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OVERSIGHT HEARING ON THE GENERAL AC-
COUNTING OFFICE STUDY ON FOREST
HEALTH

MONDAY, SEPTEMBER 28, 1998

HOUSE OF REPRESENTATIVES,
SUBCOMMITTEE ON FORESTS AND FOREST HEALTH,
COMMITTEE ON RESOURCES,
Washington, DC.

The Subcommittee met, pursuant to notice, at 2:07 p.m., in room
1324, Longworth House Office Building, Hon. Helen Chenoweth
(chairman of the Subcommittee) presiding.

STATEMENT OF HON. HELEN CHENOWETH, A
REPRESENTATIVE IN CONGRESS FROM THE STATE OF IDAHO

Mrs. CHENOWETH. The Subcommittee on Forests and Forest
Health will come to order. The Subcommittee is meeting today to
hear testimony on GAO’s study on the forests’ health.

Under rule 4(g) of the Committee rules, any oral opening state-
ments at hearings are limited to the chairman and the Ranking
Minority Member. This will allow us to hear from our witnesses
sooner and help members keep to their schedules. Therefore, if
other members have statements, they can be included in the hear-
ing record under unanimous consent.

The Subcommittee has held countless oversight hearings and
briefings on the subject of the health of our national forests, and
during this time we have learned that forest health conditions vary
greatly across the country. On some national forests we find dy-
namic and healthy systems that are highly resistant to insect and
disease epidemics. Those forests are found mostly in the East and
the Northeast.

On other forests we find conditions that the scientists tell us are
far outside of their historic range of variability. Mostly, we find
those conditions in the West where, for example, stand densities
are much higher then they ever have been. In these areas we have
too many trees and shrubs fighting for limited nutrients and mois-
ture. These weakened forests are easy targets for insects and dis-
ease and then, ultimately, for unnaturally large hot fires. These
conditions are mirrored in the national timber growth statistics.

According to the Forest Service, the total annual tree growth of
the national forests is about 23 billion board feet. If you subtract
the annual harvest of 3 billion board feet and the annual mortality
of 6 billion board feet, you find that the net growth rate in our na-
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tional forests is an astounding 14 billion board feet each year.
That’s an addition every single year of 14 billion board feet.

In some areas this represents a great success in reforestation,
while in other areas it represents overcrowded forests that are sim-
ply waiting to be burned. These numbers also show that we are
currently harvesting less than 13 percent of the total growth—just
the growth—and only half of what is dying. We’re only harvesting
half of the mortality rate. This is what’s causing such a heavy fuel
load on our forest floors, and these numbers are not—and this phi-
losophy is not—sustainable.

Too much growth can have as serious the consequences as too lit-
tle growth and is, in fact, the reason why the total number and size
of fires has dramatically increased in the last few years and will
certainly continue to increase if aggressive management measures
aren’t taken.

This is the purpose of today’s hearing, to hear the preliminary
findings from the GAQO’s long-term analysis on forest health condi-
tions on national forests and to hear from the Forest Service on
their programs and proposals for addressing serious forest health
problems.

[The prepared statement of Mrs. Chenoweth follows:]

STATEMENT OF HON. HELEN CHENOWETH, A REPRESENTATIVE IN CONGRESS FROM
THE STATE OF IDAHO

This Subcommittee has held countless oversight hearings and briefings on the
subject of the health of our national forests. During this time we have learned that
forest health conditions vary greatly across the country. On some national forests
we find dynamic and healthy systems that are highly resistant to insect and disease
epidemics. On other forests, we find conditions that the scientists tell us are far out-
side of their historic ranges of variability, where, for example, stand densities are
much higher than they ever have been. In these areas we have too many trees and
shrubs fighting for limited nutrients and moisture. These weakened forests are easy
targets for insects and disease, and then ultimately for unnaturally large hot fires.
These conditions are mirrored in the national timber growth statistics:

According to the Forest Service, the total annual tree growth on the national for-
ests is about 23 billion board feet. If you subtract the annual harvest of 3 bbf and
the annual mortality of 6 bbf, you find that the net growth on our national forests
is an astounding 14 bbf each year. In some areas this represents a great success
in reforestation, while in other areas it represents overcrowded forests that are
waiting to burn. These numbers also show that we are currently harvesting less
than 13 percent of total growth and only half of what is dying. These numbers are
not sustainable—too much growth can have as serious the consequences as too little,
and is, in fact, the reason why the total number and size of fires has dramatically
increased +n the last few years—and will certainly continue to increase if aggressive
management measures aren’t taken.

This is the purpose of today’s hearing: to hear the preliminary findings from the
GAO’s long-term analysis on forest health conditions on national forests, and to hear
from the Forest Service on their programs and proposals for addressing serious for-
est health problems.

BRIEFING PAPER
GAO STUDY ON FOREST HEALTH

SEPTEMBER 28, 1998

SUMMARY:

The House Resources Subcommittee on Forests and Forest Health will hold an
oversight hearing on forest health conditions on national forests and the Forest
Service’s programs and plans for dealing with forest health problems. Particularly,
the hearing will focus on the preliminary findings of a longterm and ongoing Gen-
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?ral Accounting Office (GAO) study assessing forest health conditions on national
orests.
BACKGROUND AND ANALYSIS:

The Forests and Forest Health Subcommittee has held numerous oversight hear-
ings concerning the health conditions of Federal forests. The findings of these hear-
ings have overwhelmingly shown that forest health problems persist on many na-
tional forests, and Forest Service management activities to deal with these problems
are woefully insufficient. In order to determine the validity of these findings, the
Subcommittee requested that the GAO analyze forest health problems on national
forests in the Inland West and the Forest Service units’ responses to them. The spe-
cific objectives of the assignment were to answer the following questions:

(1)What is known about the extent and seriousness of national forest health con-
ditions in the Interior West?

(2)How have different national forests responded to these conditions?

(3)What factors influence forests’ responses and how?

(4)What options might improve effectiveness and efficiency of responses?

The GAO initiated this study in December of 1997. Although a final report will
not be ready until early in 1999, the GAO has generated some preliminary findings
and will present them at the hearing.

A recent publication from the American Forests’ Forest Policy Center, titled: For-
est Health in the United States, addresses these same concerns. Authors Neil Samp-
son and Lester DeCoster give an overview of forest health conditions and concerns
in a diverse range of forest types and regions across the country. This important
publication is the most up-to-date and thorough examination of this subject avail-
able. Neil Sampson will be presenting information from this publication at the hear-
ing.

WITNESSES:
A witness list is attached

STAFF CONTACT:
Doug Crandall, 225-0691

Mrs. CHENOWETH. Now, since we don’t have the Ranking Minor-
ity Member here, I would like to recognize our Ranking Majority
Member, Mr. Jim Hansen, for any comments that he has. He has
carried this fight, even when he was in the Minority, with great
success, and it’s my privilege to have him on the Committee.

Mr. Hansen.

STATEMENT OF HON. JAMES V. HANSEN, A REPRESENTATIVE
IN CONGRESS FROM THE STATE OF UTAH

Mr. HANSEN. Well, thank you, Madam Chairman. I've read the
GAO report briefly, I have to admit, and I'm somewhat confused
about it. In one case we talk about the idea that we have to have
fires and that fires in the past have been the things that have miti-
gated the problems. Having been on this Committee for 18 years
and spent a lot of time with forest supervisors, I'm not quite sure
if I understand what we’re saying here—controlled fires.

We have clean water problems, clean air problems that are star-
ing us in the face. We have fuel loads that are totally unbelievable
in the West now because we're not doing much in the way of
thinning. Our fires that are controlled are somewhat regulated.
The insects that we have in many of the forests are rampant, and
every time a forest supervisor tries to do something about it he
gets a lawsuit from one of these environmental groups, and now
we’ve killed out, basically, the Dixie Forest in Utah—it’s almost
dead, as we can’t seem to get a handle on that. Every time they
get one adjudicated another one hits them between the eyes.

I'll be interested in listening to the GAO, as I've listened to them
many times on reports in various areas, because it seems to me
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they outlined every problem. I'm not sure I saw any solutions, and
I guess maybe that’s not your position, but I'm very concerned that
no one has yet come up with some good problems. I've heard the
gentlelady from Idaho, the chairman of the Committee, talk about
some fairly decent solutions, and I'm speaking to generalities be-
cause I don’t know what else to do.

You go into Yellowstone; half the people up there say this is hor-
rible that the Park Service allowed this to go on. It cost one lady
her job out of Denver. Other people say, “Hey, it was the best thing
that ever happened. Now new growth can come about.” I wish the
real experts on this thing would stand up. The only thing that I've
seen when I chaired this Committee was going into areas that were
privately owned, like Weyerhaeuser, and noticing how healthy
their forests were, that they had beautiful forests, a lot of game in
them. They didn’t have any of the fuel load or dead fall and all of
these things that others have.

And with those many sweeping generalities, Madam Chairman,
I look forward to hearing the testimony from the GAO and others.

Mrs. CHENOWETH. Thank you, Mr. Hansen. Mr. Peterson, do you
have any comments?

Mr. PETERSON. No, Madam Chairman.

[The prepared statement of Mr. Herger follows:]

STATEMENT OF HON. WALLY HERGER, A REPRESENTATIVE IN CONGRESS FROM THE
STATE OF CALIFORNIA

Madam Chairman, Members of the Subcommittee, I appreciate this opportunity
to testify today regarding the current, unhealthy state of our National Forests. This
issue is critically important to the district I represent in Northern California. Cali-
fornia’s Second Congressional District is home to all or parts of 11 national forests.
The quality of maintenance and management on these forests has a direct impact
on the quality of life of the people who live and work in my district and on the safe-
ty and protection of private lands surrounding these forests. When a fire, infesta-
tion, or disease starts on public lands it can easily get out of hand and spread onto
private lands. Maintaining healthy national forests, therefore, is not only good envi-
ronmental policy, but it is a good neighbor policy. Unfortunately, as things now
stand, the U.S. Forest Service is not being a good neighbor.

The Forest Service estimates that more than 40 million acres of our national for-
ests are currently under a severe threat of destruction by catastrophic wildfire.

The danger of this threat is particularly strong in forests in the Western United
States. Unlike other forests in other parts of the country, forests in the West suffer
from unusually high incidents of fire. During hot summer months these forests re-
ceive very little rainfall. Historically, Western forests were filled with stands of
large trees. The forest floors were less dense and were naturally and regularly
thinned by lightening and native caused fires that would clean out dense under-
brush leaving the big trees to grow bigger. However, because of decades of well-
meaning but aggressive fire suppression practices, these forests have grown out of
hand, creating an almost overwhelming threat of catastrophic fire.

According to U.S. Forest Service estimates, our national forests are 82 percent
denser than they were in 1928. Thick undergrowth, combined with increasingly tall-
er layers of intermediate trees has turned western forests into deadly fire time
bombs. Now when a fire starts, it quickly climbs up the dense tree growth like a
ladder until it tops out at the uppermost, or crown, level of the forest and races out
of control as a catastrophic fire. Because of their high speed and intense heat,
“crown fires” are nothing like the healthy fires of the past, but these fires have the
capacity of leaving an almost sterile environment in their wake with almost no vege-
tation, wildlife, or habitat left behind.

These dangerous conditions, however, are not irreversible. The forest service can
proactively improve forest health. Regrettably, proactive policies are not being im-
plemented. Because of mandates from the Forest Service’s Washington offices and
directives from the Clinton/Gore Administration, the forest service suffers from a
virtual paralysis. Evidence of this paralysis can be found in the way the forest serv-
ice increasingly uses its trust funds to pay for administration instead of funding on-
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the-ground forest health projects and in the way the agency advocates management
by moratorium rather than managing by sound scientific evidence.

Madam Chairman, this agency must move away from its current extreme environ-
mental agenda that has set up our national forests for destruction. We must require
the Service to implement more proactive, on-the-ground programs, like the Quincy
Library Group proposal, that would restore forest health while providing economic
stability for local communities.

I therefore encourage the GAO, the Forest Service and this Committee to examine
the latest science and find ways to implement programs that will return our forests
to a healthier, more fire resilient condition.

Mrs. CHENOWETH. Well, with that, I'd like to introduce the first
panel. Our sole panelist for the first panel is Mr. Barry Hill, Asso-
ciate Director, Energy, Resources and Science Issues with the GAO.
And, Mr. Hill, I wonder if you might introduce the party who is ac-
companying you at the table.

Mr. HiLL. Yes, Madam Chairman. With me today is Chet Joy,
who led the work on this project.

Mrs. CHENOWETH. Thank you, Mr. Hill. Mr. Joy, we welcome
you.

And as explained in our first hearing, it is the intention of the
chairman to place all outside witnesses under the oath. This is a
formality of the Committee that is meant to assure open and hon-
est discussion and should not affect the testimony given by wit-
nesses. I believe all of the witnesses were informed of this proce-
dure before appearing here today and that they have been supplied
with a copy of the Committee rules.

So, with that, would you please—both of you—please stand and
raise your hand to the square?

[Witnesses sworn.]

Thank you. Under the Committee rules, witnesses must limit
their oral statements to 5 minutes. However, I will waive the rules
and allow Mr. Hill 10 minutes, because we have been waiting for
this preliminary report for a very, very long time. His entire state-
ment, of course, will appear in the record.

The chairman now recognizes Mr. Hill to testify.

STATEMENT OF BARRY HILL, ASSOCIATE DIRECTOR, ENERGY,
RESOURCES AND SCIENCE ISSUES, GENERAL ACCOUNTING
OFFICE, WASHINGTON, DC; ACCOMPANIED BY CHESTER JOY,
SENIOR EVALUATOR, ENERGY, RESOURCES AND SCIENCE
ISSUES, GENERAL ACCOUNTING OFFICE, WASHINGTON, DC;
RYAN COLES

Mr. HiLL. Thank you, Madam Chairman. May I also say, with us
today is Ryan Coles, here on my left, who also worked on this
project and who, along with Ross Campbell, on our right, will be
helping out with the charts that we brought today.

We’re pleased to be here today to discuss our preliminary obser-
vations on the health of the national forests located in the interior
West. If I may, I'd like to briefly summarize my prepared state-
ment and submit the formal statement for the record.

Mrs. CHENOWETH. Without objection, so ordered.

Mr. HiLL. And before I begin I'd like to kind of begin my state-
ment with a brief video clip provided to us courtesy of The Learn-
ing Channel, and I think you’ll find very interesting.

[Video.]
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Madam Chairman, this video clip illustrates what we believe is
the most serious forest health-related problem on national forests
of the interior West: catastrophic wildfires and the dangers they
present when population and catastrophic wildfire exist together.
This afternoon we’ll discuss what the problem is, why it exists, and
what is being done about it. Let me start by discussing what the
problem is.

The Forest Service estimated in 1995 that about 39 million acres,
or about a third of these forests, are at high risk of catastrophic
wildfires. Experts have estimated that the window of opportunity
to take action before widespread damage occurs is only about 10 to
25 years. On the basis of the best available information, efforts to
resolve this problem by the year 2015, which is the mid-point of
that window, may cost as much as $12 billion or about $725 million
per year. However, the Forest Service’s current plans to do so may
leave as many as 10 million acres still at high risk at that time.

The interior West region we are talking about is the dry inland
portion of the Western United States shown on the map to my left.
For those of you who may not be able to clearly see these exhibits,
they’re also included as appendixes to our formal statement.

There are many reasons why national forests in this region are
in their current state. Historically, the region’s lower elevation for-
ests were subject to frequent low-intensity fires, though occasions
of these frequent fire forests, which are generally dominated by
ponderosa pine, are depicted in our next exhibit to my right. Fre-
quent fire generally kept the trees in these forests few in number
and their undergrowth sparse, as shown in our next exhibit on the
left here, which is a 1909 photograph of a Ponderosa pine stand in
the Bitterroot National Forest in Idaho.

Many past human activities, including some prior to Forest Serv-
ice management, eliminated these frequent fires. As a result, tree
stands have become much more dense, as shown in our next ex-
hibit, which is a photograph taken from the identical spot in 1989,
80 years later. The most significant contributor to this increase in
tree stand density has been the agency’s decades-old policy of sup-
pressing wildfires.

Our next exhibit on the left shows the change since 1910 in the
number of acres burned annually by wildfires in national forests,
over 90 percent of which occurred in the interior West. You’ll notice
that for about 75 years, fire suppression was very successful.

However, in about 1984 this turned around, and since then the
number of acres burned annually has been increasing. The reason
for this is because the increased stand density caused changes in
the species mix of trees and some increases in insect and disease
infestations, resulting in high accumulations of fuels for fires. Be-
cause of these accumulated fuels, fires are now much more likely
to become large, intense, and catastrophic wildfires. The increase
in the number of large fires since 1984 and in the number of acres
that they burn, which has more than quadrupled, is shown in our
next exhibit, to my right.

Since 1990, 91 percent of these large fires and 96 percent of the
acres burned were in the interior West. A 1998 estimate of the lo-
cations of forests in the interior West that are at medium and high
risk of such catastrophic wildfires is shown in the exhibit to my
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left. Such fires are catastrophic because they can seriously com-
promise the agency’s ability to sustain wildlife and fish, clean
water, timber, and recreational opportunities, often for many dec-
ades or even for centuries.

