies and imbalance in manpower



and money to do a quality land management
job. The timber management function is now
best financed, but it is still not fully adequate.
In other resource areas, there are obvious short-
ages. We can find no fault with the premise that
the economic needs of people in Wyoming and
elsewhere should be served through judicious
use of the timber resource of the National For-
ests. Historically, these lands were set aside for
that purpose. We believe, however, that indus-
trial harvest cutting should not be undertaken
unless the funds and manpower are available to
accomplish a complete, professional job. We
also believe that there must be a better balance
in the allocation of funds. Only in this way can
the quality of multiple use and environmental
protection expected by the public be achieved.

Our observations convinced us that future
Forest Service management actions on these
National Forests will show much more concern
with environmental quality than they have in
the past. The changes in management direction
have not been in effect long enough, extensive-
ly enough, or uniformly enough, however, to
convince the public that important improve-
ments are already taking place. An expression
of this changing direction toward a better-
balanced quality management program appears
in a recent statement of the Chief of the Forest
Service. Here he emphasizes the intent of the
Forest Service to obtain better balance of
natural resource uses, to recognize environ-
mental needs more adequately, and to involve
the public in management decisions. In essence,
"we will go as far as we can in meeting quantity
goals, but what we do must be done on a qual-
ity basis."3

Personnel Tenure
and Responsibility

Forest Service personnel and the public are
concerned about the frequent transfer of em-
ployees in Forest and District positions, and its
effect upon sound multiple use management.
Transfers are generally made for career devel-
opment, that is to give the employee wider ex-
perience or to promote him to a place of greater
responsibility. We were told, however, that
tenure in a particular position is sometimes so
short that the employee never fully under-
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stands the management problems of the Dis-
trict or Forest, and does not come to know the
people of the area. The claim was also made
that the employee's responsibility is lessened
because the person who makes a poor decision
may be long gone before the consequences of
his actions become obvious. Finally, we en-
countered a belief that promotional transfers
have been based on ability to "get out the cut."

Short tenure, we must agree, is unlikely to
lead to the kind of land stewardship that is sen-
sitive to the intangible values represented by a
bear or elk wallow or an inspiring view of an
unscarred hillside. Without pretending to ex-
pertise in personnel management, we believe
ways can be found to avoid most of the disad-
vantages of the policy without sacrificing its
benefits. Transfers should be planned some-
what more critically than at present. Although
the career development of the employee is im-
portant, so too are the needs of the land itself.
Promotional transfers could be more clearly
based on good stewardship than they appear to
be at present.

The matter of responsibility or account-
ability is somewhat more difficult to evaluate
and to correct. Management decisions or ac-
tions are rarely individual responsibilities; no
one man alone develops a previously unroaded
drainage or sets standards and criteria for road
construction or timber harvesting. The manage-
ment mistakes described in earlier pages of this
report were not made in a day or year. Some
occurred as long as 17 years ago and still have
not been corrected. The questions arise: Why
were so many of these mistakes in land manage-
ment allowed to persist? Why was there no bet-
ter recognition of the conflict they represent
with the ethics of the profession? What hap-
pened to the inspection system of the Forest
Service?

Surely, foresters in their on-the-ground re-
views and the regular and periodic inspections
from Regional and Washington offices should
have picked up these mistakes long before the
public outcry began. The fact is, they did not.
Who, then, is accountable? The universities

"The Forest Service in the Seventies" by Edward
P. Cliff, October, 1970.



that train and educate foresters and land man-
agers? The professional man on the ground fol-
lowing established guidelines too rigidly or,
perhaps, not following them at all? The authors
of the guidelines? The inspectors, for not iden-
tifying the mistakes earlier? Or all of them?
These are not questions for which we have spe-
cific answers, but we believe that the internal
inspection system used by the Forest Service
can be constructively modified to prevent fu-
ture land management errors.

Stewardship carries with it the responsi-
bility for correcting mistakes as well as avoiding
them. On the Wyoming Forests a start has been
made toward this goal, but Forest Service credi-
bility will not be re-established until the effects
of past management errors have been adequate-
ly dealt with. Certain areas have drawn re-
peated criticism from the public; some ex-
amples are Sheridan Creek (fig. 1), Jim Creek
(fig. 2), East Fork of the Tongue River (fig. 7),
and Jules Bowl (fig. 8) A clearly evident effort
to clean up the untreated slash, smooth out the
bulldozer tracks, and stabilize loose soils with
vegetation and trees will do more to demon-
strate quality stewardship than the mere admis-
sion of past mistakes. In some areas, a concen-
trated "gardening" effort may be required. We
believe this effort should be assigned a very
high priority at both Forest and Regional
levels.

RECOMMENDATIONS

The Regions and Forests must better define
resource management and environmental
protection goals for the Forests and refine
and update multiple use plans to include de-
cisions that meet these goals.

Resource inventories should be completed
for all major resources. -

A variety of management actions on the
four Forests have been criticized by the public
as representing policies that are inconsistent
from one Region or Forest to another. Differ-
ences have been most noticeable in the slash
disposal techniques on the Shoshone and Teton
Forests, discussed under "Logging Residue."
Similar differences, however, can be observed
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The Forests and Regions should strive to-
ward a balance of resource skills in the
Forest staff.

More effective use should be made of ex-
isting information by (a) the forester, who
should search the literature for usable ideas,
and (b) the researcher, who should work
more closely with the forester in putting new
methods into practice.

Periodic evaluation of the results of manage-
ment activities should be an integral part of
the land management job.

The Forest Service should strengthen the
current research effort in Wyoming and
should explore ways of using abilities out-
side the Service to develop needed informa-
tion without delay.

No industrial harvest should be undertaken
unless adequate funds and manpower are
available to do complete, professional job.

Tenure and transfer policies should assure
that quality land management is not itself
sacrificed to provide land managers with the
training and experience they need to achieve
quality management.

Forest Service internal inspection proce-
dures should be reviewed to determine why
questionable practices were not detected be-
fore they provoked public criticism.

The Forests and Regions should evaluate
timber harvest areas that have drawn re-
peated public criticism and begin major re-
habilitation programs where necessary to im-
prove the visual image and protect other re-
source values.

gement Policies
in silvicultural methods, standards of road con-
struction, and attitudes toward public partic-
ipation in Forest management. In some in-
stances, these differences have led the public to
believe that, established plans were being vio-
lated. For example, the Teton Forest Super-
visor has announced that clearcuts will be no
larger than 40 acres. The Bighorn Forest has a



similar policy, but continues to cut from 100 to
300 acres in single blocks as required by exist-
ing sale contracts.

We believe the public has the right to expect
an underlying consistency in the policy deci-
sions and land management practices of the
Forest Service. This does not mean, however,
that uniformity is either feasible or desirable.
To recommend tighter control from the Wash-
ington Office through the Regions and Super-
visors right down to the Ranger District would,
we believe, only compound the problem. Some
of the land management errors already de-
scribed can be traced to overly specific guide-
lines that did not allow flexibility in decision-
making as required by varying conditions on
the ground. Every land management action
proposed for a specific land unit requires an
individual prescription prepared in conformity
with the multiple use plan. Where planning is
incomplete and key values unspecified, man-
agement actions are bound to be inconsistent.

The need for greater flexibility is evident
also in the area of timber sale contracts. Gener-
ally, a contract is in force for 3 or 4 years from
the time the planning is completed and the con-
tract is prepared. During this period new stand-
ards of performance may become established,
new information on what should be done to
protect or enhance resource values may be-
come known, or inadvertent errors in the plan-
fling may become evident. Any or all of these
situations might require modification of the
contract to correct these deficiencies.

Several foresters we talked to were con-
cerned that the contract was not sufficiently
flexible to permit such changes and that opera-
tions on the ground were, therefore, not always
of a quality fully compatible with multiple use
management objectives. Some typical situa-
tions involving conflict between timber values
and other resource values were described. For
example, a clearcut unit in an existing timber
sale contract may be larger than is currently
considered desirable. Or, it may be found that
in logging out a clearcut, the upper edge of the
cutting unit will be visible from a main high-
way, with poor effect. To correct this situation,
the purchaser may suggest moving the unit
boundary 100 feet downhill, thus protecting
the scenic visual corridor related to the road,
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provided that he can obtain compensating vol-
ume on another side of the unit.

Although minor changes in cutting unit
boundaries are permissible, any modification
of contract must be held within limits that re-
flect the intention of the original conditions of
the sale. This may prevent making desirable
changes and the resource suffers. In the second
example, the change can be made only if the
value of the timber included in any additions to
compensate for excluded areas is less than
$2,000.

An example of hardship to the timber pur-
chaser was also described. When the volume of
timber harvested from a sale is less than the
advertised estimate, the timber purchaser is un-
able to fully amortize his investment in the sale.
A substantial reduction in volume can result in
rather severe economic strain. Adjustment of
the sale boundary by the forest officer to bring
the cut volume up to advertised estimate is a
violation of Federal regulations and the pur-
chaser suffers.