Especially troubling are the hazards that these large fires pose
to human health, safety, and property, especially along the bound-
aries of forests where population has grown rapidly in recent years.

Our next exhibit shows the recent population growth in this so-
called wildland urban interface. Areas shown in blue are counties
where the population grew at a faster rate than average. You’ll no-
tice that these areas are often concentrated around the national
forests, which are shown in green.

In addition, as shown in our next two exhibits, the cost to both
prepare for and to fight these increasing numbers of catastrophic
wildfires are also increasing rapidly, largely because of the higher
costs in interface areas. As these exhibits show, the average cost
for fighting fire grew from $134 million in 1986 to $335 million in
1994, or by about 150 percent. Ninety-five percent of these costs
were incurred in the interior West. Moreover, the costs associated
with preparedness increased from $189 million in 1992 to $326 mil-
lion in 1997.

It should be clear, Madam Chairman, that there is a very serious
forest health problem in the forests of the interior West. The Forest
Service has taken several steps to address the situation. Recently,
it initiated a forest health monitoring program. It has also re-
focused its fire management program to increase the number of
acres on which it undertakes fuels reduction activities and has re-
structured its budget to better ensure that funds are available to
carry out this important work.

The Congress has supported the agency in this task by increas-
ing funds for fuels reduction and authorizing a multi-year inter-
agency program to better assess problems and solutions. However,
it appears to us that the Forest Service does not yet have a cohe-
sive strategy for overcoming the barriers to improving forest health
by reducing accumulated fuels, partly because of a lack of data and
partly because its current efforts are largely devoted to maintain-
ing conditions on forests currently at low risk of fire.

In addition, methods for reducing fuels can adversely affect agen-
cy achievement of its other stewardship objectives, such as pro-
tecting watersheds and wildlife. Controlled fires can be used, but
there i1s concern that such fires might get out of control and about
the effects on air quality of the smoke from these fires. Therefore,
mechanical methods, including timber harvesting, will often be nec-
essary to remove accumulated fuels.

But this is also problematic, because the Forest Service’s incen-
tives tend to focus efforts on areas that may not present the great-
est fire hazard. Also, timber sale and other contracting procedures
are not designed for removing vast quantities of materials with lit-
tle or no commercial value.

In conclusion, Madam Chairman, the increasing number of un-
controllable and often catastrophic wildfires and the growing risk
to human health, safety, and property, as well as to resources in
the interior West, present difficult policy decisions for the Forest
Service and the Congress:
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Does the agency request and does the Congress appropriate
the hundreds of millions of dollars annually that may be re-
quired to fund an aggressive fuels reduction program? What
priorities should be established? How can the need to reinforce
fire into these frequent fire forests best be reconciled with air
quality standards and other agency stewardship objectives?
What changes in incentives and statutorily defined contracting
procedures will facilitate the mechanical removal of low-value
materials?

These decisions should be based on sound strategy. That strategy
in turn depends on data being gathered under the Forest Service’s
and the Department of Interior’s joint fire science program to be
conducted over the next decade and subsequently integrated into
individual forest plans and projects.

However, many experts argue that the agency and Congress are
in a race against time, and that the tinder box that is now the inte-
rior West simply cannot wait that long. Taking aggressive, stra-
tegic actions now would likely cost less than just allowing nature
to take its inevitable course.

Madam Chairman, this concludes my prepared statement. I'd be
pleased to answer any questions that you or other members may
have.

['Iihe prepared statement of Mr. Hill may be found at end of hear-
ing.

Mrs. CHENOWETH. Thank you, Mr. Hill. That was very good testi-
mony, and I appreciate it.

At this time the Chair will recognize Mr. Hansen for any ques-
tions he might have.

Mr. HANSEN. Mr. Hill, I think you did a very fine job in explain-
ing the problem that we have here. I really don’t know if you're the
one to ask about solutions. You've done it very well; you've ex-
plained it. I wonder about harvesting of timber. I think Congress
has created so many laws that it becomes very difficult for people
to move.

For example, the Clean Air Act; we could do more controlled
burning, but we worry about that. The Endangered Species Act;
people are of the opinion that if we go in and take out some forests,
we’ll disrupt some species at some place. The Clean Water Act; we
also find that problem. We find that like our country just above
us—Canada, as you know, for a short time they outlawed grazing,
and then they found out that all those grasses were not taken
down by a certain amount of slaughter animals and actually paid
people in Montana and the Dakotas to take their sheep and cattle
up there to keep their grasses down.

As I mentioned earlier, the spruce beetle creates a devastating
thing. Years ago the Forest Service testified that it was $8.40 a
tree—I imagined that’s changed since then—to spray them, but
they would have to do a tree twice a week for 3 or 4 months, which
became impossible. So the Forest supervisor said, well what they
ought to do is go in and harvest that heavily infested area and then
the strong trees on the periphery would make it.

So I, with all those obstructions staring us in the face and the
tools that are used being somewhat hampered, I guess it comes
down to the idea that we just say, “What do you say if we just let
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Mother Nature do it? Let her rip.” And I think that’s what the en-
vironmental communities are basically saying is, just let Mother
Nature do it, and we’ll just take whatever happens. Am I reading
this wrong?

Mr. HiLL. No. I think that you very adequately characterize the
heart of the issue. There’s a very, very serious problem, particu-
larly in the interior West in terms of the conditions of the forests.
I'm not sure allowing Mother Nature to take its course is a good
solution to this problem. The fact is, the forests that are in the in-
terior West are no longer natural forests. They have been shaped,
they have been made into the condition they have been made into
by human activity over the years.

If they were natural, you could say let nature take its course, but
the current condition they are in, if you allow so-called nature to
take its course and to have these fires burn, they will be cata-
strophic fires, and they will have serious and significant adverse
impacts to the forests, to the wildlife, to the human habitat and
housing and residents that live around the forests. It’'s—I guess the
analogy is it’s kind of like we've pushed a boulder down a hillside
and it’s picking up speed toward a village below. Do we say, let
gravity take its course? That’s certainly a choice, but I'm not sure
it’s a good choice right now, not one that’s acceptable in terms of
the consequences that you’d pay.

Mr. HANSEN. You know, Mr. Hill, the longer I listen to these de-
bates, of which I've listened to hundreds of hours of them, it seems
to come down to two schools of thought. One is the let Mother Na-
ture do it thought: let’s just take whatever happens. And the other
one comes down to the management thought. Let’s say man has a
stewardship to take care of the ground, which a lot of people be-
lieve, and I subscribe to that theory. But you get down to it, and
the trouble with the let nature take its course thing is it is detri-
mental to everything.

For example, years ago we had some Forest Service people in
here, and then we had a lot of land grant college professors here.
And one person brought up the statement, and he said, “Look at
the north slope of the Uinta mountains. It’s just a beautiful green
carpet. Leave it alone. Don’t go in and manage it.” The fellow from
Utah State University, who was the expert on it, he said, “How-
ever, we have an infestation of pine beetle, and if we don’t go in
?nd spray or cut those out,” he said, “it will have a devastating ef-
ect.”

The chairman of the committee then asked the question, “What
would be the devastating effect?” He said, “That beautiful green
carpet that you fly over will soon be dead. I have a series of pic-
tures of the Dixie, for example, when it was green, then red, then
grey, then dead because we didn’t do anything.” And he said, “I
will guarantee everybody in this room”—and this place was
packed—*“that that will be a dead forest in a relatively short time.”

He went on to say, “I further guarantee that there will be a fire.”
He said, “There is no way on God’s earth”—direct quote—“that you
can’t prevent a fire, whether it’s a careless cigarette, it’s a light-
ening strike, or by other means—a campfire.” He said, “I will fur-
ther guarantee there will then be a flood.” And he said, “to bring
back that beautiful green carpet that we've elected not to manage—
we
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let Mother Nature do it; we're not going to do it—that it will take
50 to 60 or 70 years, if we’re lucky, to bring it back in that green
carpet that this gentleman, who wanted to let Mother Nature do
it, was subscribing to that theory.

So, this quandary never ends. Which way do we want to do it?
And I think the Committee—and, of course, I can’t speak for other
members, but I think we've come down on the idea that we can
adequately manage the public lands of America, but we have all of
these conflicting things coming at us, like the Endangered Species
Act and the Clean Air Act, and it just, in effect, ties the hands of
our Forest supervisors and our BLM managers to the point they’re
almost throwing up their hands in despair and say, “Well, what do
I do?”

You take Hugh Thompson—been in this business for years and
years. He’s the Forest supervisor of the Dixie, 67 years old, or so,
should retire. They keep asking to keep him on, and he says, “I
wish we would have some scientists around here instead of people
that have the burning in their bosom without any scientific knowl-
edge.”

And then it really disturbs me when the Forest Service kind of
quietly says to our Forest supervisors in the West, “Well, let the
environmental community win a few.” And if I could put them
under oath—I think I someday will do that—and get the exact
quotes and who it came from, because that is the way this adminis-
tration likes to look at it. Excuse the last part, Madam Chairman,
but that part irritates the heck out of me, because I don’t care
what the administration is. We should do what is right for the—
all of us who are in America, and take care of it.

I didn’t mean to throw all of those things up at you, Mr. Hill.
I appreciate your very interesting report, and I think you’ve out-
lined it very well. I just wish I knew the answer to all these things.
T’ll turn to wiser heads than me for that, I'm sure.

Mrs. CHENOWETH. Thank you, Mr. Hansen. The Chair now recog-
nizes Mr. Peterson, the gentleman from Pennsylvania.

Mr. PETERSON. Thank you. I'd like to thank the gentleman, Mr.
Hill, for his precise comments. You talked about 39 million acres,
you talked about low-volume a lot of the wood is—I mean low-value
wood. What is the potential market for that? Can it be used for
pulp, for paper mills? Can it be—is there any potential market for
low-value wood? I'm from the East, where that’s what we do with
it.

Mr. Joy. Yes, Mr. Peterson, there are in fact some uses for some
of it, but there is a large amount of it in the interior West that,
A, is of extremely low value, and B, is very far from markets. There
are a lot of transportation costs that you don’t have in the State
of Pennsylvania that they have to deal with.

There are also other uses for it, aside from pulp, like biomass
burning and things like that, and ethanol. However, that’s at the
edge of the market right now. That’s going up and down, so there’s
nothing reliable for much of this material. I think it’s fair to say,
there’s not any consistent or secure market for any long period of
time that anybody wants to make a long-term investment in.

Mr. PETERSON. But would—now I've watched in the West and
the East, where we have oriented strand board plants now; we



11

have fiber board plants of different kinds, which is a huge growing
market, and that’s basically sawdust and chips depending on which
board they’re making.

Mr. Joy. The best way, Congressman Peterson, I can answer it
is, on September 30 of last year, I believe it was, Secretary of Inte-
rior Babbitt was here speaking on this subject and about a lot of
their concerns about it, and he pointed to a Mescalero Indian res-
ervation that was producing a whole bunch of materials for a bio-
mass ulilization plant in Arizona. That plant in Arizona is closed—
Stone Container. So, it’s an up and down thing, so that’s it’s dif-
ficult to have a long, consistent

Mr. PETERSON. Well, I guess what I was going to get to is if
you’re going to have someone invest in that part of the country to
utilize the low-value wood—and there are ways to do that—you’d
have to guarantee them a continual supply ongoingly, and with the
lawsuits we face and the preservationists who want it to lay there
for the insects, I mean, how do we prepare, how do we get a mar-
ketplace that would make it feasible to remove this low quality,
dying——

Mr. Joy. That was not something that we looked at in this
phase. First of all, these are just preliminary observations without
any conclusions or recommendations. It’s an issue which we raise
as a problem at this point, but we haven’t thoroughly analyzed it
yet.

Mr. PETERSON. Yes, I understand. I know you weren't——

Mr. Joy. I don’t know if it would necessarily——

Mr. PETERSON. But would it make some sense from your——

Mr. HiLL. Mr. Peterson, you know, I believe a lot of this is de-
pendent upon the specific location, the geographical area of where
this timber would be. So it’s hard to give any generalities. Cer-
tainly, I think the Forest Service and the other land management
agencies need to explore doing more of this, and they need to pro-
vide more incentives, if necessary, for commercial companies to
come in and do this type of work. Even if it’s not economically fea-
sible, it might be a good investment in some areas to do something
like this.

Mr. PETERSON. But if you're looking for ways to dispose of it to
prevent fires, it would seem like you would have to develop a mar-
ket, and could that be part of your recommendation, that there be
some effort at the Forest Service level to develop a market for low-
quality wood products and where they would guarantee a certain
supply out of a region so that—you know, these are huge invest-
ments. These plants——

Mr. HiLL. Right.

Mr. PETERSON [continuing]. Even the small ones are $100 mil-
lion, so you're talking about a large investment, but they do con-
sume a lot of low quality wood product that has no value otherwise.

Mr. HiLL. That’s something the Forest Service should be consid-
ering as it develops whatever strategies it’s developing to deal with
the problem, certainly.

Mr. PETERSON. You certainly can’t cut it and haul it for any
great distance. I mean, it just isn’t feasible, the cost of hauling, I'm
sure, in that area. OK, I was——
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Mr. HiLL. You know, the analogy here would almost be like when
this country started to first recycle materials. It wasn’t always eco-
nomically feasible, and we basically developed market over the
years so that now we do have a much better recycling program
than we did 10 or 15 years ago. Maybe a similar effort would be
warranted here. Maybe it’s not economically feasible right now, but
something that we need to explore just in terms of helping the situ-
ation and resolving the problem in the future.

Mr. PETERSON. Thank you.

Mrs. CHENOWETH. Thank you, Mr. Peterson. Mr. Hill, I do want
to say that for the record, the two associates that you brought with
you

Mr. HiLL. Yes.

Mrs. CHENOWETH [continuing]. that helped with the posters, I
wonder if before you leave you could give their full names to the
court reporter before you leave.

Mr. HiLL. OK.

Mrs. CHENOWETH. And the spelling and so forth, because I don’t
think she caught it.

Mr. HiLL. Sure.

Mrs. CHENOWETH. You mentioned in your testimony, and of
course you showed us on the poster, that there were some areas
that were absolutely red catastrophic, some others that were not so
bad—other forest areas in the inland West—that were depicted in
orange. In your studies, have you found out why the Forest Service
has not just gotten in to the red areas and gotten something done?
Have they—I mean, that’s a sizable chunk there. Why aren’t——

Mr. Joy. Madam Chairman, I think

Mrs. CHENOWETH. Why aren’t they prioritizing their work and fo-
cusing on those catastrophic areas?

Mr. HiLL. That’s a good question, and I may say that the Forest
Service has been basically ramping up their program recently. A lot
of their effort has been directed to the southeast area of the coun-
try, which doesn’t have a problem, largely because that’s where
their attention has been for many years now. Their planning in the
next few years

Mrs. CHENOWETH. Let me ask you before you proceed, and I don’t
mean to interrupt you——

Mr. HiLL. Sure.

Mrs. CHENOWETH [continuing]. But isn’t the Southeast mostly
private forest though? I mean, there aren’t huge blocks of national
forest in the Southeast.

Mr. Joy. Madam Chairman, that’s correct. The majority of the
Forest Service’s holdings are, in fact, in the dry interior West here
compared to there. However, this discussion was held about 60 or
70 years ago in probably a room like this over the issue of the
Southeast, and the Southeast began a program many years ago
that has maintained those forests, which are also short interval fire
ones, but has maintained them in much safer fuel conditions. If the
Forest Service discontinues that program, they will be faced with
a similar problem.

The Forest Service is just now approaching this issue here, and
in terms of going to the worst spots, central to what one of the big
difficulties is, this is not prepared by the Forest Service. This is
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prepared by an outside analysis firm, an analytic, professional
group. The Forest Service has a series of different maps in the for-
ests we visited. Some of them have done this kind of analysis, oth-
ers have not. So not all of them can say right now where their
problems are or code their forests yet.

The Forest Service has a program, this Joint Fire Science Pro-
gram, whose initial studies the results—some of the results in con-
junction with this, will be out this December. It is our under-
standing they’re going to have some sort of a fuel loading mapping
at that time, but they don’t have it yet.

Mrs. CHENOWETH. Thank you, Mr. Joy. Mr. Hill.

Mr. HiLL. Yes. What I was going to say is I think the Forest
Service realizes the severity of the problem now. Hopefully, it’s not
too little, too late. And they have—they are proposing to increase
the amount of acres that they will be reducing the fuels—the accu-
mulated fuels—from about a half-a-million a year up to 3 million
acres a year by the year 2000, and then they plan to sustain that
level of removal over the next 15 to 20 years. Most of that increase
will occur in the interior West. That’s where they are going to be
focusing the greatest amount of increase in the removal of those ac-
cumulated fuels.

Mrs. CHENOWETH. Well, Mr. Hill, even given the figures you just
now gave me, your testimony reflects the fact that there may still
be 10 million acres left at high risk. How did you come up with
those figures, and is that true?

Mr. HiLL. Well, based on our rough estimates—and I do say
rough estimates because there is not a lot of precise data on this—
but based on the estimates that are available from the Forest Serv-
ice and from other experts we've talked to, the estimate is that
there are 39 million acres that need the accumulated fuel needs to
be removed and dealt with. Most of that’s in the interior West. If
you look at their numbers, if they’re going to increase 3 million
acres removal by the year 2000, 1 million of which will continue
to be outside that interior West area, so with 2 million being de-
voted to the interior West over a 15 to 16-year period, you can see
that’s about 10 million acres short of dealing with the entire situa-
tion.

And may I say, the problem is even more complex because, quite
frankly, they don’t really have a good feel right now for where
those high risk areas are and where the removals need to be done,
and they're trying to get that data, but it’s going to take them a
while to get it. And certainly as they’re continuing to study that
and to get the data, the problem actually gets worse because more
accumulated fuel is piling up all the time.

Mrs. CHENOWETH. And this will cost about $12 billion?

Mr. HiLL. Based on our estimate, we’re talking an investment of
$12 billion to remove this fuel.

Mrs. CHENOWETH. What was our budget?

[Confers with staff.]

Mr. HILL. And that’s based on an average cost of removal of $320
an acre times, basically, the 39 million acres.

Mrs. CHENOWETH. I see.

Mr. Joy. Madam Chairman, if I could just expand to one thing,
a point on that, and that is that it may be that the Forest Service
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doesn’t have to do all the 39 million or whatever the acreage might
be, if they can develop some strategic method for prioritizing it so
that they can still protect the towns, et cetera.

The difficulty is, though, until you do have such a strategy,
there’s really no grounds for just ruling out and ignoring one acre
or another. But it is possible they could do less than all of it, but
they’ll have to be strategic about it, and that’s the plan that’s not
there quite yet.

Mrs. CHENOWETH. And thank you, Mr. Joy, and I really don’t—
I'm not real optimistic when we have a roadless moratorium in
place, where it’s very difficult to get to the areas that need to be
taken care of.

I see my time is up, and, as you know, I have a lot more ques-
tions to ask you, and I want to thank you very, very much for your
very valuable testimony.

And Mr. Hill, T understand that through the winter you’ll be con-
tinuing to work on this, on my question of about 2 years ago, how
we prioritize the forests with regards to which is the worst and
which is the best in listing how our forest conditions are in terms
of forest health today. So I understand that you’ll be giving us a
final report late winter. Is that correct?

Mr. HiLL. That’s correct. We're hoping to get it done by late win-
ter, and we’re hoping that the work we’re going to be doing now
is really going to be focusing more on what are the solutions. I
mean, we've got a good feel, I think, for what the problem is now
and the complexity of it. Now we need to flush out a little bit more
just what are some feasible solutions for dealing with this.

Mrs. CHENOWETH. Well, I want to thank you very much for your
valuable testimony. We will be presenting more questions to you in
writing, and as you know, the record remains open for a certain pe-
riod of time, and we’ll look forward to receiving those answers. I
also want to thank you very much for the visuals that you had. Let
me commend you on that video, too. That was gripping.

So, with that I will dismiss this panel——

Mr. HiLL. Thank you, Madam Chairman.

Mrs. CHENOWETH [continuing]. And we’ll recognize the second
panel. Our second panel consists of Mr. Neil Sampson. He’s presi-
dent of the Sampson Group, Inc. in Alexandria, Virginia; Mr. Gor-
don Ross of Coos County in Coos Bay. He’s County Commissioner
in Coquille, Oregon, and Earl Marcellus, Chelan county commis-
sioner of Wenatchee, Washington. And I also would like to recog-
nize Congressman Doc Hastings, who will be joining our panel.
Congressman Hastings, we’ll go out of order and ask you to intro-
duce Commissioner Marcellus.

Mr. HASTINGS. Well, Madam Chairman, thank you very much for
giving me this opportunity. I wanted to take some time and come
over and introduce to you one of my constituents, Commissioner
Earl Marcellus, from Chelan County in Wenatchee. Earl rep-
resents—he is a commissioner in a county that I think in excess
of 75 percent of the land is owned by the Federal Government, and
a big part of that, obviously, is the Forest Service, so that alone,
I think, should qualify him as far as his remarks are concerned as
knowing the subject.
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Prior to his getting into public service, he was a forester by
trade, and so he has an understanding from the standpoint of
working in the forest and with the forest lands as having some
knowledge on this. So, I just wanted to take some time here today,
and thank you for allowing me to introduce my colleague, Earl
Marcellus. He represents the area in Chelan County. And by the
way, we divide our counties into districts, and his district is the
most heavily forested of the districts in Chelan County, and I think
he represents his constituents very, very well, and I'm pleased to
be here to introduce you to him.

Mr. MARCELLUS. Thank you, if I may, Madam Chair, on that
warm welcome here in Washington, DC. I appreciate it. I'm hon-
ored to have you introduce me, Doctor—Doc.

Mrs. CHENOWETH. Thank you, Congressman, and panel, with
that, I'd like to recognize Commissioner Marcellus for his testi-
mony.

Well, wait a minute. Before we do that, we need to administer
the oath, and I wonder if you might stand and raise your hand to
the square.

[Witnesses sworn.]

Mrs. CHENOWETH. Mr. Marcellus.

STATEMENT OF EARL MARCELLUS, CHELAN COUNTY
COMMISSIONER, WENATCHEE, WASHINGTON

Mr. MARCELLUS. Thank you. I am Chelan County Commissioner,
Earl Marcellus, and on behalf of our three-member board, I want
to thank you for this opportunity to discuss our forest health prob-
lems and suggest solutions.

First, a few facts about Chelan County. The eastern border fol-
lows the Columbia River where the arid environment creates
rangeland conditions. The western border extends to the crest of
the Cascade Mountain range, where forest type ranges from Doug-
las fir to late successional hemlock/cedar species.

Our population is approximately 63,000, and the ownership of
our land base is only—less than 12 percent is privately owned, and
more than 88 percent controlled by government entities, primarily
the U.S. Forest Service.

With due respect to the Congressmen who will hear and read my
testimony, I would like to make a tongue-in-cheek, but pointed
statement. It appears that the perception of many from the Poto-
mac is that the U.S. Forest Service and BLM are doing an excellent
scientifically based job of managing our national forests in the
Western States. That perception, however, is just as incorrect as
the perception of those in the western States who believe that
Washington, DC is the workfree drug place of America.

The fact of the matter is, a crisis was brewing in the early 1990’s
because the health of our forests was in decline, and no active le-
gitimate effort by the U.S. Forest Service was being made to har-
vest the timber that was dead and dying from insects, disease, and
drought. Then, in late July 1994, that brewing crisis blew up into
an absolute disaster when a lightning storm moved through our
county.

Seventy million dollars later, the fires were suppressed, but only
after the loss of 200,000 acres of valuable watershed, wildlife habi-
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tat, and approximately 1 billion board feet of timber. To date, reha-
bilitation costs have surpassed $20 million, yet less than 10 percent
of the burned timber was ever salvaged on Federal lands, resulting
in the needless loss of revenue and resource utilization.

These losses do not take into account the tremendous personal
and financial hardships experienced by the citizens and businesses
throughout our county because of highway closures, and the smoke-
filled air keeping the tourists from visiting, as well as the loss of
homes and other properties by our citizens.

The tragic fact is the following two avoidable contributors led to
much of these devastating losses. One, the U.S. Forest Service obvi-
ously had a let-it-burn policy, at least for the first 3 days during
which time the initial manageable fires turned into dangerous
project fires with no budget constraints. Two, the U.S. Forest Serv-
ice has abandoned the proven scientifically based traditional forest
management practices that in the past have controlled forest
health problems through early treatment of insects, diseases, and
overstocking.

When the Forest Service supervisors and district managers are
challenged about their management practices, they avoid dis-
cussing the merits of the issue and simply state they are following
the laws established by Congress. I appeal to you to review the cur-
rent laws and policies which are having a devastating effect on the
health of our forests, as well as our communities, and then estab-
lish laws and allow only regulatory policy that is based on sound,
verifiable, peer-reviewed scientific data. Congress must weigh light-
ly and guardedly the environmental rhetoric and computer mod-
eling, which too often simply reflects the bias of a bureaucrat at
the keyboard.

Specifically, Congress should consider at a minimum the fol-
lowing points. One, grant the U.S. Forest Service the authority to
begin prompt removal of dead or dying trees of all species and all
sizes, not just the small trees. Two, require the Forest Service and
BLM to designate forest health emergency in high-risk areas and
apply necessary remedial management activities. Three, provide for
expedited processes for complying with environmental activities,
laws, and regulations. Four, limit judicial review and prohibit frivo-
lous appeals, and, five, require pro-active management activities
aimed at enhancing forest health to be included in the planning
process of the U.S. Forest Service.

In closing, I would say I am aware that those in Congress who
agree with my assessment of the Forest Health problems and their
solutions will meet with opposition from fellow Congressmen and
the current administration. However, the signers of the Declaration
of Independence faced much greater opposition when they mutually
pledged to each other their lives, their fortunes, and their sacred
honor. I sincerely believe we must look backward if we are going
to move forward in salvaging not only our forests, but our beloved
republic.

Thank you very much.

[The prepared statement of Mr. Marcellus may be found at end
of hearing.]

Mrs. CHENOWETH. Thank you very much, Commissioner. That
was outstanding.
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And I'm very pleased now to recognize Commissioner Gordon
Ross, from Coos County in Oregon. I think Coos County, and Coos
Bay, especially, vies for one of the most beautiful places in the
world. With that, Commissioner Ross.

STATEMENT OF GORDON ROSS, COOS COUNTY
COMMISSIONER, COQUILLE, OREGON

Mr. Ross. Thank you, Chairman Chenoweth, members of the
panel. And thank you for those kind words about Coos County; we
like to say a lot of nice things about it.

The area that I want to be speaking to you about today is the
area that Mr. Hill did not speak about, and that is the Douglas fir
region. It was the white area up in the Pacific Northwest that
wasn’t included in his talk, but it was formed by catastrophic
events, catastrophic fire.

Douglas fir trees will not grow in the open; they’re not shade tol-
erant. And so every acre of the Pacific Northwest has a cata-
strophic fire history, and because the people who formed the
FEMAT report—didn’t know as much about that history as others,
we shaped a Northwest forest plan that will re-enact those histor-
ical events if we don’t do something to change it.

Fortunately, I bring to you an answer for our problem, and I've
put it into your packet, and I would like to submit it into the
record now, along with my written testimony, the “Disturbance-
Based Ecosystem Approach to Maintaining and Restoring Fresh-
water Habitats of Salmon.” This has been developed with Oregon
State University, the U.S. Forest Service, Gordon Reeves from the
Forest Service being the lead scientist on this, and I've, along with
that, made a pictorial for you of pictures of these disturbances,
both the fires, and the results of those fires in history, and the
floods and landslides which play a part in the rejuvenating of our
streams.

Coos County has done more timber harvesting than any county
in Oregon, perpetually since 1855 when the first two mills were es-
tablished on Coos Bay. San Francisco was the market, and Coos
Bay Douglas fir built San Francisco and rebuilt it after the fire and
earthquake of 1906.

Today, we continue to harvest more timber than any other coun-
ty in Oregon, and at the same time we have more Coho salmon in
our streams in Coos County than any county in Oregon. As a mat-
ter of fact, we have more Coho salmon in our streams in Coos
County than all the other 35 counties put together.

Now this was kind of an anomaly to me until the development
of this research on disturbance-based ecosystems, because this ex-
plains why the landslides and why the storm events following the
fire or following the logging, if you may, will rejuvenate these
streams with spawning gravel and large woody debris. And I would
really like for you to look through the pictorial here because it
gives you an opportunity to see what history has done.

On part one you’ll see a fire map of just Coos County, but the
entire Douglas fir region has a fire history. The next page is a for-
ester’s explanation of that. And then you’ll see, on page 3, a forest
where a fire has not touched it for 350 years, its very few Douglas
fir trees standing; it will eventually be a shade-tolerant species.
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If you turn the page, on the next two pages you'll see pictures—
two pages—will be pictures of the countryside of 1868 that burned
300,000 acres. These are the kinds of fires that formed the Douglas
fir region. On an unnumbered page, after page 5, a picture of two
stands of Douglas fir timber. The stand in the background grew
after the fire of 1868. It was planted by God. The foreground was
planted by man, and there isn’t a penny’s worth of difference be-
tween either one of them, and environmentalists can get just as
lost in either one, and we’d have to send the cops out to find them.

[Laughter.]

Page 6 shows the growth in 1930, the cruise of marketable tim-
ber in Coos County. You'll notice that almost 92 percent was Doug-
las fir, 2 percent Port Orford cedar, 2.9 spruce, 2.1 hemlock, and
so forth. This shows that initially, at the time of settlement, these
timbered areas were predominately Douglas fir.

Now we go into part 2, and on page 7 you’ll notice a slide of a
whole mountainside coming down. Page 7-A are excerpts out of the
newspapers back in February of 1890, which is the last time we
had slides that where everything that could slide did slide.

Then later we had—in 1995 this piece of information was pub-
lished and has been out for peer review, and I'm speaking again
of the research material. And in 1996 God gave us a divine dem-
onstration back there—17 inches of rain—and so pages 10, 11, and
12 show salmon spawning in gravel held in check by debris slides
of that time—these pictures on December 10, just 3 weeks after-
wards. And gravel that had never been there in my lifetime—it had
been bedrock since the days of the logging splash dams—and so we
understand the rejuvenation then, the process of this.

What this gives us is an opportunity now, with the new informa-
tion under and within the confines of the Northwest Forest Plan,
to start doing active management again in these riparian areas of
the intermittent streams, and, again, add to the ability of the For-
est Service and the Bureau of Land Management to get the red ink
out of their budget and also do something for streams and for for-
est management that is positive.

I'm sorry that I've run out of time, Madame Chair.

[The prepared statement of Mr. Ross may be found at end of
hearing.]

Mrs. CHENOWETH. Well, it was very, very interesting testimony,
and thank you very much for these very interesting reports. I will
study them in-depth.

With that, the Chair is pleased to recognize Mr. Neil Sampson.

STATEMENT OF NEIL SAMPSON, PRESIDENT, THE SAMPSON
GROUP, INC., ALEXANDRIA, VIRGINIA

Mr. SAMPSON. Thank you, Madam Chairman. I come before the
Committee today with mixed feelings. In 1992 I testified as follows:
“It’s time to get beyond business as usual on many of the forests
in the Inland West because the risks of major environmental eco-
nomic and social disaster are growing, and the actions taken so far
are not even beginning to keep up with the worsening situation.”

You know, that statement stands today. I don’t know whether to
feel decent because we had it right then or to feel bad because we
haven’t done a whole lot with that information. The study that was
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reviewed today by GAO doesn’t add a lot to what we knew in 1992.
It puts detail on; I hope it adds credibility. And I hope it gets some
action, because since the day I gave that statement we’ve burned
about 12 million acres in the inland West, and spent about $2 bil-
lion. On the Boise National Forest where I was doing most of the
work to research this situation, we’ve burned about 300,000 acres,
about 25 percent of the Ponderosa pine forest. We’ve burned it at
heats that suggest that those soils are damaged to the extent that
the chances of that forest coming back are fairly slim in a lot of
places. So it doesn’t give us any great pleasure to come here 6
years later and say we’re still not getting at it.

On another aspect, in line with the questions that were being
asked earlier by Mr. Peterson, I gave copies of “Forest Health in
the United States” to the Committee members. And I wanted to
call your attention to the fact that we wrote that booklet about for-
est health in general across the United States.

We identified six factors that we think are changing the under-
lying structural dynamics and ecological processes in America’s for-
ests. They include this dramatically altered fire regime in many
places that we've talked about, landscape-level structural sim-
plification, often brought about by efforts to preserve existing forest
conditions; forest fragmentation, which is often brought about by
the fact that there’s more of us dividing up the area among our-
selves; introduction of exotic species that crowd out natives;
changes in atmospheric, water, and soil chemistry that affect the
growth and competition of forest species, and unusually high ani-
mal populations, which while they be native, like deer or elk, are
really changing the biological dynamics in these systems.

Now I don’t have time to discuss those today, and it’s not the pri-
mary point of the hearing, but I wanted to leave you with a couple
of points. First of all, these changes are affecting forests in all
parts of America today, and the long-term effects are not known.
What we know is that the forests of tomorrow are going to reflect
the effect of these pressures, whether they’re good or bad.

The other thing is the changes are not happening in isolation.
The gentleman from Pennsylvania asked the question about the
forests in his area. They are seeing fragmentation, chemical alter-
ation, exotics, and animal irruptings, all happening at the same
time. They’re not happening one at a time; they’re all happening
together. Some of the most unnatural forests in America are grow-
ing in the State of Pennsylvania today, and that’s not cause for
comfort.

The other thing is that, as far as we can tell, most of these
changes, and the ecological effects, are probably unprecedented. We
don’t have any sense that this kind of thing has happened before.
The forests of today are not a replica of history, and the ones of
tomorrow are not going to follow that pattern either.

There’s a policy message in here that I'd like to leave with the
Congress. First of all, ignorance about this isn’t comforting. We
don’t know a lot about how this is happening, and the only way
we’re going to learn is a vastly increased level of forest ecological
research, both public and private, to understand the current dy-
namics and the potential changes that are affecting these forests.
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And the second message is the one you discussed earlier: it is my
position that increased management, not just watching and wait-
ing, offers the best opportunity to help these forests cope with
these kinds of stresses. We caused the stresses. With 270 million
Americans, we continue to cause them today, and it’s irresponsible
to sit back and watch what happens accidentally from those kinds
of things, in my judgment.