The problems of contract modification are
complex. Timber purchasers have worked with
the Forest Service for many years to design a
timber sale contract that is not subject to arbi-
trary change at the local level. This is reason-
able. The wood industry, in general, is a high-
risk business, and the purchaser needs to know
that his expenses will be essentially as predicted
at the beginning of the sale. On the other hand,
Department of Agriculture regulations require
that modification of a contract must be "to the
advantage and benefit of the United States."5
Again, this is reasonable. Benefit, however, is
often interpreted in terms of deposits in the
U. S. Treasury. When contracts cannot be mod-
ified to consider benefits not measured in
dollars, good resource management becomes
more difficult.

In general, the interpretation of laws and
regulations that determine timber sale contract
policy is outside the control of the Forest Serv-
ice. We believe, however, that provision should
be made for contracts that will benefit the Gov-
ernment, satisfy the purchaser, and above all,

4Forest Service Manual, 2433.23

5Title 36, Code of Federal Regulations, 221.16



protect the resource. The Forest Service should
explore this problem further and work toward
solving it by obtaining statutory authority to
make appropriate contract modifications.

RECOMMENDATIONS
The Regions and Forests should strive for
an underlying consistency in policy

Involvin
The American people, as represented by

those we talked to, have made it emphatically
clear that they are concerned with the manage-
ment of their National Forests. We believe the
Forest Service is obligated to involve the public
in every possible way, but particularly by more
effectively seeking public opinion in the early
stages of planning, long before management ac-
tions take place on the ground.

Past actions by the Forest Service have been
judged by some critics to demonstrate an in-
ability to grasp and respond to public opinion.
This is not a fair judgment. The demand for
greater public involvement is relatively recent
and the Forest Service is, in fact, responding to
criticism. It is true that the response has not
kept pace with public demands, but forest man-
agement is a long-term obligation, and there is
danger in too-rapid shifting with the winds of
public opinion.

For the future, the Forest Service must find
more reliable methods- of predicting public
wishes and public needs. These methods must
assure that all segments of the public have the
opportunity to be head, and that their counsel
is considered in management planning. It seems
clear that public involvement will not be
achieved simply by information and education
programs. A completed plan in which the pub-
lic has had no part places the Forest Service in a
defensive position. On the other hand, the pub-
lic cannot contribute constructively to the
planning process unless they are provided with
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through good planning, but should preserve
the flexibility needed to insure that manage.
ment practices are appropriate to site
conditions.

The Forest Service should seek statutory
authority to modify contracts to protect en-
vironmental values.

g People
factual information upon which to make judg-
ment and consider options.

Thus, the foundation for public involve-
ment is the basic resource inventory we have
called for as an essential element in manage-
ment planning. With this information in hand,
the Forests can consult with people in identify-
ing management alternatives and can discuss
the benefits and consequences of different
management goals. The plans thus developed
will reflect public demands as well as the tech-
nical and ecological realities that determine
how and to what extent these demands can be
met. Both the Forests and the public should
recognize the need for continuing review and
maintenance of flexibility in planning; anl
both should recognize that no amount of input
by the public and no amount of planning can
entirely eliminate conflict in multiple use man-
agement. Every decision is subject to criticism
by some segment of the public. The very best
the Forest Service can achieve is a reasonable
balance of all the viewpoints presented.

RECOMMENDATION

The Forests should make every effort to in-
volve the public in the planning process by
(a) identifying appropriate land management
alternatives through listening to people and
giving them forest resource information
and, (b) assessing public opinion as to choice
of alternatives.
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This report of our investigation of manage-

ment on the four Forests has recognized that
changes are needed. Errors have been made;
they should be corrected wherever possible and
they should not be repeated. We have empha-
sized, however, that the need to preserve and
enhance environmental quality is recognized in
multiple use planning, a Forest Service policy
that has been in effect for many years. The
problem has been to translate policy into prac-
tice by changing traditional attitudes toward
the dominant place of timber harvest in forest
values. Change is always slow, but in forest
management it must be speeded up if further
errors and possible damage to the resource are
to be prevented.

Overreaction to the criticism that prompted
this investigation must be avoided, however. Ill-
considered decisions made to satisfy public
demands will do harm rather than good. Area-
sonable course of action will concern itself with
long-term progress in protection and improve-
ment of environmental quality, concurrent
with appropriate commodity utilization.

The following recommendations are taken
from the text of the report. They should be
considered in the light of the discussion of spe-
cific topics indlicated in the headings.

BASIC RECOMMENDATIONS
The importance of wildlife, recreation, and
scenic quality as key values should be recog-
nized in every management decision on the
National Forests of Wyoming.

Multiple use planning should be a team ef-
fort, using input from Forest Service special-
ists in all appropriate areas of knowledge,
and from interested citizens and organiza-
tions as well. Therefore:

Plans reflecting these inputs should be
clearly stated and announced to the pub-
lic in an understandable form.

Agreed-upon plans should be fully imple-
mented in a manner clearly evident to the
public.

The effectiveness of planning should be
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periodically evaluated and the results re-
ported to the public.

Needs for adequate staffmg for the develop-
ment, implementation, and evaluation of
plans should be explicitly stated in Forest
Service budget requests.

Every member of the Forest Service should
be committed to the principles of high-
quality multiple use management and to the
urgent necessity for putting these principles
into practice.

CLEARCUTTING

The Place of Clearcutting
in Wyoming Silviculture

Timber sale plans should include silvicultural
prescriptions by qualified silviculturists and
specific instructions for timber harvest;
long-term evaluation of the effects of the
prescription should be mandatory.

In lodgepole pine

The Forests should continue to use clear-
cutting where it is a sound silvicultural
harvesting method and in harmony with
management objectives for the unit of
land.
Alternatives to clearcutting, such as seed-
tree and shelterwood cutting and over-
story removal, should be used where
such methods are consistent with the
ecological requirements and protection
of the species or appropriate to other
uses of the forest land.
Thinning and sanitation salvage should
be used independently or in combination
with clearcutting where economically
feasible.

The present limitation on clearcutting in the
Englemann sprucesubalpine fir type
should be continued until satisfactory re-
generation practices have been developed.

The Forests should consider using a light se-
lection cutting or "pussyfoot logging" on
low-yield sites.



The Experiment Stations should vigorously
carry out research to classify and define
plant habitats and their ecological potential
for both lodgepole pine and Engelmann
spruce - subalpine fir forest types in
Wyoming.

Forest Service Research and Administration
should speed up action to develop systems
for analyzing the true costs and benefits of
forest management alternatives.

Modifying Clearcutting Methods
to Protect the Environment

Clearcut size limits must be determined by
the resource values to be considered and by
the specific characteristics of the harvest
area.

More and better use should be made of the
knowledge that specialists in soils, hydrol-
ogy, and related areas can furnish in planning
timber management operations.

Timber sale contract requirements providing
for protection of live stream channels from
unnecessary disturbance and from clogging
with logging residue should be strongly en-
forced.

Research should determine (a) the kinds and
sizes of areas and proportions of watersheds
that can be safely clearcut at one time with.
out creating damaging changes in streamflow
quantity, quality, or timing; and (b) the na-
ture and magnitude of changes in onsite nu-
trient content and of eutrophication of
streams that may result from soil and vegeta-
tion disturbances that attend timber
harvesting.

Until more specific information becomes
available, clearcuts in big-game habitats
should be limited to 40 acres and should be
no closer than 200 feet to existing openings.

Research and monitoring of wildlife behav-
ior as affected by timber harvest should be
encouraged in Federal and State agencies.

Unless wildlife budgets can be substantially
increased, the costs of evaluating effects of
timber harvest on wildlife should be prop-
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erly considered a part of the timber harvest
obligation.

Multiple use planning should give particular
attention to the long-term effects of timber
harvest in limiting the options for future
recreational use of land.

The Regions should encourage research that
will help the Forests to achieve comprehen-
sive recreation management appropriate to
the desires of people and the potential of the
land.

The basic character of Wyoming wildlands
should be kept dominant, and manmade al-
terations held subordinate, in design of
clearcuttings. To do this:

The design of cuttings, including size,
shape, location, and dispersion, should re-
spond directly and specifically to visual
characteristics of the landscape.

Scenic inventories, recording at least dom-
inant landscape resources, should be made
to aid in planning and design.

Forest personnel should be given training
to develop greater managerial sensitivity
to landscape resource values.

ROADS

Road Planning and Maintenance

S Transportation plans should indicate the
purpose of every proposed road - whether
permanent or temporary, the disposition of
each temporary road, and the maximum
level of road construction needed to attain
management objectives.

The transportation plan should be clear and
logical, and presented in a form easily under-
standable to the public, and should specify
drainages that will be exempt from any road
construction or managed with temporary
roads only.

'The temporary roads still open should be
carefully evaluated; those classified as tern-
porary should be closed and all others recon-
structed as required for maintenance as part
of the permanent road system.



In road layout and design, the relation be-
tween the road and the landscape should be
clearly established so as to avoid a result sug-
gesting single use.

Controlling Environmental Effects of Roads

The quality of design, location, and con-
struction of roads, especially temporary
ones, must be greatly improved to avoid un-
necessary damage to soil and water.

Existing specifications that temporary roads
should be maintained for adequate drainage
before winter should be scrupulously ob-
served.

Much greater use should be made of geolo-
gists, hydrologists, and soil scientists in plan-
ning and constructing roads.

The Forests and Regions should actively en-
courage cooperative research to determine
the impact of road systems on elk pop-
ulations.

The Forest Service should carefully consider
a slowdown in construction of new per-
manent roads until information is available
concerning the effects of roads on elk.