I'd like to turn now to those fire-dependent forests of the Inland
West that we’ve talked about so many times. We can return those
to fire-tolerant conditions, but it’s not easy and in many places it’s
not cheap. I'm going to talk today, as most people do, about the
Ponderosa pine forests. We’re going to skip over 45 million acres
of Pinyon-Juniper forests, Mr. Hansen, which is one of the biggest
problems in your State and others in the Southwest, because the
lack of markets there are almost absolute in terms of that par-
ticular product.

But in the Ponderosa pine forests, people have been dem-
onstrating that there are effective ecological restoration approaches
that are positive and that can be done. The problem is, these are
not traditional timber harvests and they shouldn’t be confused with
them. They’re very different. As a result of doing it differently a lot
of valuable trees are left in the woods because you're trying to re-
store the structures that the forests need, and a lot of not very val-
uable stuff is taken out. And as a result, the economics of this oper-
ation are often really limited.

But Congress can address some of those problems. Let me give
you some ideas. The reason these projections are not economic is
the three reasons that I've identified. The first is the material has
very little market value. It’s either too small or crooked or defective
to be used in today’s industry. Much of it should be viewed as a
challenge of safe disposal—how to get it out of there at the least
possible cost. One of the ways to do that is to encourage and sup-
port the establishment of biomass-based energy production. We've
talked about that before, and there’s plenty of record to support the
idea.

The second reason the costs are high is because getting small
material out of the woods is expensive. It’s a lot more expensive
than getting big material out of the woods, and there’s not much
Congress can do about that. It’s always going to be costlier to han-
dle small material, but obviously if we want the Forest Service to
deal with it, we can change our attitude about below-cost oper-
ations because that’s what’s going to have to happen.

But the third thing is that the costs are driven needlessly high
by policies that have been designed for big timber—big log timber
harvests. These policies were designed to harvest the timber in Mr.
Ross’s district, and they are well-fitted to there. But the Forest
Service needs to change its policies and practices, to get away from
cruising and stumpage sales and log-scaling and other administra-
tive practices designed for big log? They need to go to more use of
outside contractors, use weight measurements instead of scaling,
adopt end-results performance measures, and carry out multi-year
planning to assure people of a long enough supply of material that
they can actually invest in treatment facilities.
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I see the time is up. I'm going to close by saying that we need
to also evaluate the costs of not treating these places. It was testi-
fied that treatment cost could be $350 average. I think that’s aw-
fully high. We’re seeing treatment in prescribed fire in the range
of $10 to $12 an acre, and treatment by mechanical thinning that’s
ranging from $165 an acre profit to $165 an acre loss, depending
on the different situations involved.

But even if we lost $250 an acre, the costs of the wildfires that
were seeing now run in the $1,500 to $2,000 range, and in places
like Buffalo Creek, Colorado, which I've discussed in my written
testimony, they’re going to be digging mud out of those water res-
ervoirs for we don’t know how many years. It’s costing them some-
where between half-a-million to $1 million a year. That’s the rate
the water users of Denver are paying for that fire. So, let’s talk
about the costs of not doing something, as well as the costs of doing
things when we think about the economics of this.

I thank you for your time and would be happy to answer any
questions.

[The prepared statement of Mr. Sampson may be found at end
of hearing.]

Mrs. CHENOWETH. Thank you very much, Mr. Sampson, for your
valuable testimony.

The Chair recognizes Mr. Hansen for his questioning.

Mr. HANSEN. Madam Chairman, I really don’t have any ques-
tions for this group. I think it was very interesting to listen to, and
I was glancing through their statements as we went through here.
Frankly, I'd say I agree with many of these things; I just don’t
know how you implement them. The four points that the one gen-
tleman brought up were excellent. How to do these things is always
the problem. It’s how to get it done, you know, and that becomes
some very heavy legislative roadblocks.

I would like to come back for the last testimony. I have to be on
the floor in 6 minutes, so I'll try and get right back, but thank you
for the time, and I thank the gentlemen for their testimony.

Mrs. CHENOWETH. Thank you, Mr. Hansen. The Chair recognizes
the gentleman from Washington, Mr. Hastings.

Mr. HASTINGS. I just have two questions I want to followup with
to Earl Marcellus. You made five points as to what your sugges-
tions would be. I want to specifically talk about points three and
four. Point three, “provide for expedited process for complying with
environmental activities, laws, and regulations,” and four, “limit ju-
dicial review and prohibit frivolous appeals.”

I made the assumption that you came to both of these conclu-
sions and suggestions both from being in the private sector and
probably, more recently, in the public sector as commissioner. If
I'm right on that, let me know, but give me an idea in either case
of how you arrived at that and maybe some real-life examples that
lead you to these conclusions.

Mr. MARCELLUS. Well, let me just use, maybe, an analogous ex-
ample. We've got hundreds of miles of hiking trails in our county
into the beautiful Cascade Mountains, and last year the Forest
Service was totally unable to open these trails in the wilderness
area portions with hand equipment. They spent tens of thousands
of dollars doing an environmental assessment as to whether they
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should allow chainsaws to go in and open these trails, and in the
private sector and in the good old days with the Forest Service, we
would have moved in and just gotten the job done.

There’s just simply too many regulatory hoops for the Forest
Service to jump through to get the job done. And like I said in my
testimony, they tend to give “We the people” the answer, “Well, it’s
Congress’ fault. We're just simply following the laws established by
Congress and by the regulatory agencies that you have oversight.”

Mr. HASTINGS. Let me just followup then. After the burn in 1994,
only about 10 percent—or maybe it was a little big higher—of that
was salvageable, or was salvaged, I should say. What do you—I
mean, are the reasons for that which you describe here by exam-
ples in three and four?

Mr. MARCELLUS. Well, let me use that question to state a quote.
It goes as follows: “He has erected a multitude of new offices and
sent hither swarms of officers to harass our people and eat out
their substance.” Does that not sound like the regulatory bureauc-
racy that we have today? That quote comes directly out of the Dec-
laration of Independence, and it just seems that we have come full
circle in allowing what I like to refer to as a fourth branch of gov-
ernment to evolve in this country—the regulatory agencies—and
the Forest Service’s hands are bound.

And I have to be very frank and honest with you today. It ap-
pears to me and many others that many of those who have the
green agenda have gone to work for the Forest Service, and a lot
of the good timber people and the people who really know how to
fight fires have become so frustrated that they have voluntarily re-
tired or taken early retirement. It’s really most unfortunate.

Mr. HASTINGS. Well, the last thing I would say is, to briefly cor-
roborate what you're saying, I had a town hall meeting up—not in
your county, but in Okanogan County right above that, and I heard
essentially the same thing from retired members of the Forest
Service that led to the same conclusions that you came to. I think
that that—I think, Madam Chairman, that is happening.

Thank you very much for allowing me to sit here.

Mrs. CHENOWETH. Thank you, Mr. Hastings. Mr. Ross, did I un-
derstand you to say in your testimony—I either read it or I heard
you say—that your county manages some forest lands?

Mr. Ross. Yes, our county manages 15,000 acres of forest land,
and we do it and we return a profit to the taxpayer. In fact, 93 per-
cent of our timber sale value is returned to the taxpayer in the
form of county services. We operate our forest on 7 percent. Only
the Federal Government can be given timberland and lose money
managing it.

Mrs. CHENOWETH. Can you explain again what the opportunities
are to apply the new research that you were talking about? First,
I'd like for you to tell us in more detail how landslides can really
help the fisheries, and then I'd like you to address how this new
research, in light of the Northwest Forest Plan and the President’s
record of decision, how this applies.

Mr. Ross. Thank you, Madam Chair. This research has de-
scribed—or, it has been research looking at the evolution of our
streams, and the streams that within the last four or five decades
have had major catastrophic events, major landslides, have ade-
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quate spawning gravel and large, woody debris to hold that gravel
in place. The ones where it’s been hundreds of years are the ones
that maybe look the most pleasant to the eye, but are actually the
most barren of fish and fish habitat.

Now the opportunity lies within the Northwest Forest Plan’s
intermittent stream buffers, those buffers that Jerry Franklin said
the lizard people put in, that got doubled in size when they got to
Washington and then enacted into almost stone when the record of
decision was handed down by Judge Dwyer.

However, even in the record of decision, it shows that those were
interim buffers until the watershed analysis could be done. Those
are the buffers that when we got right out on the landscape, we
found they overlapped. It just took away from the matrix areas
where the active forestry was to be practiced and buffered it from
anything happening.

So the opportunity now, since the watershed analysis has been
done, is to apply this new technology—or, rather, this new research
and the technology that this will lead to—to harvesting and doing
active management in those buffered areas as we can enter into
them and then, finally, over the whole landscape as the new
decadeal plan is developed. I think it’s a great opportunity to apply
science, a science that has been peer-reviewed, and I will be pre-
senting this at 11 o’clock on Thursday to Mike Dombeck.

Mrs. CHENOWETH. Gosh, that’s very interesting. I'd like to ask
Mr. Sampson, What impact is the current Forest Service emphasis
on prescribed fire likely to have, in your opinion?

Mr. SAMPSON. Well, they're certainly ramping-up their efforts in
prescribed fire, and they’re doing it over a lot broader area and a
lot more cheaply. The problem that I think you're going to see was
touched on briefly by the GAO. Because the target is acres, the in-
centives are to go get what you can get, rather than what’s really
the highest priority.

And because the tool is prescribed fire, some of the highest pri-
ority areas are really dangerous to get. Theyre too close to habi-
tation, there are too many houses around—it’s just too difficult.
They’re in highly populated areas, and the smoke problem is very
real and very much of a restriction.

So the problem with going at the large situation that exists with
prescribed fire as the main approach is that it tends to lead you
away from the highest priority and most dangerous and difficult
areas.

Mrs. CHENOWETH. How important are the current restrictions on
smoke and air pollution?

Mr. SamMPsON. Well, they have not stopped very much yet, it
doesn’t appear.

Mrs. CHENOWETH. No.

Mr. SAMPSON. We can’t find a lot of evidence yet that they have
limited the use of prescribed fire. When you find what limits pre-
scribed fire in the West today, you’ll find a lack of staff trained in
the techniques. You’'ll find a limited number of days in a year when
you can safely burn anything, between when it’s too dry to be safe
and too wet to do it at all, and you’ll find these large areas in-
volved.
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Smoke is important. There are very real health hazards caused
by smoke, and in those populated areas it’s going to get worse and
worse. But, so far pollution regulations haven’t stopped very much
because most of the burning has been back away from that popu-
lated area.

Mrs. CHENOWETH. Mr. Sampson, your four points that you con-
cluded your testimony are very, very good, but the fact is, is it not
true that actually getting in and mechanically cleaning up the un-
derstory and the fuel load and thinning out actually can still have
a value in the marketplace, whereby prescribed burning, really,
simply costs the taxpayers money? What is your opinion on that?

Mr. SAMPSON. Well, I don’t think you should put them at oppo-
site poles like that. I think each are appropriate in their own place.
The problem with the products that need to be taken out is very
local. In Cascade, Idaho, there’s a new mill that takes material
down to a 4-inch top, positions it with computers, and economically
produces lumber out of 4-inch material. That changes the definition
of a saw log dramatically from what we've seen in many other
areas. But what can happen in that mill in Cascade can’t happen
anywhere else in that region because they’re the only ones that
have invested in that.

I was in Colorado yesterday doing a project where there’s no in-
dustry left at all, so nothing is a saw log. It doesn’t matter what
its size or quality. There’s no such thing as commercial timber op-
portunity of any kind when there’s no industry left to take it out
of the woods and do something with it.

So, this is very localized in nature. In a lot of these communities,
people are making really fine use of this small stuff. We've got
trees out there 5 inches in diameter that are 125 years old. They’'ve
been suppressed; they're sitting there at 5 and 6 inches. They are
some of the highest quality wood for beams and other products that
is available. We've just got to get them into that kind of use.

So, there’s a lot of opportunity. It’s almost all non-traditional.
We've got to deal with it by weight instead of scaling, because if
you try to scale one of these forests that’s full of 4-inch, 5-inch and
6-inch stems, with 1,200 of them to the acre, you just go crazy with
your costs. There are ways to do it, but we’ve got to get away from
the traditional timber harvest mentality and go to a forest restora-
tion mentality, administratively. That was the point I was trying
to get at.

Mrs. CHENOWETH. Well, let me take another run at this.

Mr. SampsoN. OK.

Mrs. CHENOWETH. Prescribed fire—does that add anything to the
timber fund?

Mr. SAMPSON. It really does. You've got forests out there, Madam
Chairman, that were maintained historically by fire and that need
fire once in a while. That prescribed fire might be slash burning
after a mechanical treatment. It might be prescribed fire before or
after treatment; that’s not the case. You don’t have anything else
in your tool kit that recycles nutrients and that provides the kind
of ecological impact that fire does, and so putting fire back in that
landscape safely is a really important part of this that shouldn’t
just be done as an either/or—we’re either going to do this or that.
We need to do a lot of all of that.
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Mrs. CHENOWETH. Now with prescribed burning, is what you're
telling the Committee that in the long run, given that there will
be some sort of mechanical harvesting of some sort down the pike
in the long run, then that later on adds to the timber fund?

Mr. SAMPSON. It’s both now and later. There’s a huge bulge of
material out there now

Mrs. CHENOWETH. Right.

Mr. SAMPSON [continuing]. from 50 to 75 years, and a lot of that
has to come out before prescribed fire can be re-introduced. But in
the long run, a management regime that does not totally exclude
fire is probably going to create healthier and more productive for-
ests, than one that tries to totally exclude it.

Mrs. CHENOWETH. Let me take my third run at this. Within a
period of 10 years’ prescribed fire, would that add to the treasury
in the timber fund?

Mr. SaAMPSON. No.

Mrs. CHENOWETH. OK.

Mr. SAMPSON. Not in the short term. It won’t in the short term,
and in the short term the bulge of material that’s on much of that
land, as we've said earlier, precludes using prescribed fire in many
areas.

Mrs. CHENOWETH. But with a change in policy within 10 years—
if, you know, given that the marketplace has changed and given
the fact that some mills are going down to the 4-inch diameter,
given the fact that even in Idaho, and I'm sure many of the agricul-
tural States, they’re not now talking about timbers made out of
straw. Given the fact that the market will respond to the demand
that’s out there, if we went in with mechanical means we could
then begin to buildup the timber fund—not with straw, but with
the small stuff, as well as the larger diameter timber. So that was
my original question.

Mr. SAMPSON. Well, I honestly have to tell you that for the Con-
gress to think that it’s going to build a timber fund with a lot of
these projects—I'm not as optimistic about that as I believe your
position is. What I think you’re doing is reducing the damage ac-
counts greatly and, hopefully, bringing the timber fund into it neu-
trally. I think you could make enough money to pay for the treat-
ment. I don’t think we’re going to get rich——

Mrs. CHENOWETH. OK; so this answer that you've just given me
is based on your second premise, that to go in and restore the land
will be expensive, and we're going to have to re-order our thinking
with regards to below-cost timber sales.

Mr. SAMPSON. But in the long run, that’s the pathway back to
healthy forests in that region.

Mrs. CHENOWETH. I think so. Very good. Thank you, Mr. Samp-
son. Mr. Marcellus?

Mr. MARCELLUS. Yes, Madam Chairman, if I may add to the an-
swer of Mr. Sampson in light of your question of prescribed burn-
ing, I think he made it fairly clear that prescribed burning can be
after harvesting operations to burn the slash, which was a histor-
ical management tool of the Forest Service and private industry.
And T think what you were asking, if prescribed burning was done
without harvest, would that give a return to the coffers? And in the
short term, no; it’s costly to go out there and do that sort of thing.
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But if it’s done successfully—and I'm not a proponent of pre-
scribed burning when there is the opportunity to get out there and
do it mechanically or cost-effectively by manpower and do the
thinning of the overstocked stands. I wish I'd have brought a little
pine section that I cutoff of a tree that I thinned out on my own
home just outside of my house, years ago, and it was a Ponderosa
pine tree which isn’t known to respond that well to release.

And that’s what we’re talking about, is getting in there and deal-
ing with the overstocked stands to give more room for growth, more
ability to get moisture and nutrients. And it will bring a return be-
cause your trees that are left behind are more insect-resistant and
fire-resistant, and they will grow faster and will get more growth
per acre in 20 years or more return. So we do have some—but I
think in our county and throughout the West, there are stands that
are in great need of traditional management practices that have
been cast away that will generate returns today.

Mrs. CHENOWETH. Very interesting. I have two bills out there
that we’re hoping, somehow, will be successful, and they've ad-
dressed what Mr. Sampson and all three of you, actually, have
talked about—the Hazardous Fuels Reduction Act, which cleans up
the area between the urban wildland interface, and the video that
we saw GAO show, my bill would directly address that.

We saw catastrophic fires in Florida this year affecting people’s
homes. We lost homes—thank goodness we didn’t lose any lives,
but the year before that we lost a large number of homes and some
lives in California because we have not addressed that urban-rural
interface, and we must do so.

And then the NEPA parody bill, which will target certain forests
that are in dire shape, and hopefully will be able to give the Forest
Service a tool to get in and start working on those areas, which,
by the way, every single one of them is a red area that was shown
on Mr. Hill’s poster boards.