Road location and design should be better
coordinated with the landscape than they
are at present:

Planning and road design should routinely
include thorough exploration of visual al-
ternatives.

The visual corridors created by both exist-
ing and proposed highways and perma-
nent forest roads should be recognized as
requiring special attention.

More flexible road design standards, en-
couraging small scale roads where they are
appropriate, should be adopted.

LOGGING RESIDUE

Forest Service Research, National Forest
Administration, and the timber industry
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should jointly explore possibilities for using
more of the wood left after logging, and for
treating the remaining residue to facilitate
natural and artificial regeneration and re-
duce the unfavorable visual impact.

The Forest Service should establish explora-
tory studies to determine the effects of log-
ging residue management on water quality.

The Forests should secure timely meteoro-
logical information, and require that logging
residues be burned during periods when
burning is least likely to affect air quality
adversely.

The Forests should do a complete job of
treating right-of-way clearing residues con-
current with construction of all roads open
to public traveL

The Forests should eliminate the backlog of
untreated residue as soon as possible

REGENERATION

The silvicultural prescription for each stand
should include surveys to determine de-
gree of serotiny in the stand, and monitor-
ing to forecast occurrence of seed crops
and to estimate seed production.

A regeneration check list should be devel-
oped for each proposed timber sale, outlin-
ing (a) the sequence of events affecting re-
generation, and (b) the treatments needed to
obtain satisfactory regeneration, including
backup treatments to compensate for failure
of any one step.

FOREST STEWARDSHIP

Making and Applying Management Decisions

The Regions and Forests must better define
resource management and environmental
protection goals for the Forests and refine
and update multiple use plans to include de-
cisions that meet these goals.

Resource inventories should be completed
for all major resources.



The Forests and Regions should strive to-
ward a balance of resource skills in the For-
est staff.

More effective use should be made of ex-
isting information by (a) the forester, who
should search the literature for usable ideas,
and (b) the researcher, who should work
more closely with the forester in putting new
methods into practice.

Periodic evaluation of the results of manage-
ment activities should be an integral part of
the land management job.

The Forest Service should strengthen the
current research effort in Wyoming and
should explore ways of using abilities out-
side the Service to develop needed informa-
tion without delay.

No industrial harvest should be undertaken
unless adequate funds and manpower are
available to do a complete, professional job.

Tenure and transfer policies should assure
that quality land management is not itself
sacrificed to provide land managers with the
training and experience they need to achieve
quality management.

Forest Service internal inspection pro-
cedures should be reviewed to determine
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why questionable practices were not de-
tected before they provoked public
criticism.

The Forests and Regions should evaluate
timber harvest areas that have drawn re-
peated public criticism and begin major
rehabilitation programs where necessary to
improve the visual image and protect other
resource values.

Unifying Management Policies

The Regions and Forests should strive for an
underlying consistency in policy through
good planning, but should preserve the flexi-
bility needed to insure that management
practices are appropriate to site conditions.

The Forest Service should seek statutory
authority to modify contracts to protect en-
viromental values.

Involving People

The Forests should make every effort to in-
volve the public in the planning process by
(a) identifying appropriate land management
alternatives through listening to people and
giving them forest resource information,
and, (b) assessing public opinion as to choice
of alternatives.
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ER0RIOFt:L MBFEGTS 0' TIMBER HVT

FOREST SERVICE

U.S. DEPARTI&NT T A6RICTJIFURE

'tashington, D.C. 1971

I. Introduction

There have been no national surveys of the extent of forest land

erosion. However, literature review and exert testimony reveal two major

items: (1) gross estimates clearly indicate that a rather small proportion

of the total national sediment load originates on eroding forest land;

and (2) there are serious erosion and sediment problems in local areas

that may be attribute.d to timber harvest and related road construction.

On the average, some 4 billion tons of sediment are moved from place

each year, transported by gravity, wind, or flowing water, and deposited

at another location. Wadleigh (1968) states that abcut 30 percent of the

total sediment movement arises from "natural" or geologic erosion. At

least half of the total comes from agricultural land. The remaining 20 per-

cent is contributed by eroding forest and related range lands, ad construction--

which includes mining, roads, urban and suburban development; and other con-

struction.

It is unfortunate that there has never been a national survey of forest

land erosion. We do know there are serious pockets of erosion in forost

and related range landa, and in local areas sediment movements have been

very damaging to streams, fish habitats, and other sectors of the environ-

ment. But we do not know the extent of forest-based erosion, either in

terms of area or amount, There are estimates: Jadleigh (1968) estimates

that 1 million tons (2- percent of the total) is produced on forest and

related range lands that are eroding because of disturbances or destruction
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of cover. Other entinattes (U.S. Dep. of Agr. 1970) range up to 4 times

that amount (4 million tons or 10 percent of the total). The range is

wide, Indeed, and more accurate information is badly needed; however, it

is evident that forest lands are not the major contributor to the national

sediment load.

In terms of area of eroding land, the water Resources Council (1968) states

that about 875 million acres of land in the conterminous United States are

eroding. 14e have been able to find only one comparable estimate for forest

land: Wadleigh (1968) estimates that 40 million acres of disturbed forest

and range land--are eroding--less than 5 percent of the total eroding area.

Other experts when interviewed had no dispute with this estimate.

Erosion from these 40 million acres of disturbed forest and related

range lands is attributed primarily to (1) timber harvest and related

road construction, (2) wildfires, and (3) damaged rangeJ.ande. We do not

even have an estimate of the proportionate parts of the 40 miflion acres,

or the 100-400 million tons per year, contributed by each of the three

major causes. However, we are relatively certain that none of the three is

an overriding source of erosion. Therefore, because each contributes a

significant share to the sediment load from eroding forest land, timber

harvest and related road construction mast be contributing a relatively

small proportion of the total national sediment load.

Occasionally, a problem area receives widespread publicity with

misleading interpretation of causes. J.n example is the Eel River Basin,

an area draining part of the northern California Coast Range. The Eel

River Basin produces the highest ratn of sediment yield of any basin
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of comparable size in the United States, and redwood logging has often

been blamed for most of it. However, a study on the Middle Fork of the

Eel River showed that watershed slopes yielded less than 15 percent of the

sediment. Furthermore, logging and temporary logging roads were responsible

for only 10 percent of the present sediwent movement from the watershed

slopes (U.S. Dsp. of Agr., et ml. 1969). It is quite possibleeven

likely--that past practices tray have caused accelerated sedimentation

that is still moving into and through the Eel River, but present activi-

ties are a minor cause of sedimentation.

On the other hand, the South Fork of the Salmon River in Idaho is

an example of serious sedimentation damage that can be almost entirely

attributed to timber harvesting. The drainage area has an extremely

unstable soil and rock mantle that eroded readily whoo roads were built

and the forest was removed. Fish production has bean noarly eliminated

from this once highly productive stream. Rehabilitation will be costly

and difficult.

Knowledge about the effects 0f timber harvest and road construction

on erosion has been derived from small plot studies, from small watershed

experiments, or from surveys of problem areas. Data from these studies

and surveys have given forest nunagers considerable insight on the forest

erosion problem: Where troublo spots may be expected, details on the

erosion processes involved, ad how accelerated erosion may be avoided

or minimized. Much is still to be learned.
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II. 1rosion Processes on Forested Lands

Forested lands seem to occupy a state of equilibrium between soil-

forming processes and erosional processes. The former proceeds at a rather

slow but constant rate, while erosion is sporadicbeing dependent on

infrequent events such as glaciers, earthquakes, catastrophic wind and

rain storms, fires, or man-caused disturbances. Over a period of several

millennia, one or more of destructive events would have occurred

on any particular area to create the opportunity for accelerated erosion.

However, after the area became revegotated the soil building process

resumed. Man's latter-day influence has at times been beneficial; for

example, althcugh some timber removals have been serious erosion-causing

eveits, man's fire control efforts have reduced the extent and severity of

wildfires, which often initiate serious erosion.

Erosion processes may be grouped into three large categories: sheet

erosion, gully erosion, and mass soil movements. The first, sheet erosion,

is by far the greatest contributor of sediments nationwide, estimated to

be 73 percent of the total (U.S. Dep. of Agr, 1970), Very little of

this is yielded by forest lands, Sheet erosion is usually caused by

water moving more or less uniformly over the earth's surface. However,

in forest soils infiltration rates are normally high and overland flow

rarely occurs. Where it does occur, the land surface is uneven enough

to quickly concentrate water into channels, sometimes causing gully

erosion. Dry revel is another form of sheet erosion; it occurs fairly

commonly on steep topography, especially after fire
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Gully erosion can be present in forest lands in disturbed areas that

are not treated carefully. It generally begins where waterfiow is con-

centrated by poor road construction, by skid trails and landings in timber

removal, or by compacted soil areas resulting from overuse by hoofed

animals or humans.

In some parts of the country, those with steep slopes and/or unstable

soils, mass soil movements such as landslides, slumps, and soil creep pro-

vide the major portion of sediment movement. Slides have been reported on

grades as gentle as 5 percent, but seers to be most frequent on slopes of

about 70 percent. Because éteep slopes are occupied almost exclusively by

forest or range land, most mass soil movements originate in these land uses.