So with that, I've learned a lot from you, and I want to thank
all three of you for being here. Two of you have come a long way.
And it’s always a privilege to be able to hear Mr. Sampson, and 1
appreciate this book, the “Forest Health in the United States” by
R. Neil Sampson and Lester DeCoster. I've read it once and am
going to look forward to reading it again. Thank you very much.

And with that, this panel is excused.

Mrs. CHENOWETH. The Chair now recognizes Janice McDougle as
the next panelist. Ms. McDougle has faced this Committee many,
many times, and she is the Associate Deputy Chief for State and
Private Forestry, Forest Service, U.S. Department of Agriculture in
Washington, DC, and she is accompanied by Mr. Harry Croft, Act-
ing Director, Fire and Aviation Management of Forest Service,
USDA in Washington, DC.

So, Ms. McDougle, I wonder if you could take one of the center
seats, maybe over on the other—that’s good. Good, and now I won-
der if you could both stand and raise your hand to the square.

[Witnesses sworn.]

Ms. McDougle, please proceed.
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STATEMENT OF JANICE McDOUGLE, ASSOCIATE DEPUTY
CHIEF FOR STATE AND PRIVATE FORESTRY, FOREST SERV-
ICE, U.S. DEPARTMENT OF AGRICULTURE, WASHINGTON, DC;
ACCOMPANIED BY HARRY CROFT, ACTING DIRECTOR, FIRE
AND AVIATION MANAGEMENT, FOREST SERVICE, U.S. DE-
PARTMENT OF AGRICULTURE, WASHINGTON, DC

Ms. McDOUGLE. Good afternoon, Madam Chairman, members of
the Subcommittee. I appreciate the opportunity to join you to dis-
cuss forest health and to hear the GAO’s preliminary observations
concerning forest health and fuels. The Forest Service is looking
forward to working with GAO to identify ways to continually im-
prove forest health conditions.

We estimate that approximately 39 million acres of National For-
est System lands, primarily in the inland West and the Atlantic
coastal States are at high risk from damaging, high-intensity
wildland fire. Many of these stands are dense and over-crowded,
with high mortality rates due to bark beetle or other insect out-
breaks. It is important that the public understand that fire is part
of a natural ecological cycle, and over a long enough period, all for-
ests will eventually burn.

The exclusion of wildland fire for the last 100 years has had a
profound influence on the composition and structure of natural fuel
conditions and the function of those ecosystems where frequent and
low-intensity fires historically occurred. These conditions are con-
tributing to the growing severity of the fire situation throughout
the country. Unless we address these changed conditions, the fire
severity situation will continue to grow, threatening the health of
watersheds and larger ecosystems.

In addition to changes in natural hazardous fuels, demographic
changes of people moving from urban areas to rural areas have re-
sulted in an increasingly complex mix of people, infrastructure, and
forests, which is known as the wildland urban interface.

Throughout the United States, it is more and more common to
see homes and other types of structures being built in wildland en-
vironments. Because of their location, these structures are ex-
tremely vulnerable to fire, should a wildland fire occur in the sur-
rounding area. The trend is resulting in a volatile situation that
must be addressed.

This is as much a forest health concern as a fuels concern. We
are addressing this problem at the most fundamental level. We
have embarked on an aggressive program to use fire in a more nat-
ural ecological role to reduce fuels hazards and to help protect for-
est ecosystems from the ravages of high-intensity fires and
epidemics by insect attacks.

Other tools we are using to improve ecosystem conditions include
timber sales, thinning, and other fuel reduction methods, including
mechanical treatments. However, we will not treat, nor is it prac-
tical to treat, all of the affected acreage.

Therefore, we are prioritizing areas to be treated first, to address
those areas of greatest risk and potential for damage, such as
wildland urban interface areas, critical watersheds, and sensitive
wildlife habitats. This strategy will focus available funds and capa-
bilities where they will have the most effect. We are creating a
management environment that encourages the treatment of those
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priority areas through budget allocation and direction to local man-
agers.

To help understand the nature of the issues, we are currently im-
plementing the Joint Fire Science Plan as provided in the Con-
ference Committee report for the 1998 Interior Appropriations Act.
The four principal purposes of the plan are to complete a national
program for fuels inventory and mapping, evaluation of fuels treat-
ment, scheduling of treatments, monitoring and evaluation.
Projects have already been identified and grants and contracts
issued to help us better manage the hazardous fuel reductions pro-
gram.

Clearly, the challenges we face in improving forest health and re-
ducing fire risk are great. By restoring fire to its natural role in
ecosystems, we can improve the health of our Nation’s forests,
while at the same time reducing their susceptibility to catastrophic
fire.

Thank you, Madam Chairman. I have summarized my remarks,
and we will enter into the full record our testimony. I'm prepared
to answer any questions that you may have at this time.

[The prepared statement of Ms. McDougle may be found at end
of hearing.]

Mrs. CHENOWETH. Thank you, Ms. McDougle. The GAO, in their
testimony, indicated that the agency lacks a strategic plan that will
deal with these critical acres that he indicated on his poster board.
You indicated that you will focus first on certain critical watershed
areas, urban-rural wildlands interface, and certain wildlife habitat
areas, especially for critical wildlife habitat.

Does that comport with what Mr. Hill said, in terms of the fact
that there are 10 million acres left with absolutely no plan whatso-
ever or no long or short range plan to do anything with those
acres?

Ms. McDoUGLE. Well, I thought the remarks were interesting in
that it was suggested that we have a national plan for addressing
these issues, and I'm not sure that we believe that that is indeed
required. Our efforts in this regard are not just the Forest Serv-
ice’s; they are all the land management agencies who have collec-
tively decided what the priorities are.

Our activities in terms of reducing fuels—it’s not done out of the
Washington office. It’s not done nationally; it’s done by the units,
and as they aggregate, we can tell how much that they feel they
are capable of getting done in any given year, and it’s an estimate.
Sometimes they do more, like this year. I think we exceeded our
targets during this Fiscal Year, and so these are estimates that are
field-driven. And in terms of how they’re going to go about doing
it, these are also their calls, based on—on the ground conditions.

Mrs. CHENOWETH. Well, given that we’re talking about 39 million
acres that are in a very, very, very serious catastrophic condition—
39 million acres. You'll agree to that, right?

Ms. McDoOUGLE. That’s the best estimate we have, and we are
validating those numbers right now.

Mrs. CHENOWETH. OK. That’s about one-third of the entire base
of our national forests. How did it happen that the agency let one-
third of its entire resource get into this kind of condition?
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Ms. McDoUGLE. Like I said, it’s taken over 100 years for this to
happen, and it’'s going to take some time to do it. And as Mr.
Sampson said earlier in his testimony, it isn’t any one thing. It
isn’t totally within the agency’s control, and, frankly, it hasn’t been
a priority in Congress. The priority has been focused on the timber
program, and this hasn’t been one of those issues that has been a
priority on the Hill.

We did—just to get the fuels program some attention—request
and receive for the 1998 appropriation a specific budget identify for
fuels because we weren’t able to get—we weren’t able to build a
program. We received support from the Congress in 1998, and as
best I can tell, we will in 1999. We spent $50 million in 1998, and
we requested in the President’s budget $65 million. This is an
evolving effort of the Forest Service to focus attention on the fuels
issue.

Mrs. CHENOWETH. Now the President asked for $65 million spe-
cifically for what?

Ms. McDOUGLE. Fuels.

Mrs. CHENOWETH. Fuels. In what way?

Ms. McDouGLE. Well, for fuels management, and in terms of
strictly devoted to reducing the fuels. You know, the methods are
not—there are a whole array of tools to be used, but they all go
toward reducing the fuels.

Mrs. CHENOWETH. I think I probably share with you the fact that
we can’t go back and can’t keep asking ourselves, “Why?” We have
a difference in opinion as to why 39 million acres are in a situation
that is considered code red. But I want you to know, Ms. McDougle,
Congress is concerned, and there is a lot of expression of concern
on the Hill.

I get the stuffing kicked out of me, and other western Members
get the stuffing kicked out of them, because we’re not seeing a re-
turn to the timber account. And the environmental organizations
and their publications are replete with the fact that we can’t man-
age sufficiently to do anything but have low-cost timber sales.

So, yes, you need to know at your level and at every level that
Congress is very concerned and very concerned that we’re able to
return money back to our timber account. Nobody is more uncom-
fortable with the fact that we are having below-cost timber sales
while we’re seeing a deterioration in the forest system itself than
I am.

So, what can you provide the Committee in terms of maps and
tables indicating the current fuel loads on national forests, by State
and by watershed, and the levels of risk of catastrophic fire that
they face in relation to some explained scales of risk and hazards
to resources and to people? I'd like for you to be able to do that.

And, furthermore, I wanted to ask you—you mentioned the fact
that you're still involved in mapping. Isn’t a lot of the mapping
being done by aircraft or by satellite, in terms of the intensity of
fuels in the forest?

Ms. McDouGLE. We're doing GIS modeling. Regarding when will
the maps be available, I think I mentioned to you at a previous
hearing that we will have our Fire: Forests at Risk map available
this fall. I learned Friday that we should have it early November.
We have a map, and our people are currently validating a map—
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a new map that shows the wildland urban interface areas that are
of great concern, and we’re updating our insect and disease map.

So I think that in the next month or two, we will have a pretty
darned good picture of all of these issues to make some assump-
tions from, especially in terms of focusing priorities on work.

Mrs. CHENOWETH. When you prepare projects to improve forest
conditions, such as timber sales, thinnings, mechanical field treat-
ments, and/or prescribed burning, what types of environmental
analyses are required?

Mr. CroFT. Madam Chairman?

Mrs. CHENOWETH. Yes.

Mr. CrOFT. I think that would be based on the complexity of the
project at hand. I don’t know first-hand knowledge of perhaps what
you are referring to. At one time—I have been in the field for
years. I've done timber sales, I've done thinnings, and I've fought
fire. I just want you to understand that. When I first started out,
I could do an EA for a 20 million board feet timber sale. Today you
require an EIS. It clearly has changed in terms of what’s required.

On fuels projects, it’s all depending on where you are and what
the probable impacts are. In the southeast, you could do a categoric
exclusion for a 1,000-acre prescribed fire. If you’re in the North-
west, it may be only 20 acres, so it depends on the nature of the
project and the probable impacts of that project.

Mrs. CHENOWETH. Interesting. Well, Ms. McDougle or Mr. Croft,
I've seen a proposal establishing an arbitrary acreage limit for
thinnings and other activities that require an EIS, based on which
eco-region the project is located in, so if it’s located in the southeast
it might have another arbitrary requirement than in the North-
west. It appears that the proposal would greatly increase the num-
ber of EIS’s required for such vegetation management proposals,
and given the catastrophic conditions that we have out there, I'm
very concerned about that. Would one of you address that?

Mr. CrROFT. I think you might be referring to the draft regula-
tions?

Mrs. CHENOWETH. Yes, the draft regulations.

Mr. CROFT. I've only just seen those, and I just have seen them
and have not had that chance to look at them. I know at first
glance we did have some concerns, and we are talking with the
land management planning people right now about those concerns,
I think for the same reasons.

Mrs. CHENOWETH. Thank you. I would very much appreciate
your staying in close touch with my staff on this. I'm very con-
cerned about it, given the catastrophic situations that we have. I
do think the National Forest Management Act does allow for the
supervisor to be able to use his own experience and discretion in
making those decisions, and I don’t want to take that away from
him. So, I would appreciate your focus on this.

As you know, I have a lot more questions, but my time has ex-
pired, and I will excuse you right now, but I will be submitting
more questions for you to answer. And this record will remain open
for 5—or for 10 working days, should you wish to supplement your
testimony with anything. And I would appreciate your answering
our questions within 30 days—30 calendar days.

[The information referred to may be found at end of hearing.]
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Mrs. CHENOWETH. So with that, again, I want to thank the pan-
els for being here and for your valuable testimony, and with that,
this hearing is adjourned.

[Whereupon, at 3:45 p.m., the Subcommittee adjourned subject to
the call of the Chair.]

[Additional material submitted for the record follows.]
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STATEMENT OF EARL L. MARCELLUS, CHELAN COUNTY COURTHOUSE, WENATCHEE,
WASHINGTON

Dear Committee members:

I am Chelan County Commissioner Earl Marcellus and on behalf of our three
member board I want to thank you for this opportunity to discuss our forest health
problems and suggest solutions.

First a few facts about Chelan County:

* The eastern border follows the Columbia River where the arid environment
creates rangeland conditions.
¢ The western border extends to the crest of the Cascade Mountain range where
the forest type ranges from Douglas fir to late successional hemlock/cedar spe-
cies.
* Population—63,000
* Percent “ownership”

—Iless than 12 percent privately owned

—388+ percent controlled by government (primarily the U.S. Forest Service).
¢ Obviously Chelan County is a rural, timber dependent county.

With due respect to the Congressmen who will hear and/or read my testimony I
would like to make a tongue in cheek but pointed statement. It appears that the
perception of many from the Potomac is that the U.S. Forest Service and Bureau
of Land Management (B.L.M.) are doing an excellent, scientifically based job of
managing our national forests in the Western states. That perception, however, is
just as incorrect as the perception of those in the western states who believe Wash-
ington, DC is the “workfree drug place of America.”

The fact of the matter is, a crisis was brewing in the early 1990’s because the
health of our forests were in decline and no active, legitimate effort was being made
by the U.S. Forest Service to harvest the timber that was dead and dying from in-
sects, disease, and drought. Then, in late July 1994 that brewing crisis blew up into
an absolute disaster when a lightning storm moved through our county.

Seventy (70) million dollars later the fires were suppressed but only after the loss
of 200 thousand acres of valuable watershed and wildlife habitat and approximately
1 billion board feet of timber. To date, rehabilitation costs have surpassed 20 million
dollars yet less than 10 percent of the burned timber was ever salvaged on Federal
lands resulting in the needless loss of revenue and resource utilization. These losses
do not take into account the tremendous personal and financial hardships experi-
enced by the citizens and businesses throughout our county because of highway clo-
sures and the smoke filled air keeping tourists from visiting as well as the loss of
homes and other properties by our citizens.

The tragic fact is the following two avoidable contributors led to much of these
devastating losses:

1. The U.S. Forest Service obviously had a “let burn policy,” at least for the
first 3 days during which time the initial manageable fires turned into dan-
gerous project size fires (no budget constraints).

2. The U.S. Forest Service has abandoned the proven, scientifically based, tra-
ditional forest management practices that in the past have controlled forest
health problems through early treatment of insects, diseases and overstocking.

When the Forest Service supervisors and district rangers are challenged about
their management practices they avoid discussing the merits of the issues and sim-
ply state they are following the laws established by Congress. I appeal to you to
review the current laws and policies which are having a devastating effect on the
health of our forests as well as our communities. And then establish laws and allow
only regulatory policy that is based on sound, verifiable, peer-reviewed science. Con-
gress must weigh lightly and guardedly the environmental rhetoric and computer
modeling which too often simply reflects the bias of the bureaucrat at the keyboard.

Specifically, Congress should consider at a minimum the following points:

1. Grant the U.S. Forest Service the authority to begin the prompt removal
of dead or dying trees of all species and sizes (not just the small trees).
2. Require the Forest Service and B.L.M. to designate forest health emergency
and high-risk areas and apply necessary remedial management activities.
3. Provide for expedited processes for complying with environmental activi-
ties, laws and regulations.
4. Limit judicial review and prohibit frivolous appeals.
5. Require proactive management activities aimed at enhancing forest health
be included in the planning process of the U.S. Forest Service.
I am aware that those in Congress who agree with my assessment of forest health
problems and their solutions will meet with opposition from fellow Congressmen and
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the current administration. However, the signers of the Declaration of Independence
faced much greater opposition when they mutually pledged to each other their lives,
their fortunes, and their sacred honor. I sincerely believe we must look backwards
if we are going to move forward in salvaging not only our forests but our beloved
Republic.

STATEMENT OF GORDON R0OSS, COMMISSIONER FOR C00S COUNTY, OREGON

Thank you for the opportunity to speak to you on the issue of forest health in
the Northwest. I am especially thankful to have the opportunity to extol the virtues
of the Douglas Fir Region where we have some of the most productive forest land
and anadromous streams in the world and particularly Coos County, where we have
consistently, since 1855, harvested more timber than any county in Oregon and at
the same time have more Coho salmon than all other counties combined. This to
me was an anomaly until the work on “Disturbance Based Ecosystems” was pub-
lished in the fall of 1995 and then God gave us a divine demonstration on November
18, 1996 and we all saw first hand the part that slides play in rejuvenating our
streams with spawning gravel and large woody debris. I wish to share with you two
things today. #1, the science and #2 the opportunity it presents.

(1) Both the Douglas Fir forests of the region and the anadromous streams are eco-
systems based in disturbances, mainly fire and flood.

Gifford Pinchot, after three years on the Olympic Peninsula stated “I have not
seen a Douglas Fir seedling growing under the canopy or an opening that was not
filled with them.” Fire was the principle stand replacement event in nature. While
its frequency varied, recent research by Bob Zybach indicates a frequency greater
than formerly believed. The fact that an early cruise of marketable timber in Coos
County shows 92 percent to be Douglas Fir and only 8 percent shade tolerant spe-
cies backs up this research. I must comment, the meager amount of regeneration
harvest embodied in the N.W.F.P. will result in a much different mosaic than ex-
isted in pre-settlement times.