They occur in undisturbed as well as disturbed areas when the internal

strength of the soil mass is exceeded by gravitational and other stresses.

As parent rock material weathers in the process of soil formation, internal

strength diminishes and other stresses increase slowly. Slide areas may

exist on the verge of failure for long periods and are finally triggered

by an event such as an earthquake or hevy rainstorm. Disturbances in

forest and range land tend to reduce internal strength of potential slide

areas, so that mass movements occur sooner and more frequently from a

triggering event than under undisturbed conditions. Road construction is

the major cause of premature mass movements, because it changes slope

configurations and also water movement patterns, xcess water moving

into a slide-prone area increases the gravitational stresses and is a

common trigger for sliding.
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Timber removal can also help in triggering slides. Oversteepened

earth masses are sometimes anchored to the slopes by tree roots that have

grown into crevices in underlying rock and provide a skeleton for the

earth mass. Within 3 to 5 or more years following tree removal, roots

decay to the point where thoy no longer provide the internal strength

necessary to hold the mass in place (Swanston 1970). In addition,

following tree removal, the earth mass is generally wetter over a longer

part of the year, because the trees are no longer there to consume soil

water,

If not all the soil is removed by gully erosion or mass movement, the

soil-building process is resumed as soon as the "sore spot" is stabilized

by vegetative cover. Revegetation and stabilization can take place in

a relatively short time. Fujiwara (1970) estimated from tree ring data

that 10 to 15 years were required for native vegetation to cover the scars

of slide areas in Japan. Recovery on north and east slopes was almost

twice twice as rapid as on south and west slopes.

Erosion from bare and compacted soil varies considerably with soil

characteristics and rainfall patterns. Single-grained soils, such as

those developed from pumice and granodiorite, often are seriously eroded

when bared because of their low cohesive strength. By contrast, fine-

textured soils--such as those developed from basalt or sedimentary rock--

are especially susceptible to compaction and puddling. The soils most

resistant to erosion are the heavy barns which develop under conditions

favoring optimal weathering of uitab1e types of parent materia1
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III. Erosion Related to Roads

Soil Disturbance

As roads are pushed further and further into old-growth forest

areas of the West, they are often constructed across steep topography with

varying degrees of stability. Particularly in the more unstable areas,

roads have been found to be the major source of erosion (Anderson 1954).

Road construction exposes mineral soil to erosion. The area

exposed by a given length of road is a function of its design standard

and the steepness of the slope; the mileage per unit area is influenced

by the logging system. The "jammer" system, which is becoming obsolete,

may disturb 20 to 30 percent of the area. By contrast, high-lead logging

niay disturb less than 10 percent of the area. Both are used in clearcuts

in steep country. Skyline, balloon, or helicopter yarding could save

4 miles of road per square mile over that required for high lead (Binkley

1965).

Surface osion

Surface erosion occurs on exposed road surfaces, raw earth out

and fill slopes, and in roadside drainage ditches. If roads could be

built without cuts and fills, erosion from roads would not be very serious.

However, the preponderance of timber harvest is done in mountainous areas

where there are few ideal roadbuilding sites. Thus, it has been necessary

to provide means to control the flows of water away from roads and to

protect exposed surfaces so that they will not erode.
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Without question, roads constructed primarily to remove timber,

or for other uses, have been the single greatest source of surface-eroded

material from forest land. Several examples of highly accelerated erosion

came from the Northwest, particularly from the unstable Idaho Batholith

In a small 10-acre experimental cutting in the Deep Creek drainage, the

work road produced an extraordinary amount of sediment. The road was

only 1900 feet in length but produced over 700 pounds of sediment per day,

averaged over a 7-month period. The rate declined rapidly thereafter but

was still producing a small amount 6 years later. Of similar importance

was the amount of surface area exposed in the road construction: 21 percent

of the 10-acre watershed. Cut and fill slopes comprised almost 60 percent

of the disturbed area. At one area in western Oregon, suspended sediment

after the first large storm was 250 times greater from roaded watersheds

than before the roads were built. These amounts decreased rapidly after

the initial rates, but over a 9-year period total sediment yield from the

roaded watershed was 109 times the sediment from an adjacent undisturbed

watershed. A large portion came from mass soil movements. (Fredriksen 1970)

On the other hand, no gross damage from erosion occurred after

careful logging road construction in Colorado. The watershed has permeable,

stable soils and Is characterized by long, gentle, relatively uniform

slopes (Leaf 1966). Unpublished data from the Pacific Northwest Forest

and Range cperiment Station show similar findings in Oregon.

Watershed experiments in West Virginia and North Carolina have

recorded high turbidities from logging operations with badly designed and

poorly constructed roads. But sediment increases were much less where

care was taken in roadbuilding. In the West Virginia study, eroSIon and
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stream turbidity decreased to prelogging levels on all watersheds within

2 years--even on the badly roaded watershed.

C. Mass Erosion

Although mass movements of soil, rock and debris occur in all

mountainous areas of the country, most of the published data have originated

in northern California, the Northwest, and Alaska. Because most movements

have been triggered by excess water from long, sustained rainfalls, the

dry Southwest region of Arizona and New Mexico probably has had relatively

fewer mass movements than other parts of the country.

The effect of roads on landslides has been documemted best in

Oregon and Idaho. The heavy storms of 1964-65 caused many slides in this

area; on the H. J. Ijidrews Erperimemtal Forest, 72 percent of the land-

slides were associated with roads that occupied only 1.8 percent of the

area (Dyrness 1967). A larger survey in Oregon and Washington found that

60 percent of the major damages involved roads. Mass soil movements were

listed as the primary cause of damage (Rothacher and Glazebrook 1968).

Jensen and Cole (1965) reported on a group of 89 mass failures near the

Zena Creek logging study in Idaho: 90 percent of the slides were related

to roads.

IV. Erosion Related to Harvesting Activities

A. Soil Disturbance

In addition to soil disturbance from road construction, soil is

usually bared in the process of moving logs to a landing where they are

loaded onto trucks. As with roads, the amount of disturbed soil surface

varies with the logging system, slope gradients, size of logs, and cut per
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acre, The more recently developed cable systems, skyline and balloon

logging, result in less bare soil than older systems (Table 2). Helicopter

logging may be even better, but it has not yet been developed into an

economical system. Extensive tests are presently being made in the Pacific

Northwest.

Forest cutting accelerates the decomposition of organic litter

and humus by allowing more incoming radiation to reach the forest floor.

Although infiltration rates in forest lands are affected very little

after cutting, there may possibly be a reduction in the amount of soil

water retained by the organic soil functions.

B. Surface Erosion

In general, soil loss from surface erosion due to logging alone

(eliminating th effect of roads related to logging) is minimal and depends

primarily on the surface area of soil disturbance. Even the older logging

systems that cause extremely high amounts of disturbance seldom bare more

than 30 percent of the soil surface, Consequently, surface erosion is low.

Several studies have shown no significant increase in erosion

from logging alone (Meehan, et al. 1969; Lull and. Satterlurid 1963; Packer

1967).

However, plots in the Zena Creek area of the Idaho Batholith

yielded 4 times as much sediment after logging than before logging. On

northeast slopes, with nearly a complete ground cover before logging,

sediment totals were only 5 percent of those on the southwest aspect,

where almost 30 percent of the surface was bare prior to logging (Bethlahmy

1967). Obviously, there are factors such as soil stability and vegetative

cover involved in surface erosion rates, in addition to gradient and

timber harvest.



Table 2.--Soil disturbance from logging

/ Dyrness, C. T. (Unpublished data on file, Pacific Northwest Forest and Range p. Sta.,
Corvallis, Ore0)

Logging system Percent bare soil Location Reference

Tractor-selection 15.5 H, Vash. and Ore. Garrison and Ruinmefl 1951

Tractor-clearcut 26.1 W. Washington Steinbrenner and Gessel 1955

Tractor-clearcut 29.4 H. 'ashingtcn Wooldridge 1960

Cable-selection 20.9 H. Wash, and Ore. Garrison and RuiimeU 1953.

High lead-clearcut 14,1 W. Oregon Dyrness 1965

High lead-clearcut 12.1 W. Oregon Ruth 1967

Skyline-clearcut 12,1 W. Oregon Dyrness 1965

Skylinc-clearcut U.1 H. Washington Wooldridge 1960

Skyline-clearcut 6.L W. Oregon Ruth 1967

Balloon 6.0 . Oregon Dyrness
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C. Mass F'osion

Fredriksen (1970) and Dyrness (1967) found that clearcutting

on steep slopes appeared to increase the frequency of landslides but to a

much lesser extent than do roads. Dyrness counted 0.6 landslides per square

mile in undisturbed areas, 6 in logged areas with no roads, and 197 in

roaded areas. He also found that 83 percent of the slides were on slopes

over 45 percent.

There seems to be no--doubt that a logged area on steep, unstable

terrainbecomes more susceptible to landslides after the old tree roots

have begun to decay. There are numerous references to the lag period of

3 to 5 years after cutting before landslides begin to occur (Fujiwara 1970;

Sanston 1969; Croft and Mans 1950; Bishop and Stevens 1964, and others).

After the 1964-65 floods in western Oregon, aerial photographs

of a 45-square-mile drainage showed evidence of 55 mass soil movements.