The flood events that followed the fires will still occur but with passive manage-
ment they will be less dynamic in their restoration of our streams. In short, active
management is needed to replicate the disturbances that shaped the Douglas Fir
region. With active management, disturbances can be located, timed and controlled
to maximize the beneficial impacts on our streams, while minimizing any adverse
effects. A happy by-product of this approach is utilization of our timber resources
in a way that supports our local communities.

(2) What are the opportunities this newly articulated science provides under the
N.W.F.P. and R.0.D?

(A) In the short term the opportunities lie in the management on the matrix
lands within the buffers of the intermittent streams. The current buffers were
intended by the N.W.F.P. to be temporary until watershed analyses were com-
pleted. Many of the watershed analyses are now complete. The opportunities
exist within these buffers for regeneration harvest that would leave large debris
that could eventually enhance a fish-bearing stream. The opportunity to leave
standing timber that could reach those streams or leave down wood on a har-
vest unit for that purpose could far better reproduce natural events than pas-
sive no touch management. In many cases the large woody debris could be
placed in or near streams to speed up natural processes. This approach could
be gradually implemented now, without disrupting the N.W.F.P., indeed con-
sistent with the N.W.F.P. expectation that managers would gradually move
back into the buffers once watershed review was complete. The BLM resource
management plan periodic reviews scheduled for the next two years provide the
perfect opportunity to move in this direction.

(B) The long-range opportunity is to apply this science in the next decadal
plan across the entire Federal landscape. The timetable is right to begin this
historic and scientific approach and extend these principles into the first
decadal plan of the 21st century. A new decadal plan is due in 2004. I urge the
Federal managers to begin the process now, so we have orderly plan develop-
ment rather than the slap-dash, hurry-up process that gave us the N-W.F.P.

This information can and must be a turning point in the way Congress and the
American consumer view commodity production in the forests of the Northwest. The
political decisions that have been made about logging have hinged around the de-
bate over environmental protection vs. commodity production. We have tried to bal-
ance, as it were, these issues on a giant set of steelyards, placing on the right side
the commodity benefits, jobs, revenues and resources while on the left side clean air,
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clean water, fish and wildlife resources. We have seen the balance go heavier to the
right as the threat of job losses in our rural communities in the Northwest material-
ized, as revenues dropped for essential services and as the cost of housing rose
across America and our balance of trade was adversely impacted by imports.

One by one through science and best management practices, we have also seen
the shifting of the other issue from one side to the other. Most wildlife that the av-
erage person knows or cares about are benefited by the openings and temporary
meadows brought about by a regulated harvest. Last year it was established before
this Committee that our air: that the amount of oxygen released into the atmos-
phere, the amount of carbon fixed in wood fiber by the forest is enhanced by the
harvest of mature timber and manufacture of durable goods and the re-growing of
new timber stands.

I submit to you, ladies and gentlemen, until this new science on disturbance based
ecosystems has been presented the only issue left on the other side of the fulcrum
is the health of our streams and our trout and salmon runs and this is no small
issue. This issue also embodies the issues of jobs, revenues and resources. But
today, I submit to you that the health of not only our forests but also our streams
and their runs of salmon and trout and the jobs and food supply connected with
those runs will, over the long run, be benefited by commodity production after care-
ful watershed analysis are completed. Today I submit this report into the Congres-
sional record and subsequently into the Library of Congress for the benefit of those
decision makers that hold in their hand the destiny of the Northwest, the health
of its forests and streams and to a large degree, the availability of affordable hous-
ing in America.

I wish you to note this report was published in 1995, it has been published in
scientific journals and has been out for scientific peer review for three years. It is
not premature to use this information as a basis for decision making.
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DISTURBANCE-BASED HABITAT RECOVERY PLAN

throughout the PNW have been extensively altered
by human activities such as agriculture, urbaniza-
tion, and timber harvest (Bisson et al. 1992). Fea-
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DISTURBANCE-BASED HABITAT RECOVERY PLAN

relatively steady” (May 19%4). Metapopulations
persist in dynamic environments through a suite of
adaptations. Response to change varies with the
level of biological organization (Karr and Freemark
1985; Whuemdhcke::waS) Physiological, mor-
hological, and behavi ions occur st the
individual level. Life huhory patterns  (Steamns
1977), reproductive rates, and modes of d:spersal

w

sity and cffect of disturbance vary with channci size
and location within the hed (Benda 1994),

An Oregon Example

The natural disturbance regime in the central
Orcgon Coast Range includes infrequent stand-
resetting wildfires and frequent intense winter rain.

{Vrijenhoek 1985} are adap at the pop storms. Wikifires reduce the soil-binding capacity of
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Pearson et al. 1992). Similar short-term responses
of lotic fishes to disturbances bave been noted in
other areas {e.g, Hanson and Waters 1974; Mat-
thews 1986). Over extended periods, habitar condi-
tions in streams of similar size within a geomorphic
region should be relatively uniform within amd
among watersheds (Vannote et al. 1930).

In contrast to terrestrisi ecology, no theory pre-
cbmthemomcohqutkmndxmorawlomw
mauedby rb and the

:u;muofﬁuhpopuhmmmm
pumtk.Mmhllle:aL(lm),NummetaL
(1992), and Benda- (1994) have proposed that
aquatic ccosystems are dynamic in space and time
at the watershed scale. The type, frequency, inten-
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catastrophic wildfire and hillslope failure differed
among streams. -
The watershed of Harvey Creek was burned by an
intense wikifire in the iate 1800s, and the forest was
principally 50-100-year-old Dougias fir Preudotsuga
menziesii at the time of the study. The channel
ined 2 large vol of sediment in storage
throughout the lower portion of the drainage net-
work and thus was considered to be in an aggrads-
tional state (mean depth of deposits, 1.8 m). Evi-
dence of burned wood in the channel indicated
widespread landsliding fotiowed the fire. Gravel was
the dominant substrate (Figure 2). Larger substrate
particles and large woody debris were buried in the
gravei deposits, Deep poais (mean depth, 0.9 m),
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Bedrock Boulder Cobble  Gravel

Fines

mz—&unwmaummdchmwwmwhﬁMMﬁ
mujor patural disturbance. The time since the lat major natursl disturbance was 90100 years for Harvey Creek,
l&—l&mﬁFﬂn&Msﬂm&-mmhmma Creek {(G. me

duts calected i July 1963 snd 1969).

Mhmdbymm.hmwod,me

ized patches of stored sedimeat (Figure 2). Riffes

. imach, but age-1 stiethéad (sbou 1%)
: uanhwmoa-%(-x“s)wmw

presest (Table 3).

»mm»mm mbytreu
mﬁnmmdaﬁ, that the
stream had not been subjocied b » fire or hillslope

occugred l&-tlwyen‘upm this watersbed. Meas

depeh. o, sodiopca o the. chavmel 18 07 o and.
thetewplmn{nym even distribnse
dnbammmaawumk«m

(Figure 2). Mean pool depth wis 035 xx, Jess thas
half the mean depth of pools in Harvey Creek. Asa
result of sediment transport from the channe] that

Tmlmdmwﬁm
Rnacromous sakmonids i three stresms of the central

Y " Monn percent of ewtimated dotal nussbars
ot | Maas: pinces At ] Agr-i
Sweam disinshonce ol weod/ Wb = S sahe sinven u-‘:-d
Hursey Crsk »-100 79 Hisvey Crank ”»a 19 is
Feonickis Cronk -1 123 Fronkiia Cronk. i s 23
Skuts Cronk >3 as Ske Croak wes " T e
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partiaily excavated buried wood and of recrui

of wood from the surrounding riparian forest,
Franklin Creek had more pieces of large wood than
Hamy&'eehmoughﬁevermsml'.‘mk(h*
ble 2). The combination of these factors prod

Basin A

AWANANIVA

lhemoltmplahahmmmoblewedmthe'

three streams. Coho salmon numerically dominated
thc;wemlcsdmomdamhhge hutmelhead
and cutthroat trout were reiati

vV VvV v

than in Harvey Creek (Table 3). Botkmeul.(lﬂ%)
found that the healithiest stocks of various anadro-
mous salmonids in coastal Oregon and northern
California occwrred where riparian  vegetation
mlmO.Shnoithemumwumhrtom
found along Franklin Creck.
Mﬁeldobummnnnd:nmﬂamnmodd
WbyBen&(lw)mdnmmwme

degraded sediment states. This generates spatial
and variability in both habitat conditions

Beniu

(1994) simulation model indicated that wikdfires of
2 mean size of about 30 km® ovcurred in the contral

;mmﬁ@-‘m i

modelpredlctedtlu;::eunehiuwunm-

area.. Under & hatural fire regime, for example,
streams in the upper drainage experience large sed-
mxdepouu (>lmthx:k)inkequenﬂy(onuev-

wnpnﬂl
(ﬁw!);ndmudﬂwmﬂcnw ’
- assemblage within

&emComRnnmd‘cp-m3Myw:wh

g x
Bendls (1994)

BasinB

Habitat Complexity

Fioure 3.—H; ical hi di

mmwmmmmw

m&emﬂdOmOuanp(bmdunM
1m)mmmm-m

junctions,
Mms-myun. they prob-

ahlymmmmpmu(deplh,<0.2m) Habitat
:Mm .5

(1994).
hm» «clisnnels draini
Mnmhmamw}hmmnm,mdsnu
creeks oscillated.over time between states of sedi-
ment aggradation and degradation (Benda 1994).
For central Oregon Coast Range channels, the av-
mg: period between the state characterized by

Tates are low. Chmnekmd:ecemnlpznofthe
network (drainage area, 30-50 km?) have the high-
est probability of containing thick sediment depas-
its, partly due to relatively high cumulative proba-
bilities of upstream mass wasting. These channels
npuquuofmmmmmﬂnsbmgu

is transported in waves into and then out
ummwmmmmw
drainage areas (>>100 km?), are governed by lateral
mmmnh:dmbyqd«ofﬁ&ngmdemp-
tying. 5 waves from tx ies into

g

deposits of intermediate depth, as exhib-
ited in Franklin Creek, and the sediment-poor state
was estimated to be more than 100 years. The
model also produced an duration of gravel-
ndleondxhouof&)yun(mge,jﬂdﬂﬂyurs)m
small basins, Harvey Creek has apparently been
gravel-rich for 100 years, and may coatinue to be so
for another 100 years, although gravel-rich arcas
will likely move downstream over time. Again, the
duration of a particular condition would be affected
by local circumstances that were not modeled by
Benda (1994). .

Although

mmwnmmmmxmwwm"
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Juveaile salmonid assemblages are likely amoci-
ated with each state predicted by the model. Ben-
da's (1994) simulation indicated that sediment sup-
ply would be limited at any given Jocation in these

ummmwmnmkl:hﬁb}
mmammmw
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24 2,

p of A
wwmmnmrm
h are well ad;

genctically controlled, di
{Quinn 1984), and aids the reestablishment of pop-
ulations in disturbed areas on large (Neave 1958)
and local nlu (Ricker 1989). Strays would be.

ment supply. Two additions! s
Wmmmt.mwaom
in aggraded channels. The intermediate state is
characterized by intermediste sediment depths and
more complex habitat, which should support a ju-
vesile salmonid amemblage containing grester pro-
portions of trout. Heada (1994) has developed long-
term sversge probabilitics for the time & channel
segment would have spent in cach staie. Applied to
a population of channecls (those with similar gradi-
em.&mamm)ﬁxapmhrm&ue
probabilitics can be used 0 estimate the landecape-
scale mosaic of habitat- coaditjons or tiodiversity.
) mmmwhﬁa'ﬁﬁbm
mmud:&idmm(apmlgﬁhn’},
the -frequency distribution developed by Beada
(l”t)mdn:uduﬁzddlﬂw
‘have

~ . in the. central Oregon Coas

i gaead

In summary, the natural distarbance regime of
mmo-mmm-wwm

ﬂhﬂﬁydhmhbﬂw
for developing a range of channed conditions within
ﬂmwmmﬂm
sition of the juvenile ansd:

ductively most suocessful where Jocal populs.
mmumwuwmm
Healey 1994), provided there are suitable spewning
and rearing conditions. Individuals from more than

one population may recolonize depopulsted areas,
mmmmdmlﬂm

tion.

Mdpm]shmwmm
other areas also fucilitate the establishment of new
populations. Some individuals mybemlry
mmnedmmvc;m be - displaced
(Nonhmu 1992).

from high-density populations
mamwmmm
ok ol g g i
mmhﬁt
hstmmylenevolmun’lynimn-
WWWMWM)
foand mt)waaihcob ahml m

ity to abuowd change withowt being dramatically
altered. Resilience of an ccosystem is the degree to
Mﬁemmumdﬂmn
ad of behavior in which p i inter-

mpmmmmam
regime that rescanbies this natueal regiac must be
imcorporated into amy recovery plas for freshwater
habitats of ESUs of asadromons saimonids.

mm-m(mxm)u.a—
turbence exceeds the resilience of the system, the
domsic may shift sad the system will develop new
conditions or statcs that had mot previowsly bees

r.:

QoA
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exhibited. Yount and Niemi (1990), modifying the
dsturbmce definition of Bender ct al. (1984), dis-

to remain within its normal bounds or domain and
to recover the conditions that were present prior to
disturbance. A press disturbance forces an ecosys-
tem to a different domain or set of conditions.
Yountmd Nmm (1991) considered many anthro-

Wallace (1984) hypothesized that stream biota may
notbeablemrecov«ﬁomtbeelemdlnthm-

b these have no ans-
bpmmtheutunldmnbmeereme.mdm-
ganisms may not have evolved the appropriate

breadth of habitat or reproductive requirements.
Mod:ﬁmnmthelypeddmnhmeotmthe
i and itude of natural disturb

mmmwmmm-

resilience of an ecosystem (White and Pickett 1985;
Hobbs and Hucnneke 1992). Alteration or loss of
m:-mam@num
mmmwmdmmn
wnwmwmmm
invasions of exotic 1974; Harrison

nﬂleﬂlMHnmnmdUrhnlM).We:b

Wedonotmntompg!hnmryhuman

préss disturbance; the:

i+ SCHONF OF activity causes s
- hp-tofmthrwndhm
some ecosystems (e.g cAttiwill 1994a, 1994b). How-
ever, we believe human activities that affect anadro-
mous salmonids and their habitats, such as timber
mmmmmdom
ate press di These d can re-
mmthh-dhuuuamynmmmnec-

is minimal in-

m

ESUs of anad Imonids must
date the dynamic nature of the PNW landscape.
Given the dynamic nature of terrestrial ecosystems
(Agee 1991, 1993). the links between terrestrial
and aq Y the ad-
of fish for p in a
dymmncenmonment.mdthehmtedavuhbleev-
idence (based on cenmtral Oregon Coast Range
streams) of non-steady-state behavior of sedimen-
ummdhab:uu,webdmeadymmu:awmuh
is advisable in any y program. In the follow-
ing we the that
shouldbeindudedinthi:apprudl.

¥ TP

A,

1 2

L

Watershed Scale Reserves: Short- and
Long-term Considerations
Anadromous salmonids exhibit typical features of
“patchy populations”; they cxist in a dynamic envi-
‘ronmeut and have good dispersal abilities (Harrison
1991, 1994). Comservation of patchy populations
requires the conservation of numerous patches of
mmble habitat- and “the ‘potential for dispersal

mﬂﬁm (lﬂnhi 1991,‘1994). Size and lpw- /

m;of should depend on the t
istics of the- jes of
(Simberioff -1988). Rieman and - Mclntyre (1995)
used:logistic { ‘i k
fotwidth and
Mmmwmm

approach* could be: helpful: in “identifying: critical
*.features of teseirves. for-anmiromous salmonids. Iri--
mcunentthlnhn;onrenmplmmngfofBUs

to

A1}

~~at the- rest, ftieam, stid watershed scales. Thtis ™

*bemlenbd!.!hemofm:hmld on
the specidifand foca non.ltudlﬁmhto
predict tﬁem ber ‘of p uired toi-
sustain an (hwumetal. 1994) Lande

(l988)cwlddothuﬁnthcnonhem:pmedowl
data were available on essential life history
vanables.ltuunlikelythtpudmuuewldbe

essary for I ds (Hicks et
al. 1991; Bisson et al. lmyﬂmnmnamme
PNW have altered the Y P 1 of
mwhxdlmybeunspomiblefutd:eded:uof
habitat as the direct impact of the activity itself.