The watershed area had been actively logged for several years, and 12 of

the 55 damaged areas were related to logging. A much larger number, 40,

were related to roads and only three movements were unrelated to roads or

logging. An adjacent watershed of similar size and geojogic formation,

almost undisturbed by logging, showed 27 mass movements (File reports,

Pacific Northwest Forest and Range Raperiment Station).

V. Erosion from Post-Treatment of Logged Areas

A. Slash Burning -- -

Prescribed fire is frequently used as a forest management tool

after timber removal, to prepare a seedbed for revegetation and to dispose

of logging debris--a wildfire hazard. Although slash is sometimes wind-

rowed and burned, it is often disposed of by broadcast burning.
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Soil surface conditions following broadcast burning in the

Pacific Northwest for slash disposal included extensive unburned and

lightly burned areas with a maximum of only 5 to 8 percent of the area

classed as severely burned (Tarrant 1956; Dyrness and Youngberg 1957).

Windrowed burns would create about the same proportion of severely burned

areas. As the severely burned areas, in both cases, are those where the

fuel was concentrated, severe burns can be prevented on steep slopes or

in drainage channels by judicious placement of slash; small areas of

severe burn on flat areas well above watercourses would have little effect

on erosion. Wildfires, on the other hand, create large areas of severely

burned soil surface, because they usually occur under adverse conditions;

dry fuel, low hwnidities, and often strong winds. Most examples of serious

erosion from fire can be traced to wildfires rather than prescribed burns.

Fire is particularly destructive on steep slopes in Nestern United States

where it induces raveling of dry soil.

In a study on prescribed burning in ponderosa pine in northern

California, Biawell and Schultz (1957) reported no effect on erosion. Th

western Montana, slash burning after clear logging of a mixed forest

(western larch, Douglas-fir, and Engelmann spruce) resulted in an increase

of sediment movement averaging about 172 pounds per acre per year in the

first 2 years after burning (packer 1971). Sediment movement dropped to

almost zero in the third year, reflecting vastly improved protective ground

cover by this time. The prescribed burn in Montana was made primarily to

prepare the seedbed f or natural regeneration, and about 50 percent of the

area was burned down to mineral soil. A mineral soil seedbed is necessary
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to reproduce the mixed conifer forest type in Montana and Idaho, and a

certain amount of erosion is generally expected. However, its duration

is short because of the rapid recovery of protective ground cover in the

cool and moist mixed conifer sites.

The effect of fire on erosion is often influenced by decreased

infiltration of water. In some parts of the country, particularly in

southern California, heat from a fire creates a water-repellent barrier in

the soil. Dramatic increases in erosion bave resulted from water repellency

following wildfires in chaparral. Studies are now in progress to determine

the extent of the water-repllency problem, and some information has already

been obtained. Water repellency following fire apparently occurs in various

places other than southern California, but recovery say be more rapid in

well-watered areas.

B. Erosion from Other Site Preparation Measures

Cutover areas, as well as areas denuded by fire and past land

use practices, often need some preparation to assist the establishment

of a now crop of trees. Prescribed fire for this purpose has already

been discussed, but there are other measures such as terracing, soil

scarification, and removing the present ground cover by scalping or stripping--

to expose mineral soil for seed germination or to remove competing vegetation.

In many forest types, site preparation is essential, but some forms of site

preparation expose the soil surface to erosion and are unsightly, Although

terracing on the Bitterroot Natioflal Forest has been criticized, a special

appraisal team found little evidence of soil erosion from the practice.

However, they found a small area in a terraced slope that had slid a few
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feet (USDA Forest Serv. 19'70a). They also pointed out that terracing has

been done on a variety of soils on the Boise National Forest for 15 years

with little resulting erosion.

VI. Reduction of Rrosion and Sedimentation

More effort has been directod, perhaps, to the rehabilitation of

damaged areas than to the prevention of damage. This is understandable

to mono oxtent, for erosion, sedimentation, and particularly mass movements

have often happened unexpectedly. But enough is known now, from experience

and recent research, to minimize erosion and sedimentation from future

timber harvests. Road construction and yarding of logs will always cause

some soil disturbance and some sediment movement. However, with care, much

more sediment movement than previously will be contained within short

distances so that it doom not; reach stream channels.

Numerous guides have been prepared that suggest ways to minimize

surface erosion caused by logging and road construction. Some are con-

cerned with erosion control from logging (Kidd 1963). Most deal with road

erosion control (packer and Christensen 1964; Dyrness 1970; Kidd ad Haupt

1966; Bethlahnr and Kidd 1966; Haupt 1959; Kochenderfer 1970).

Mass erosion following man's activities can best by minimized by

lund stratification; that is, providing zoning criteria to either avoid

high-hazard areas or to require special erosion prevention measures. Such

stratification is presontly being applied on National Forests. The

California Region of the Forest Service has published detailed guidelines

that are applied to each timber male to minimize soil erosion and to

protect aesthetics. An osion Hazard Rating System has been devised,
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based on soil factors, slope gradients, vegetative cover, allstate, and

inherent stability of the soil and rock mantle. Areas with high hazard

ratings may be logged only with specialized equipment, or not at all.

The other Forest Service Regions have similar guidelines in effect or in

process of development, adapted to their individual requirements.

Slide susceptibility should be evaluated by soil engineering analysis

on an area-by-area basis. The analysis compares the magnitude of the

activating forces with those of the retaining forces. Slope angle is

probably the most important factor, but soil cohesion, soil weight, and

soil pore-water stresses are other variables affecting mass movements

(Swanston 1970). Obviouoly, slopes with precarious susceptibilities should

not be disturbed.

The impact of timber harve sting can be greatly reduced by using

logging systems that minimize soil disturbance and road mileage. However,

it is well to keep in mind that even small disturbances may induce mass

erosion in high-hazard areas.

In 1970, the Northwest Region of the Forest Service estimated that

about 1 3/i' million acres in Washington and Oregon are uitab1e for single-

span skyline operations (USDA Forest Serv. l970b). The savings in road

construction and disturbance would be substantial in this area. Similar

surveys of steep country that are primarily timber-producing lands in other

parts of the country are needed. -

Balloon logging is in use in Oregon end probably could be employed

elsewhere, Research on helicopter logging has been given the highest

priority by the Chief of the Forest Service. Helicopter logging should

create less accelerated erosion than any other method yet devised,

60-209 0 - 71 - pt. 3 -- 27
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vii. Conclusions

A clearor understanding of erosional processes is essential to

evaluate the effect of timber harvest. Forest lands achieve a dynamic

equilibrium between soil-fornting processes and erosional processes that

tend to balance out over long geologic periods. Timber harvest is only

one of a number of events that may disturb forest land. Other events

such as fires, snow avalanches, hurricanes, earthuakos, and glaciers

usually cause greater interruptions to the soil-building process than do

timber harvests. While timber harvest and related road construction some-

times cause serious pockets of erosion and damaging deposits of sediment, in many

other cases timber harvesting activities have minor effects on soil loss.

Much more information is needed on the nationwide ertent ol' fore at-

derived erosion and sedimentation. However, based on rough estimates of

area of erosion and volume of sediment movement, it appears that timber

harvest and related road construction involve rather small proportions

of the total erosion area and sediment movement throughout the country.

About 30 percent of the total sediment movement is contributed by "natural"

or geologic erosion, and at least 50 percent is produced from agricultural

lands.

There are knmen trouble spots that have undergone and also have

created grave damage in the past. Some events occurred unexpectedly and

perhaps were unavoidable. Others were outright mistakes in management.

We hope they will not recur. Unstable areas will he managed more carefully

in the future than they were in the past. Some will be withdrawn from
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timber harvest. Roads have been the one single factor of all management

activities most disturbing to the equilibrium of forested lands. Consider-

able improvement in the location and construction of forest roads can be

made.

Fire as a management tool sometimes causes erosion. Iffire is

necessary to regenerate the forest, a small amount of erosion may be un-

preventable for a short period. More care can be used, however, in placing

heavy concentrations of fuel and in shortening the distance of sediment

movement, Mechanical site preparation measures can be improved.

Better logging methods are now available and new improvements are

still in the process of research and development. Balloon and helicopter

logging methods have great potential for reducing road construction and

yarding disturbance. Research in these and other activities, such as

providing means for faster recovery from soil surface disturbance, have

high priority.
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INTRODUCTORY STATEMENT

On January 1, 1970, President Nixon signed the National Environmental

Quality Act (PL 91-190). The purposes of this historic act are:

To declare "a National policy which will encourage production and en-

joyable harmony between man and his environment;

To promote efforts which will prevent or eliminate damage to the envi-

ronment and biosphere and to stimulate the health and welfare of man;

To enrich the understanding of the ecological systems and natural

resources important to the Nation; and

To establish a Council on Environmental Quality."

In keeping with the intent of the act, the Forest Service has focused

increased attention on environmental problems and is analyzing and studying

the ecological consequences of its various activities more thoroughly.

The Forest Service has drafted this tentative forestry Program for the

Future to give people an indication of how the Agency might respond to the.

needs and opportunities of the future. The present draft supersedes a

preliminary September 25, 1970, draft and reflects suggestions received

from discussion of the earlier draft. Targets for development of National

Forest recreation facilities and for National Forest wildlife habitat im-

provement are higher than suggested in the September 25 draft.