A Disturbaace-Based Ecosystem Approach to
Freshwater Habitat Recovery

We belicve that any long-term program for re-
stoting and maintaining freshwater habitats for

tory data are often lacking (Lawton ct al. 1994).
In thé short term, reserves shouid be established
in watersheds with good Inblm cnndmonl Illd
fi lly intact ecosy
forthelemmm;mkmoﬁhnypem
likely to be found in wildernosses and roadless aress
on federal lands. Examples of watersheds that fulfill
this requirement include some of the kcywuet
sheds identified by Reeves and Sedell (1992), the
class [ waters of Moyle and Yoshiyama (1994), and
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Fiours 4.Distribution of tier Ekey watersheds iden-
tified by Thomas et al {1993). PO

the tier 1 key watersheds of Thomas et al (1993)
(Figure 4). Ideaily these reserves should be distrib-

ET AL

Systems should qualify based on the extent of hab-
lmmmu-wﬂwdegeetowmmm(-
ural diversity and ecological are retained
Enmﬁudmwmmdmekq
watersheds identified by Reeves and Sedell (1992),
some tier 1 key watersheds identified by Thomas et
al. (1993), the clasa 11X waters of Moyle and Sato
(lwl)mmedamwnmofMoyleMYo-
e 's (19943 aquatic di
mkmxamptwlmsmplﬂnentedmthue
umwbeno&mmmw
They should add habitst
pcmntfmherdeyadammdmmewm
processes that create and maintain instream habi-
tats.
Itumpermwmmmaudm
thandeanﬁedxuetmwﬂlc:pmemmmnd,
often, t Thus, simply
wmngmdeahdwtofmumhedsum
may 2ot provide habitats of sufficient quantity and
thtyloemnlonptermpemmdﬁSU&

mmmtm

cmumdwmmthun(Wm 1989).0).9-
quently, their populations may have higher probe-
bilities of extirpation in the long tefm thas ex-
pected. Reasons for mu mdude mhuon of

from bubitat, G gmentafion (iaw\m"

" and Wilson 1967; mmmﬁmm
i - and dispecsal

rwndmgmn,smhainmmofmﬁwmda-
oocmpenmdmue,andponm(sm- .
wald-Cox 1983; Wilcax 1990). Hales' (1989) and °
thm&:m(l%)mtedq\mmdynm
hndsummummsymuhommw
persist oaly for relatively short ecological periods
{100-200 years). Reserves should be large enough
to allow operation of the natural disturbance re-
gmaammmpmamolpadmm&f-
fercent biological (Pickett

uxedmthemigeofanESUandshould

fations of it. B of the critical impor-
unuofmmmwnhednmmeshmwmam
ties within them should be minimized or modified

and 1978)
Gotelli (1991) noted that reserve strategies such
nﬂmmdbyﬂam(lwl, 1994) do not

to protect the integrity of hysical and eco-
logical conditions.
1dentification of watersheds that have the best
potential for being restored shouid also be a short-
mmdmmmwgm“m-
of

S PUY

P

ly of This is. 2 major

in dy i like those of the

PNW. Modlﬁmuonof!hesmtegymmedby
Hmuon(l”l lW)mmmmodueadymmc

mentof & y

sheds could serve as the next g
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Present

ms—wm&mma
conditions d by aquatic
currently, Mmammm(ﬂbﬂ

<

fying practices to create a human-influenced distur-
bance regime that mainteins components of the
natural regime.

the legacy of the disturbance. Wildfires left large
amounts of standing and downed wood (Agee
lDQI).whﬂmoﬁmMmadmdnmilbng

in  stom landstides
Ml”‘}mmmdh@-

mmmmmwm 1994)
Thmber harvest, as it is generally practiced,

from H. Regier, Unit
nication).

nid habitats. Specifically, thete is need for a shifting
mosaic of reserves that change location in response
nothelbihtyohpeuﬁcmmﬂed:mprwdem-

‘ANmHL' — . ‘r.-,.'._(,:‘_.

Ummdwﬂd&areamotthemwm
Hition of freal

’ nhnmxhwulblyleguhwdbywddnuy‘ diwmthntdwdoplﬁnnmmohﬁmd'
SHuenncke. 1992);. Under the natural. distuzbance :

dnnnd.Gmnm
mene.,

. ok sedimént wnd wood. ig the

: - we believe that returning the entire landscape to the »
. naturai wildfire regime will not be.possible. There-

‘-_fom,hnmmmnumnhmmbemldedinmm P

gime if babitats are to re-

mwmmmmmw._
i "sbout cace every. 300 years i the ceatral-Oregon’

d and:

of how the ] disturb regime:
maintained habitats fot»lmdmm ‘sabonids
through time and how it has been modified by
human activity, Then it will be necessary to identify
those human activities that can be altered to main-
tain desired ecological processes and leave the log-
acy that sliows recovery and pemsistencr of required
freshwater habitats. In other words, the character of
anthropogenic disruption must be shifted from a
press to a pulse disturbance (Yount and Niemi
1990} (Figure 5). The following is an example bf
bow we believe timber harvest and nssociated activ-
itics, a3 curvently practiced on federal lands in the
central Oregon Coast Range, have affected habitat
and biodiversity of anadromous saimonids and how
these could be adjusted to belp create suitable coo-
ditions in space and time. We believe that timber
ties than agricultural or urban processes for modi-

M"

the of large wood available to streams
(Hicks et al 1991; Reeves et al. 1993; Ralph et al.

the channel (Hicks ot al. 1991). Because large wood

reduces

imhugﬂmmdmmumdl )

MMMWMWM

ﬂ“nf\m'n:cdncmt&eimmel.Oalneqnemly,

mmmwmwmm
are after wildiires.

s

‘rejgimel variatica in the tirging sind location 6f ero- - *

don-nmgﬁwandmmpmhblym-d

degraded .
-bsmymm&mmmoﬁn- :

venile . salmonids. Wildfires occurred on aversge

Coast Range (Benda 1994). In watersheds smailer.
than 30 kin®, postfire development of-the most di-
verse physical and biological stream conditions may
have taken 150 years or more (see earfier discus-
sion). Timber harvest gencrally occurs at intervals
of 60-80 years on public lands and 40-50 years on
peivate timberiands. This may not allow sufficient
tine for the development of conditions necessary to
support the array of fishes found under natural
disturbance regimes.
Ammmmmmu
dominated by wildfire is the
qnmldatn’bnmnofadn. Based ou a fire fre-
quency of once every 300 yean, Benda (1994) esti-
mated that on sverage, 15-25% of the forest in the
central Oregon Cosst Range would have been in
early successional stages bécause of recent wildfires,
In contrast, the area aficcted by timber harvest is

.mmwmmwu :
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much greater. For ple, in the Mapl Dis- latively low-quality habitats across the landscape
trict of the Siuslaw National Forest, which i and elimi the p ial for g the most
the watersheds studied by Benda {1994), approxi- complex habitat states.

mately 35% of the forest is in early i in y, the diffe | tim-

(J. Maniin, Siuslaw National Forest, personal com-
munication}. If private lands were included, the

ber harvest disturbance regime and (hc natural dis-
turbance regime have important mphamns fur

perccnuge would be greater. The pi £

is more homog wnh respect to
seral stage than it was historically. Just as the dis-
tribution of terresirial habitat has been altered by
switching from a wildfire-driven to a harvest-driven
disturbance regime, it is also possible that the dis-
tribution of aquatic habitats is different today than
it was under the natural disturbance reg;me and
thus less capable of i g a di i
salmonid assembiage.

A fourth difference between the natural wildfire-
driven and the current harvest-driven regime is the
size of disturb and the land gen-
erated by the disturbance. Timber on federal lands
has typically been managed by widely dispersed
activities; approximately 174,000 km of roads exist
_ across public lands in“the- range of the northemn
" /spotted owl (Thomas ethi. l993)mnd many millions

of hectares have béen affected by small harvests of
approximately 16 ha. Wildfires,.on the other hand,
often generale a larger but more concentrated dis-
turbance. When vnldﬁres oeamed in the central
meari, 3,000 ha). §lﬂd—l’

1994). Consequend);‘%
is would

Ly

atial pmcm and
d.to

d. to be farge
ing fites (Benda

stream Y and d
Stream habitat, at a point in the channel, is less
complex under the timber harvest regime {Hicks et
al. 1991; Bisson et al. 1992) than under the natural
regime, and the potential for achieving greater com-
plexity is also reduced. This is primarily a result of
the reduced legacy and shorter interval between
disturbance events under the timber harvest reglme
In addition, Jand level habitat h
reduced under the harvest reg;me beause the ds»
rb is more dispersed and wid
The new disturbance regime created by timber
harvest should address the concemns just listed, The
legacy of billslope failures associated with timber
management activities needs to include more large
wood. Benda (1990} identified the attributes of first
and second-order streams that favor (he delivery of

desirable material to/fish-baaring channels, Increas- . ..

mglheextemofnpamnpm(cmmdu\glhese
streams, as proposed by Thomas et al. (1993}, vb-
vigusly increases the potential defivery of wood.
Such a strategy may not. result in wood loadings as
~Jatgeu ooamedemmnﬂy.because Hees away from
thic riparian zone will-have| ghn remqyed. Howsver,
this strategy should i increase ‘wood foadmp bevond
what is wmntly possible aad should allow channels
to'd P more I a3

" likety be d:ﬁcrent undef these tﬁo £ ree
gimes. In naturally birned areas, slom\s occurring

Longet intervals be;ween harvest mlluons could
be of this new disturbance re-

during periods of low root 2!
large volumes of sediiient from ficarly synchronous
hillslope failures and channels would become ag-
graded. Sub livery :would be reduced
whllc source ateas recharged. 'ﬂns. coupled with
fiushing of stored ‘sedi would
bring the channel to an intermediate level of sedi-
ment storage and a correspondmg penod of Iugh-

gime. In smgle basms in the-central Oregon Coast
Range. the desirable interval may be 150200 years,
although this is a first approximation. The exact
interval would depend on the magmmde and areal
extent of the natural disturbance. regime and the
time it takes for favorable habitat conditions to
develop if adequate large wood and sediment are

ilable. It will be different in other regions. Ex-

quality habitat. In unb
timber

delivery rates would remain jow. In

3

time would also provide benefits 0

hagvest are dispersed; thus, we pi
that mass wasting would be more widely di

A

“‘"‘Y 13
g rather than dispersing manage-

and would deliver sediment at clevated rates in
most d heds. St d land-

ment activities ccuid be another clement of the new
regime. This would more closely resem-

slides would be asynchronous, ;eing governed
through time by harvest schedules. Cycies of chan.
nel aggradation and degradation probably wouid

-

not be apparent and sediment delivery, at a lamd-
scape scale, would likely be chronic rather lhm
episodic. These factors would conspire 1o p

ble the patiern generated by natural disturbances
than does the current practice of dispersing activity
in smail areas. For exampie, if a basin has four
subwatersheds, it may be better to concentrate uc-
tivities in one for an extended period (50-7S years}
than to in 25% of each one at any time
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A. Dispersion of Activity

Time 1 Time 2

B. Concentration of Activity

Time3 Time 4
s—&qudm;dmmﬁmm

dispersing and
mh:mﬁdmh(mﬂ:dbwﬁnﬂ
1990).

HABITAT RECOVERY PLAN

s

(Figure 6). Grant {1990) modeied such a scenario to
determine ity cffects on patterns of peak flow and
found that there was little difference between the
two approaches. Pranklin and Forman (1987) be-

mmmmmuhudmm
ning future reserves and reducing risks in reserves,
0 it merits consideration in the development of
babitat recovery efforts. :

All of the elements discussed above must be in-
cluded in the development of 2 new distarbance
mﬂﬁemuwhwam&m’
salmo-
nmaqmmmu
potential for success. Our concept of designing a

(Nows 1993) and other purts of the PNW (e,
‘Thoss et al. 1993). These call for resexves in which
mm-mammm—
mmmmmuuwm
Mmmmhdy
It could alics piide management
sirategies: wheze limited human activity
saﬂowedi_hlmrmmpﬂcﬁt&e‘nﬁvuﬂd

indls

Plwns directed at the freshwater habitat for ESUs
dwm:nmehnﬂnlim
must be focused on ing and ing cco-
mmmmwmmhbmu
an.llsmpolmwmﬁhnupod
habitats “wink out,” cither through anth
or patural disturbances or thwough developoweat
into nkw ecological states, others “wink on.” Des-
ignating the most intact remaining aquatic ecosys-
tems a3 reserves i cxpential for meeting near-term
requirements. In the long term, a static rescrve
system alone is untikely to meet the requirements of
these fish. Management must also be directed at

ing the next generation of reserves. Strate-
gics should be designed and implemented that treat
1and management activities as disturbance events to
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e

be manipulated so as to retain the ecological pro-
cesses necessary to create and maintain freshwater
habitat through lime. Although necessary for

REEVES ET AL

while the senior author was 2 visitor . Waikazg
University. Hamilton, New Zealund. We give spe.
cial thanks to Jennifer Nielsen., who organized this

anadromous is. the approach of
reserves and managing periodic disturbances mav
not be suitable for locally endemic or immobile
bivta. It is imperative to consider the needs of other
in the develop of any habitat recov-
ery program for ESUs of snadramous salmonids.
Many hurdies must be overcome o make our
First, biol s. and
planncrs need to think in longer time frames than
they are generally accustomed to using. They necd
to ledge that Y are in
space and time over these longer pcnods Simply
designating reserves and expecting these to function
as such for extended periods may be unrealistic:
some benefits may accrue in the short term, but in
the long run it is unlikely-that habitats of sufficient
quality and quantity wrll be avanlabie to sustam
ESUs of d
about habitat conditigas must ch 1 a
’smam will not aiways’ trave “suitable habitats for
Imonids, and ail should not
be expected to have abi at the same
time. A conseguence of a.dynamic view is that,
pcr;pgctwes must be {c;mual (Hbllmg 1973). The

3 o ffs

and was very patient with us us we wroge

P

this paper.
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INTRODUCTION

Unlike the ecology of the pine forests in so much of
America, whose matrix was shaped by frequent low
intensity fire, the Douglas Fir region of the Pacific
Northwest was shaped by infrequent, catastrophic
events. These stand-replacing events that killed most
everything on areas sometimes as large as several
hundred thousand acres account for the
predominance of Douglas Fir rather than shade
tolerant species in the region west of the Cascade
Range in Washington, Oregon and Northern
California.

And, contrary to the common belief that the best
anadromous streams are to be found in the
undisturbed Old Growth forests, it is the disturbances
of fire and flood that have given these streams their
spawning gravel and large woody debris, creating the
complexity needed for the fresh water portion of the
salmoniods life cycle.

It will require ACTIVE MANAGEMENT, not “no touch
buffers” to replicate those events that gave us fir trees
and salmon.
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August 30, 1993

lMr. Gordon Ross .

Coos County Board of Commissioners
Courthouses, -
Coquille, Oregon 97423

Dear Cormissioner Ross,

Herewith is.a mep of Coos County on which I have color-coded
the major forest fires of the past - to best of my knowledge
and ability. This subject has been of interest to me during
my entire career in Forestry in Coos County, and I have tried
to build this knowledge over these many years,

I am a professional Forester, with a Bachelor of Seience Degree
in Forest Hanagement from Oregon State University. My career
spanned some 38 years, :37- of. which:were in Coos County, with
the Oregon State Board of Forestry. .. During-the 19 years prier
to my retirement I was the Distwict Forester for the Coos Dist=-
rict, including being the Manager of the Elliott State Forest.
Foreat fire prevention and control is one of the main missions
of that organization. ) ’ :

My reason for writing is that I have a deep concern about the
future viability of .the forest resources of €oos County frem
the atandpoint of ‘fire protection. This stems from.the current
political moves to severely curtail forest harvesting on public
ownerships. - And wy guess ia that almost 300,000 of the 800,000
acres of forestland:'in Coos County are publicly owned. .

My concern is over ‘progressive _’!:‘uol-.-‘buildeup-._Wres}:l_ting rom
decreased harvesting of. .over-mature timber; Fire. professionals
speak of the "fire: triangle,™ which, of course, comsists of air,
heat, and fuel. We cannot,'in a forest potential fire situation,
control the air, or the’heat.(lightning, for exgmple), but we
can "manage" the fuel . loading, largely. through harvest of older,
highly inflsmmable Douglas=fir: timber. . B

All of Western Oregon's ma jor historic.forest fires have occurred
those overmature Douglas-fin timber stands. .And, "in spite of
all modern fire suppression techrniques and mone “epent;, -they may
continue if the fuel :loading ‘is .not menaged:{witness the 1987 )
Silver Fire on the. nearby Siskiyeu National. Forest,. covering seme
100,000 acres of older tinmber :-stands.,) . :

A final point: the Oregen State Dep(t of Fopestry hes: one of the
Nation's most effeetiwe :fire muppression organizations, It is.
based on immediate respense with-heavy equipment and skilled .
persomnel - much of .which :must ‘came from logging cooperators,
Greatly reduced harvesting .also greatly redyees fire control
ability in all of Western oregon = including Geos County, .-

I pray that Coos County's forests will not be dized by
poorly thought-out political actions. '
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B Forty Bcre Sight on the North Fork of the Coquille River
Near Rock Prairie That Has Been Undisturbed by Fire For 350 Years

The Fir trees that remain standing are all approximately 350 years old. Many
have fallen and hard woods have come up to Fill in the space. For a period of 350
years no new fir trees have come up through the under story. I1f no disturbance opens
up this area (e.i. fire or logging) the future of this sight will be a hard wood
forest.

If we could be successful in setting aside all Federal timber land from harvest,
and if we could protect it from fire, we would be producing a forest for the most
part very different from what nature produced.
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. Fire of 1868 at the sight of the Elkhorn Ranch,
now within the Elliot State Forest.

This 300,000 acre blaze that forced settlers from their
homes and destroyed wildlife was typical of the scope of many
of the catastrophic fires of the past referred to in the BIM
fire maps.