The revised draft Program looks ahead for a 10-year period. Comment

is invited and will be considered in the next update of the Program. The

tentative Program described has not been endorsed by the Administration.



1226

A FOREST SERVICE ENVIRONMENTAL PROGRAM FOR THE FUTURE

This revised statement of "A Forest Service Environmental Program for

the. Future" has been prepared to conform to the following directives and

procedures:

The President's statement of June 19, 1970, commenting on find-

ings and recommendations of a Task Force on Softwood Lumber and Plywood.

This statement called attention to the need for increased timber supplies

to meet housing and other needs. The President directed, in part, that

action be taken to improve the level and quality of management of National

Forests to permit an increased harvest of softwood timber, consistent with

sustained yield, environmental quality, and multiple-use objectives. He

also directed that programs be designed to increase production and harvest

of timber on State and private lands, consistent with maintaining envirow

mental quality.

The Environmental Quality message of August 10, 1970. In this

statement, the President challenged research to provide new knowledge

about ecological relationships and human behavior in relation to environ-

mental factors. In addition, the President called fo new perceptions

and attitudes and expressed his intention that environmental conatdva-

tions will be taken into account at the earliest possible stag of te
decisionmaking process.

Section 102(2)(c) of the National Environmental Quality Act.

This requires responsible officials to prepare a detailed environmental

impact statement for every recommendation or report on proposals for

legislation and other major Federal actions significantly affecting the

quality of the human environment. The act requires the responsible off i-

cial to consult with and obtain the comments of any Federal agency which
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has jurisdiction by law or special expertise with respect to any environ-

mental impacts involved. It further provides that copies of statements

and comments and views of the appropriate Federal, State, and local agen-

cies which are authorized to develop and to enforce environmental standards

shall be made available to the Council on Environmental Quality (CEQ) and

the public.

4. Subsequent Executive Orders, CEQ Guidelines, 0MB Bulletins, Secre-

tary's Memoranda, and Forest Service Directives defining and implementing

the requirements of the act as issued during 1970. The Forest Service has

developed a detailed system for the preparation and review of statements

for Section 102, and refinements are continuing to be made.

it is, therefore, a first order of business for the Forest Service to

help chart a future course which reflects greater concern for the Nation's

stewardship of forest and related lands. In this effort, one of the most

important ojectivea will be to improve the balance among the three major

areas of Forest Service responsibility--National Forest Administration,

Forestry Research, and State and Private Land Cooperative Programs--and

among the programs and activities within these major areas.

Improved balance is also needed to meet the goals expressed in

"Framework for the Future," a statement of Forest Service objectives and

policy issued in February 1970.

Forestry Research meets the Forest Service's longstanding responsi-

bility for producing the knowledge and technologies required to protect,

manage, and utilize all forest resources. Improved knowledge is needed
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to formulate sound national, regional, and local forestry policy and plans.

Successful application of practices and programs designed to improve and to

protect the environment of all forest and related lands, as well as to meet

human needs, depends on a strong and productive forestry research effort at

the Federal level.

State and Private Cooperative Programs have never received adequate

emphasis. As a result, most nonindustrial non-Federal lands are not pro-

viding goods and services at anywhere near their potential. If continued,

this imbalance will contribute increasingly to problems of timber supply,

as well as to environmental deterioration. The 300 million acres of pro-

ductive forest land (59 percent of the Nation's total) that is held in

farm or other nonindustrial private ownership hold the key to long-range

increased productivity. The huge backlog of needed tree planting and

other cultural work on these lands must be reduced.

Intensified National Forest management can yield dramatic payoffs in

terms of both environmental enhancement and production of useful goods

and services needed by the public. Current emphasis on the need for in-

creased timber sales from National Forest lands must not be allowed to

create further inbaiances in the overall program. Wildlife, watershed,

recreational, Livestock forage, and other values are equally significant.

Here, too, a large backlog of needed work must be reduced.

The revised Environmental Program outlined herein represents a step

toward achieving better balance in program emphasis. However, it is
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preliminary and may not fully reflect the most appropriate mix of programs

and activities. Further program development efforts are needed to chart the

course for programs aimed at achieving better management of nonindustrial

private forest lands. The blueprint for research programs may need modifica-

tion to reflect changing needs and opportunities and to anticipate future

demands for new forestry knowledge.

During the next decade, the Forest Service expects to move forward

on several important fronts that relate to program administration. Some

of these are:

-- developmental work on and implementation of new methods of pro-

tection and management which will minimize adverse environmental

effects;

-- more sophisticated methods to display alternative combinations of

resource uses and the consequences of each;

-- planning for National Forest management in a way that will focus

on specific units of land so that resource managers and citizens

alike can visualize the issues involved and can better discuss

and understand the implications of management alternatives.

The Forest Service recognizes its responsibility to help bring about

better public understanding of the problems and opportunities involved in

natural resource management and use. A better understanding will lead to

more meaningful public involvement. This can help to produce improved

Forest Service programs--locally, regionally, and nationally.
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FOREST SERVICE REVIRONMENTAL PROGRAM FOR THE FUTURE

NATIONAL FOREST SYSTEM

Resource Management

Wildlife Habitat Management: During the period improve 3.7 million
acres of fish and wildlife habitat:

- 3.3 million acres of game habitat:
seed and plant 939,000 acres; release game food plants from
competing vegetation 899,000 acres; prescribe burn 755,000
acres; fence 259,000 acres; and create 483,000 acres of per-
manent openings. In addition, install 12,000 wildlife water
developments (12,000 acres).

- 214,000 acres of waterfowl wetland:
provide marsh and bottom land hardwood improvement for
84,000 acres; pothole construction for 67,000 acres; and
nesting facilities for 63,000 acres.

- 119,000 acres of sportflshing water:
provide stream channel structures for 5,700 acres (57,000
structures);remove migration barriers from 1,500 acres
(15,000 barriers); fence for channel stabilization on 800
acres (80 miles of stream); control acquatic weeds on
79,000 acres; provide spawning bed shelters for 12,000
acres; and construct 20,000 acres of fish lake impoundments.

- 7,000 acres of commercial fish-spawning water:
provide Improved spawning bed for 300 acres; remove migra-
tion barriers from 500 acres (5,000 barriers); fence for
channel stabilization on 700 acres (70 miles of stream);
construct 5,500 acres of rearing ponds.

Administer and coordinate fish and wildlife habitat activities on
all National Forest lands to produce the optimum populations con-
sistent with land use priorities. Protect rare and endangered
species through management practices specially designed for that
purpose.

Recreation and Wilderness: Within 10 years, accommodate an Increase
of 138 million visitor days. The 1970 level was 171 million visitor
days. During the period:

- plan and develop new Forest Service-operated recreation sites
with a people-at-one-time capacity of 537,000;

- plan and arrange for development of new concessioner-operated
sites with a people-at-one-time capacity of 654,000;
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- maintain facilities and provide sanitation and cleanup to standard;

- provide interpretative and orientation services;

- administer 20,000 recreation residence permits but provide
no additional sites;

- manage wilderness, reclassify primitive areas, and identify
and study other areas warranting consideration for classifi-
cation; manage such identified areas so as to not compromise
the possibility of wilderness classification, pending study;

- encourage appropriate expansion of the National Wild and
Scenic Rivers and the National Trails Systems and manage many
thousands of miles of these Systems; and

- accelerate development and use of methods to better recognize
and protect landscape values in the design of resource use
activities.

New Forest Service-operated recreation sites will be provided in areas
which represent a broad spectrum of recreation experience. This spec-

trum is reflected in five levels of recreation facility development
and environmental modification--from primitive to modern. Emphasis

in facility development will favor larger sites located closer to pop-
ulation concentrations and often associated with water-oriented
environments. Larger sites lend themselves to more efficient sewage
treatment, more adequate public protection, and improved control of
vandalism.

No recreation facilities will be developed for public convenience in
wilderness or in areas identified for wilderness study. Existing

non-conforming facilities and structures will be removed from classi-
fied wilderness as funds permit. It may be appropriate to provide
minimal sanitary facilities in wilderness to adequately protect envi-
ronmental values, such as water quality; trails will be constructed
in wilderness to provide for improved distribution of public use and
for administration. Controlled visitor use in wilderness exists now
in some National Forest units of the Wilderness System, and much more

of this will occur during the coming decade. Large problems confront

the Forest Service in removing non-conforming improvements, structures,
and practices and in cleaning up behind wilderness users.

Range Resource Management: By the end of 10 years, increase livestock
forage by 1.6 million animal-unit-months annually. The 1970 level was

7.9 MM AUNs. 0.5 MM AUN5 of forage would bring capacity into balance
with current stocking; 1.1 MM AUM5 of forage would be available for
increased stocking. Bring 7,800 range allotments under intensified
management. Manage 11,700 grazing allotments. During the period:
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- revegetate 2.6 million acres:
1.9 million acres of brush removal with grass seeding on about
one-third of that area; 0.1 million acres of poison plant con-
trol; 0.3 million acres of seeding grasses and herbaceous
plants; 0.2 million acres of range fertilization; and 0.1 mil-
lion acres of mechanical range improvement.

- construct 12,700 water developments:
5,525 springs, 810 wells, 4,480 earthen reservoirs, 775 rain-
holding tanks, and 1,110 pit tanks;

- build 16,000 miles fence, 2,000 miles stocktrails, and 1,100
miles of pipelines;

- install 4,600 cattleguards and 1,300 corrals;

- control noxious weeds on 96,000 acres.

Soil & Water Management: During the next decade, provide management
prescription advice for many National Forest programs which will re-
sult in 0.3 million acre-feet of added water annually for water-short
areas over an average annual runoff of 182 million acre-feet from
Western National Forests. Reduce sediment by 78 million tons annually;
improve water quality of 70 million acre-feet annually; reduce flood-
water by 1.5 million acre-feet annually.

Accomplish water yield increase by:

- specially designed timber cutting on 800,000-900,000 acres;

- brushland-type conversion on 200,000 acres;

- non-commercial tree thinning on 100,000 acres; and

- limited riparian vegetation removal on 4,000 acres.

In addition, accomplish sediment reduction, water quality and flow
modificatiofl objectives by establishing vegetation, healing gullies,
and otherwise stabilizing from 5 to 6 million acres of land.
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Included therein is site rehabilitation work following anticipated
natural disasters during the period. Activities include:

- stabilize gulleys on 293,000 acres, control sheet erosion on
2,070,000 acres, and stabilize dunes and blowouts on 18,000
acres;

- rehabilitate abandoned roads on 458,000 acres;

- restore strip-mined areas on 78,000 acres;

- construct sediment basins on 93,000 acres;

- stabilize 80,000 acres of streambanks and 11,000 acres of res-
ervoir shorelines;

- clear debris from 115,000 acres of stream channel and 22,000
acres of reservoirs;

- rehabilitate sites of natural disasters on about 1 million
acres of burns, 500,000 acres of flood damage, and 200,000 acres
of earthquake areas.

Provide specific soils information and services for management activi-
ties--72 million acres.

Provide water quality monitoring for 90,000 miles of streams, 15,570
ponds and lakes, and 2,600 artificial impoundments, and supply supple-
mental monitoring work, as appropriate.

Endeavor to assure that water resource development proposals are com-
patible with and harmonize with other resource and environmental values.

Coordinate the study of potential additions to the National Wild and
Scenic River System.

60-209 0 - 71 - pt. 3 -- 28



1234

Timber Management: By the 10th year, increase the yield of sawtimber
by 7.4 billion board feet 1/ 3ver a 1968 base of 13.8. Reaching this
target level will be dependent on:

- maintaining the current allowable cut of 13.6 billion board feet
from areas included in current harvesting plans;

- achieving an additional 1.8 billion board feet of harvest from
areas and species not included in current harvesting plans, ex-
cluding wilderness, primitive, and other areas legislatively or
administratively withdrawn from timber harvest;

- increasing thinning and salvage efforts to achieve a production of

2.4 billion board feet;

- making timely, adequate, and successful investments in reforest-

ation and intensive silviculture to result in added growth of
3.4 billion board feet; reforest 3.8 million acres of brushlands
and other areas and apply thinning and other cultural measures
to another 7.0 million acres of young timber stands;

- improving utilization of both trees and logs in an amount of

about 5 percent--considered to be an increment of yield included
in the above;

- developing a technology that will permit harvesting timber from

fragile areas without environmental degradation and within the
range of economic feasibility;

- continued availability for timber harvesting of the 97 million

acres of currently inventoried commercial forest land now avail-
able for that purpose or an offsetting of acreage reduction by
an increase of growth, through reforestation, thinning, and other
cultural measures, in excess of the 3.4 billion board feet speci-

fied above;

- developing publicly acceptable timber harvesting and access
practices which are compatible with scenic beauty, water quality,
and other intangible environmental values; and

- developing adequate substitutes for certain mechanical and chem-

ical tools now widely used in reforestation and timber stand
cultural work.

Minerals Management: Endeavor to assure appropriate use of minerals
in harmony with other resource and environmental values; minimize
risk of irreversible damage to environment and protect lands from un-
authorized uses by:

- intensifying administration of 50,000 mining claims, mineral
leases, and prospecting permits.

- conducting mineral investigations on 2.5 million acres for
multiple-use planning and to keep aware of mineral activity.

1/ International 1/4" scale
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Land Uses Management: Assure orderly occupancy and use of about
7,600,000 acres by about 61,000 holders of special land use permits.
This represents an anticipated increase of 17,000. The 1970 level
was 44,000 permits. This increase would provide for:

- 1,000 recreation facilities (not recreation residences);

- 5,000 roads, 7,000 utilities, and 2,000 water facilities;

- 1,000 industrial and minerals-related uses; and

- 1,000 community developments.

Special land use permits will be administered in a manner which assures
protection and enhancement of environmental values.

Supporting Activities

Forest Land Management Operations: Support land and resource manage-
ment objectives by:

- completing 30 percent of desirable land exchanges and acquiring
3.3 million acres of land, mostly inholdings and including Land
and Water Conservation Fund acquisitions;

- marking 130,000 miles of property lines and .75 million property
corners; and

- continuing cooperative land surveying and mapping work.

Forest Pest Control: Protect National Forest land from insects and
disease. Develop new techniques and use new and safer chemicals and
nonchemical controls (including biological controls) to minimize
environmental effects.

Forest Fire Protection: Intensify protection by the 10th year to re-

duce average annual burn of 209,000 acres by 76,000 acres.

Structural Improvements for Fire & General Purposes: Support land and
resource management objectives through construction, betterment, or
replacement during the decade of:

- 300 field offices;

- 8,500 air facilities, including helispots;

- 1,700 housing and related improvements;

- 70 lookout towers and related facilities; and

- 18,400 communications units.

Maintain structural and communications improvements.
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Forest Roads and Trails: Provide adequate access facilities for public

use and land management needs. During the 10 years:

- Construct or reconstruct 34,000 miles of multipurpose roads and
12,000 miles of trails;

- administer program of road construction by timber purchasers of
about 70,000 miles and provide supplemental work, as appropriate;

- maintain 120,000 miles of roads and 97,000 miles of trails.
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STATE AND PRIVATE FORESTRY

Forest Protection

Forest Pest Control: Intensify protection of 62 million acres on which
management has been accelerated. Assure continued and accelerated
attention to pest control needs by:

- cooperating with States and other Federal agencies in protecting
462 million acres non-Federal rural forest from insects and disease;

- assisting in evaluation of impacts of air pollutants on forests
and other vegetation;

- fostering use of enviromnentally safe controls of insects, dis-
eases, and other harmful agents; and

- helping to safeguard trees in urban and suburban areas.

Cooperative Forest Fire Control: Cooperate with other agencies to
raise the level of non-Federal forest and watershed protection to
543 million acres within 10 years. Achieve this by:

- fostering improved techniques of wildfire detection and suppression;

- accelerating prevention efforts and extending protection to non-
forest rural areas, as needed;

- assisting in effective use of fire as a resource management tool;

- promoting stronger interstate mutual assistance compacts.

Forestry Assistance

Technical Assistance: Provide technical assistance which will re-
sult in an increase by the end of the period of: 91 million visi-
tOr days of recreation use in non-income producing recreation on
private lands and 4.2 billion board feet of timber harvest )/ from
State and private lands. Achieve this by:

- providing assistance in planning and carrying but practices
for coordinated production of timber, water, recreation, wild-
life, forage, and other forest values on 86 million acres;

- assisting State Forestry Planning Committees:

1/ International 1/4 inch scale.
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- providing for production, harvesting, and marketing assistance

to 400,000 landownerS annually;

- providing assistance in catrying out 32 million acres tree

planting and 22 milliOn acres timberstand improvement;

- assisting loggers and processors of forest products to improve

utilization, efficiency, and profit;

- assisting communities in protection and management of urban and

community forests; and

- promoting use of latest techniques in resource management and

helping assure protection and enhancement of environmental values.

Tree Planting: During the next decade, cooperate with States in:

- producing and distributing tree planting stock and seed;

- planting or seeding for reforesting 21.8 million acres; and

I
- afforesting 350,000 acres for windbarrier purposes.

Cost Sharing & Loans (a new Incentives Program): Cooperate with other

agencies in tree planting, stand improvement, and otliefprtcticeS on

45 million acres of nonindustrial forest and reverting lands for pur-

poses of producing timber, water, recreation, wildlife, forage, and

other values.

This Program will not produce a significant increase in timber harvest
from State and private lands during the 10-year period. It will result

in an increase in the annual harvest from these lands by 1985 and there-

after. It will contribute to the base for a shift in the source of in-

creased wood supply from public lands to private lands. This shift

would occur during the mid-l980's.

Flood Prevention & River Basin Programs: Provide assistance which

will result by the end of the period in: producing 600,000 acre-feet

of added water annually for water-short areas; reducing sediment by
355 million tons; improving water quality of 50 million acre-feet;
reducing floodwater by 2 million acre-feet; and enhancing recreational
opportunities.

Achieve this by:

- promoting more effective use of forests for municipal water

supply and esthetic or recreational activities related to water

use or enjoyment;

2/ Contribute funds toward tree planting on 22.15 million of these
32 million acres.



1239

- cooperating with other agencies in assisting local organiza-
tions to plan and install forestry measures for watershed
protection on non-Federal lands.

Rural Community Development: Provide technical assistance to 2,000
counties, 300 planning agencies, and other units.

Urban & Community Forestry (new Program): Provide assistance to 800
urban areas in planning, establishing, and protecting trees and asso-
ciated woody plants for the protection and enhancement of environmen-
tal values. Pest control in urban areas included.

In both National Forest System and State & Private Forestry work --

Visitor Information & Conservation Education: Provide and encourage:
opportunities for orientation and interpretation; training in conser-
vation education; training of urban leaders of disadvantaged groups.

Manpower & Youth Conservation Programs: Provide and encourage manpower
training programs, other than regular State and private employment,
which provides unemployed and underemployed citizens with work experi-
ence, vocational training and/or education so their employability is
increased. Provide liaison and coordinate activities with Federal,
State, private, and local agencies regarding youth programs.



RESEARCH

Forest & Range Management Research: Develop knowledge and technol-
ogies applicable to over 1 billion acres of Federal, State, and
private forest and range lands required for resource management
decisions and practices that will:

- improve the productivity of forests and ranges of the United
States;

- provide criteria for determining optimum mixes of multiple
forest products;

- reduce the cost of production and extend supplies; and

- maintain viable forest ecosystems and improve quality of man's
forest environment, particularly at the urban forest interface.

Forest Protection Research: Develop knowledge and technology needed to:

- reduce the number of occurrences and the magnitude of destruction
of forest resources and wood in use caused by fire, insects, dis-
ease, wind, water, and earthquakes;

- better predict the time and location of resource destructive
situations; and

- reduce the environmental hazards and cost of controlling destruc-
tive agents in order to protect increased investments in resource
development.

Forest Products & Engineering Research: Provide new technology for:

- extending the supplies of wood-based materials;

- cing the cost of harvest and manufacture of wood and related
pro-Jurts;

- maki-n ucie efficient use of wood and other forest products;

- providing ojortunities for increased resource services, such as
recreation and environmental amenities;

- reducing p11i costs for wood-based materials; and

- amelioratin; 'nvironmental pollution.

1240
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Forest Resource Economics Research: Develop and provide:

- up-to-date information on forest resource capacity, current
production, projected demands, costs, and benefits of forest
environment amenities; and

- marketing and economic technology for guiding optimum resource
conservation and development, decision models, manufacturing
and marketing activities.

Reliable and current knowledge of the forest resource potentials and
projection demands are essential for sound national resource policies
for the Nation, and economic and marketing technology are major com-
ponents of both public and private resource enterprises.

FEDERAL PROGRAM COSTS

A program of this magnitude to provide forestry goods and services from
public and private lands would cost about $14 billion during the coming
'decade (constant dollars). It would result in a generally rising level
of outputs throughout the period.

If the fiscal situation or other constraints preclude implementation of
planned work on schedule, the Program could be extended into future years.
In- that event, adjustments would be made in current budget recommendations
with the objective of improving program balance at whatever level of fund-
ing is available.
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DRAFT

USDA ENVIRONMENTAL STATEMENT

Prepared in accordance with
Sec. 102(2)(c) of PL 91-190

regarding

Forest Service Environmental Program for the Future

Background:

This statement, prepared for the Forest Service Environmental Program

for the Future, is broad in scope and does not discuss in specific terms

environmental impacts which will result from the Program. People should be

aware that there will be innumerable Impacts, and many of them will be ad-

verse. In certain localized situations and for limited periods of time,

some impacts will be severe, and some will be irreversible. On balance,

good use will be made of the many opportunities for environmental enhancement.

The Program's central thrust is to minimize the environmental impact of re-

source management activities--in terms of both space and time--consistent

with existing knowledge and technology and in keeping with the Nation's

effort to improve living conditions for the American people.

The Forest Service Environmental Program for the Future is not designed

to prevent the environment from changing. Rather, it recognizes and accepts

man as a part of the environment and proposes to utilize man's ability to

protect and enhance the same resources that provide him with goods and

services.

Statement:

(1) Environmental Impact:

Programs and activities within all three areas of Forest Service re-

sponsibility--Forestry Research, State & Private Cooperative Programs,
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and National Forest System Administration--will produce profound envir-

onmental effects. A few examples illustrate the broad scope of Forest

Service involvement in environmental matters:

Research - Improved utilization of logging residues will result in

fewer trees used for commodity production and more trees

available for other purposes, including environmental

benefits.

- Better methods of utilizing urban solid wastes through

recycling will reduce the pollution potential of waste

materials and at the same time reduce the demand for

raw material resources.

- Improved methods of disposing of logging residue will

result in less air pollution from smoke and less water

pollution from degrading wood chemicals.

Negative effects may include disturbance of soil and

vegetation, but such disturbance will be minimized.

- Studies of campground management as related to ecologi-

cal considerations will help to maintain quality of

experience for campers.

State and Private Programs

- Accelerated programs in tree planting, seeding, and

timber cultural work on nonindustrial private forest

land will result in an improved pattern of timber har-

vest between public and private lands during the 1980's.
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Adverse effects of this Program will include disturbance

of soil and vegetation and enrichment of waters as a

result of fertilization. Such side effects. will, be con-

trolled and minimized.

- Assistance in the evaluation and management of such en-

vironmentally critical areas as wild and scenic rivers,

municipal watersheds, water development projects, and

strip-mined areas will result in an improved level of

environmental benefits from these areas.

National Forest System Administration

- Resource management activities will affect large areas

in many and varied ways. Examples: Up to 23 million

acres through timber sales (over 7 million of which

would be group, patch, or strip cutting); 3.8 millip,

acres through tree planting and seeding of brush covered

and other lands; 3.7 million acres through fish and wild-

life habitat improvement; from 5 to 6 million acres

through rehabilitation of watershed lands. These

activities will result in environmental Impacts mostly

in the areas of landscape esthetics and water quality.

Adverse impacts will be minimized.

- An improved interdisciplinary approach to management

prescriptions and a more sophisticated monitoring pro-

cedure to check ecological response against predicted

results will lead to increased professionalism in

environmental management.
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It is estimated that 60 percent of the Forest Service Environmental

Program for the Future is directed toward environmental protection or

enhancement.

Adverse environmental effects which cannot be avoided:

Many National Forest areas currently in a relatively unmanaged

or pristine condition are counted upon to provide products and services

for the future. Disturbance is inevitable as such areas come under

more intensive management. Less obvious are the chapges that occur con-

tinuously due to management activity in those areas already in a managed

condition. Timber harvesting, minerals development, road construction,

recreation development, human use, and a host of other activities all

affect the environment, largely in landscape esthetics and water quality.

While some of the adverse effects can occasionally be balanced by

environment-enhancing activities, more frequently they can only be min-

imized or partially mitigated by carefully designed and intensively

implemented management prescriptions.

Alternatives to the proposed action:

The mix of proposed programs and activities can differ from that

tentatively proposed for the Environmental Program. Shifts could be

made in the relative attention given to Research, State & Private

Cooperative Programs, and National Forest System Administration. More

emphasis could be placed on developmental uses of the forest, such as

timber production, road construction, and recreation facilities. Or

greater emphasis could be given to wildlife habitat improvement, water-

shed management, and primitive-type environments. Any significant shift

in the mix would result in an important shift in program consequences.
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Relationship between local short-term uses of man's environ-

ment and the maintenance of long-term productivity:

In order to increase or even to sustain the long-term level of

forest-based goods and services, it is inevitable that certain short-

term adverse environmental effects will occur. The challenge of the

future will be to combine the latest knowledge, technology, and man-

agement skills in a way that will minimize these short-term effects

consistent with whatever price the Nation is willing to pay:

Irreversible or irretrievable commItment of resources:

In the long run, very little activity in the field of renewable

resource management is irreversible or irretrievable. To most

Americans, a forest cutover 100 sears ago and left alone since then

would be a wilderness today. And man can help accelerate this pro-

cess just as surely as he can build a four-lane highway across a

pristine landscape.

However, as generally understood, roadbuilding, timber cutting,

facility construction for many purposes, and other activities in an

as-yet-undeveloped area can rather permanently change the wilderness

character of such areas. While the Forest Service Environmetal

Program for the Future proposes to minimize man's adverse effects on

his environment and to enhance the environment in some situations,

it will not maintain a wilderness character on National Forest lands

that are not managed specifically for that purpose.

Consultation and Review

Specific consultation in the development of various aspects of the

Forest Service Environmental Program for the Future Is a continuing
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process. The Forest Service intends to continue existing relationships with

many agencies as the Program is implemented on the ground and in the labora-

tories. One reason for distributing the tentative Piogram is to invite re-

view and comment by Federal, State, and local agencies and by citizen

groups and individuals.

It is expected that, as the Program is implemented, appropriate review

will occur on a State and local basis.

Separate environmental statements will be prepared for each legislative

proposal related to the environment, including annual appropriations re-

quests. More meaningful, because of the greater opportunity for public

involvement and because proposals can be better understood and discussed in

specific terms, will be the processes envisioned for focusing on a range of

resource management alternatives for specific National Forest areas. These

specific units of land will be of such size and characteristics as to be

easily envisioned by most people; and reaourc management alternatives will

be presented for discussion in such a way that their effects can be readily

understood.

It is anticipated that such a procedure will insure more meaningful

involvement by a better informed public and better decisions by the

resource manager--all leading to an improved environment for the Nation.