Here, as in many other places after catastrophic fire,
reburns as late as 20 to 30 years after the original burn were
extensive because of the large amount of fuel loading left by
the first fire and the punky sap wood breaking off, as pitchy
snags explode, acting as fire brands driven ahead by the wind
of the fire and igniting ahead, hastening the speed of the
fire or sometimes creating its own back fire.

The buildings in this picture were built after the
original fire.
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My forbearers protected their homes against the fire of 1868 which jumped the
Scuth fork of the Ceos River at- this point. This fruit drying facility was built by
my mother's grandfather in 1876, eight years after the fire. When my grandfather
moved over the hill to Stock Slough in 1882 he said there wasn't a tree on the hills
taller than his shoulder. In 1946 he sold merchantable timber measuring as much as
40" on the stump.

In 1874 two reporters from Coos Bay walked to Sumner, & distance of 11 miles, to
review the work on the Coos Bay Wagon Road. They reported not seeing a live tree.
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Two Even Aged Stands of Douglas Fir.

God planted the stand in the background and man planted the stand
in the foreground. That in the rear grew after the fire of 1868; that in
the foreground was planted after a clear-cut in 1982. Both stands are
80% Douglas Fir.

In the immediate foreground, the second growth appears to have
outgrown the old growth.
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Even Aged Stand of Fir Coming Back After Fire of 1368.

Even aged stands of Douglas fir denote and date the time of catastrophic fires.
From place to place some trees survived and if these were of similar age it helps
date the former fire. Local Coos Bay loggers referred to the reprod after the 1868
fire as 3rd growth timber because the forest that was destroyed was of two age
classes referred tc a 1st and 2nd growth, the latter being that which probably
survived the "Skookum Fire®.

BAgain, Douglas fir’ stands are principally the result of fire and the monoculture
produced by them was as typical after fire as after clear cuts. In 1930 a cruise by
the County of all its taxable timber shows the percentages to be of each type

0ld Growth Fir . 46.6%
Second growth Fir 44.7%
Port Orford Cedar 2.6%
Spruce 2.%%
Hemlock 2.1%
Red Cedar .5%
White Fir . .36%

This is nature's biodiversity, or nature's monoculture, (91% fir)
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FLOOD



63

A large landslide of February 1890 on Mariow Creek. Note: it was
preceded by a stand reptacement event. In November 1996 this
stream again experienced new wood and spawning gravel and
continues to be a very productive Coho stream.
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Pioneers and Incidents

Herald Extra
It has been ascertained that the
rapid raise in the river last Friday
and the immense drift that came
down at the time was caused by
land slides coming into the river
from the mountains on both sides
on the South. Fork just below Row-
land prairie and also a stupendous
. land slide near the mouth of Sal-
mon creek which joins the South
Fork near John Wagner's place at
the North Carolina settlement. It
- has been said that a ‘whole side of
& mountain of fir timber slid in,
when it gave way water raised 25
ft. in the valley and left drift in
the top of Wagner’s orchard when
it went down.
RIS \—
Flgods, Slides and Leosses
On East Cogquille
Mr. Mﬂes%pson just in from
Dora tells us of the damages of
flood and slides in his part. A cou-
ple of young men who came over
the road reported 4 land slides in
the canyon of the Coos Bay road.
Another ome occurred at Jas.
Laird’s that carried away a part
. Ofa.shhis 1zmuse—a,ﬂrhmo;lllxdused for a
w. ouse. e slide carrying
boulders weighing as much as 2
tons, but a big rock back of the
house parted it and it circled and
came together below the house
again, leaving the front yard full
of big rock. The slide was over
alf a mile long and shook lamps,
dishes, etc. off the shelves and
tables. The road is wrecked ail
sbout, but the bridges were net
badly injured. The bridge at Min-
ard’s mill lost one approach and 2
bents were carried out of the one at
Gravel Ford,” A large slide was
threatened at Mrs. Hobson’s place
and she had to legve, -
Coquille City Herald, Feb. 14, 1890

Stock Escapes Big Slides .
Steve Reed the Eckley mail car-
rier came down Saturday and re-
ports that he has seen nearly all
the stock raisers in that direction
who say there has been but little
stock lost as yet. Jack Sears has
pulled his excellent herd through
with no more than the usual loss.
d. W. Caldwell has also had good
luck in saving his and in fact all
of the stockmen as far as we can
learn have reason to be glad. This
proves that Coos and Curry coun-
ties are excellent for that branch
or industry. Steve reports that
there are many slides along the
trail that in magnitude eclipse any-
thing that has ever took place in
that line in the couniry. The Bald
hill mear Rowland prairie is
cracked in many places on the sur-
face and at other places whole sides
of mountains have slipped down
thus changing the appearances of
the country considerably. Eckley
had no news from Salmon Mt. and
it is feared that heavy slides have
done much damage in that vicinity.
Qur informant is a very reliable
earrier of U. 8. Mails for which
the people of Eckley should rejoice.
—Cogyille City Herald, Feb. 11, 1880
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Old spruca logs stilt evident In Slietz Bay, a result of the February 1890 storm when everything
that could slide, did.



Arother view of Siletz Bay on the central Oregon Coast. .
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Diebris from Novernber 177 storm, holding in check spawning gravel. - West fork of the Milicoma
River.

Two Coho Salmon‘spawning Devember 10V, 3 weeks sarlier, this area was only bedrock:
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Again, Coho salmon spawning in gravel produced by the November 17™ 1996 storm and held in
check by wood from the debris slides of that 100- year event.
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The source woody debris is a side stream with steep slopes.. Timber left on these steep head
walls {60% or greater) with a probability of reaching a fish-bearing stream has a potential of
producing essential habitat.

Down wood left in these same areas at the time of harvest would possibly produce even a greater
probability.
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—Cougar Creek
- November 1997

TCresk |
_lovember 1997

“Toos Watershed Association
Q. Box 5860
‘harleston, OR 97420
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__Marlow Creek
‘November 1997
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CONCLUSION

In view of the historic and scientific data confirming
the types of disturbances necessary to regenerate
Douglas Fir forests and rejuvenate anadromous
streams, we must move forward within the matrix
lands in the Northwest Forest Plan to implement a
harvest program within the intermittent stream buffers
that will closer simulate nature.

This will not only improve the long-range health of the
forest, but will provide jobs, revenue for local services,
and the resources for affordable housing.

This information must change the way we view
regeneration harvest and land slides in the Douglas
Fir region of the Pacific Northwest.
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Testimony of
R. Neil Sampson

President
The Sampson Group, Inc.
Alexandria, VA 22310

before the

Subcommittee on Forests and Forest Health
House Resources Committee

Oversight Hearing on the
General Accounting Office Study on Forest Health

September 28, 1998
Madame Chairman. Members of the Subcommittee.

1am R. Neil Sampson, President of The Sampson Group, an Alexandria, Virginia consulting
firm that specializes in natural resource issues such as forest health. I am also a Senior Fellow
with American Forests, the Nation’s oldest citizens conservation organization, and an Affiliate
Professor with the Department of Forest Resources at the University of Ideho. My resume is

hed to this testimony, as req d by the Sub ittee.

1 co-authored a small book, “Forest Health in the United States,” that was published in 1998
by American Forests. Copies have been provided to the Subcommittee members today. While
my testimony stems from several studies I have done in cooperation with American Forests, it is
my professional testimony and not an official position of that organization.

IhavebecnawmofthegenemlaypmachmkcnbydnGmerﬂAcwunﬁngOfﬁceiniu
smdyonfomsthea.lth,and}mvepmvidedthemwiﬂlsomcreferencematelin.ls,butlwasnot
made aware of their testimony or findings, so the following material relies on studies that ] have
conducted utilizing the available literature and my own observations.

ThcfomofthelnlandWmhavebeenafocmofmyinmmfonhepnndeadc,whmit
became clear that the drought of the 1980's was causing forest stress of a kind that had not been
experienced during earlier drought periods. It was relatively easy to determine that it was not
the drought that was different; it was the forests, and their ability to tolerate the stress. A
cooperative research program was launched in southwestern Idaho, centered on the Boise
National Forest, that sought to determine what was happening and why. At the same time, I
chaired the National Commission on Wildfire Disasters, which was preparing a report for the
Congress.
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We reported some of our early conclusions to the Congress in 1992, as follows:

There are widespread forest health concems in many regions of the
country today, but there is an emergency in parts of the west, and we
believe it is important to move immediately to address it. Our comments
are directed at the forests lying east of the Cascade and Sierra peaks,
running east to the Great Plains. They encompass several Forest Service
regions, and the specific conditions may vary widely, even though most
are suffering from many of the same general problems.

It is time to get beyond "business as usual" on many of those forests,
because the risks of major environmental, economic, and social disaster
are growing, and the actions being taken so far are not even beginning to
keep up with a worsening situation. itis past the time for studies and
reports. It is time for action.

That testimony, and other supporting observations at that time, contributed to an enormous
political controversy over forest health that continues to this day. What it could not launch,
because of that controversy, was a positive policy and action response. As a result, millions of
acres of Western forests continue to be at high risk of wildfire.

Since June 30, 1992, when the above testimony was delivered, the 11 western states have
experienced somewhere around 12 million acres of wildfire and the federal government has
spent over $2 billion in suppression activities. On the Boise National Forest, where many of our
forest health studies were centered, and where the concem for the future of the forests was very
high, around 300,000 acres of forest have been affected by wildfire since that testimony was
delivered to the Congress. That represents something like 25% of the total ponderosa pine forest
on the Boise, and some of it has been impacted so severely that the likelihood of 2 pine forest
recovering is very slim. I believe events have demonstrated that we were not wrong then, and
that it is not wrong to continue to call attention to the need for better management action today. |

Federal policies on the use of fire, and on the treatment of high-risk forests, have changed in
the past decade, but the sad fact is that millions of dollars have been spent on studies to
essentially reinforce the scientific conclusions that were reached in the early 1990's, while work
to identify high-priority areas and treat them to reduce risks has been slow in starting.

The thinking about forest health has changed considerably in the past decade. Concerned
primarily with insect and disease damage to trees for many years, the topic has been evolving
into a much broader consideration of the condition of the total forest ecosystem. Some people
insist on using the term “forest ecosystem health,” but since most of us consider the term forest
to indicate a complete ecosystem, that often seems unduly redundant.

In the publication provided to you today, Lester DeCoster and I identified six broad trends
that we feel have altered forest ecosystem processes in ways that can have long-term negative
impacts. They are also trends that can be traced directly to human-induced changes, and which
could, with varying degrees of effort, be altered so that forests would be less adversely affected.
In other words, these are things we could change. Not easily, in all cases, since they reflect
some strongly-entrenched factors in today’s American society and economy.

The six trends we identified are:
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1. Altering the fire regime, largely through a century of grazing, logging, and fire suppression.
2. Forest simplification, caused primarily by large-area p ion or fire suppression efforts that
have resulted in essentially uniform vegetative and structural conditions over unusually large
areas. This creates a problem for species that require different forest structures for habitat, and
the risk that a large region will be uniformly affected by a disturbance like a wildfire or
hurricane, creating a future dominated by large-area conditions rather than & more diverse
Sttuation.

3. Forest fragmentation, the reverse effect, caused by chopping up the forest into such little,
diverse pieces that species and processes requiring large landscapes are eliminated or placed at
risk.

4, Introduction of exotic species such as cheatgrass and kudzu, that crowd out native species.

5. Changes in chemical composition through airb emissions of biologically active
compounds such as carbon dioxide and compounds of nitrogen and sulphur.

6. Unusually high populations of particular animal species such as deer or elk that can
dramatically alter forest vegetation.

These situations do not affect all forests, of course, and do not affect them equally across the
country. Nor are they of equal seriousness, at least in terms of what scientists know today about
their potential effect. Each has the effect, however, of changing the way forests function at the
ecosystem process level, and those changes may or may not lead to forests that are sustainable.

In my professional opinion, the situation the most significant threat, in terms of potential
environmental and economic damage, is posed by the change in fire regimes that affects
Western forests. This situation is likely to result in billions of dollars in resource damage, fire
fighting costs, lost property, and damaged or destrayed lives within the next decade or so.

Many of these damages are preventable, but only if people and agencies take the actions
needed to return high-risk forests to a more fire-tolerant condition.

Those terms are chosen with some precision. You will note that [ did not say that wildfires
in these forests are preventable. They are not. Not only are fires an important and integral part
of the way these forests function, but the conditions that exist today virtually guarantee wildfires
so large and intense that suppression efforts are futile.

But many of the damages are preventable. Forests in this region can tolerate fires, so long as
the fire burns within the historical range of intensity and severity. Trees and other vegetation
may be killed, and forest structures altered, but the long-term integrity of the forest will not be
damaged and may, in fact, be strengthened in many places.

On the other hand, when forests burn with extraordinary heat and severity, the damage can
destroy long-term ecological integrity. This is a point where some scientists disagree. They
argue that, since fires are a natural process in these forests, the damages are only temporary and
the forest vegetation and soil will both recover in time.

In some places, that argument is correct. In many of the high-clevation spruce-fir and
lodgepole pine forests of the West, it appears that today’s fires are within historical ranges in
terms of intensity and severity. Thus, the long-term damage to soils is probably non-existent or
minimal in most places. The general consensus on the 1988 Yellowstone fires, for example, 15
that they were larger in area than the historical record indicated, but the intensity and severity
were not excessive in most places, and recovery in those areas has proceeded about the way

[
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ecologists predicted it would.

I believe it is a mistake, however, to transfer that experience to other forest types across the
West. In study after study, forests such as ponderosa pine, east-side Douglas-fir (Douglas-fir
growing east of the Cascade crest is much different than the Douglas-fir on the wetter west side
which are prized for their old-growth characteristics), and mixed conifers are found to be much

further outside their

historical range of
conditions. In most cases,
Effect of Heat on Soil Qualities that means that the amount
and arrangement of
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Figure 1. Soils affected by high-severity fires can suffer nutrient term impact will be

and carbon losses that take years to recover. If the soil clays are invisible, buried beneath
changed, the effect may be permanent. the soil’s surface. Soils
that are heated above 200

degrees Centigrade suffer losses of nutrients and organic matter (Figure 1).! If the heat goes
above 400 degrees, they can suffer permanent changes in structure and texture.? These soil
temperatures are almost never reached in a prescribed fire, and do not appear to be common in
many of the high-elevation forest fires. Increasingly, however, they are one result of the
unusually-hot fires affecting forests such as ponderosa pine and east-side Douglas-fir.

Some soil damages become painfully apparent in the next rainstorm. Soil scientists use the
term hydrophobic to describe one such condition. Hydrophobic is a lengthy way to say “water
repellent.” It happens when surface vegetation containing a high oil and wax content is burned,
and the waxy compounds are vaporized. Most of the vapors go up in the smoke, but some are
forced down into the soil by the heat. As long as the soil is hot enough, they stay volatile and
move through the soil pores. But soil is a poor conductor of heat, so the compounds soon
encounter soil layers cool enough to condense them into waxy coatings on the soil particles. In
sandy soils, which have less total pore space than fine-textured soils, the pores are soon clogged,
and a waxy water barrier is formed. The hotter the soil column at the surface, the deeper this
waxy layer will be formed. The more vegetation containing these compounds that is burned, the
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thicker and more water-resistant the sub-surface layer is likely to become.

These hydrophobic layers will be broken down by organisms and roots over a year or two,
but while they exist, the soil is vulnerable to severe erosion in the event of rain. A major storm,
soon after the fire, can result in removal of much, if not all, of the topsoil above the waxy layer.
The water turns it to mush, and it just runs off the hill. Even a minor rainstorm, if it hits a
particularly vulnerable place on a steep slope, can move tons of topsoil.

In one example, the 1996 Buffalo Creek fire southwest of Denver, Colorado, burned almost
12,000 acres of ponderosa pine forest. Because of the fuel and fire conditions, about 2/3 burned
in a lethal crown fire with severe soil heating, The rest burned largely as a low-severity ground
fire. Shortly after the fire, 2 2.5" thunderstorm over the bumed area caused soil erosion losses
that averaged 1.4 inches of soil removed from the 8,000-acre area of severe wildfire.® The
resulting floods and mud flows downstream were catastrophic, including one death. At the
Strontia Springs Reservoir operated by Denver Water, it was estimated that more sediment
(200,000 cubic yards) was deposited in the first flush of Buffalo Creek flooding than had been
deposited in the prior 13 years of the reservoir’s life.* The cost of lost power generation
revenues during the time when debris prevented turbine operation, cleaning the wood debris out
of the reservoir, and restoring drinking water quality and electrical generation service, was
estimated at nearly $1 million in the first clean-up, and the work continues today with each
subsequent runoff event. Another continuing cost is created by the ongoing turbidity in the
water, which raises treatment costs as well as the cost of disposing of the sludge created by the
clean-up process.

In July, 1998, a summer rainstorm in the Buffalo Creek watershed again dumped an
estimated 50,000 cubic yards of new sediment into the reservoir. The utility currently estimates
that sedimentation from continued runoff and movement of stream channel deposits above
Strontia Springs could be in the range of 150,000 tons per year, and continue for many years, if
not decades. Removing that sediment currently costs between $6 and $7 a yard, so one storm
alone created a liability of almost $350,000 for the water customers in Denver, and the annual
figure could average $1 miltion or more.

These costs, borne by the water users in Denver, will continue to mount up, and add to the
millions of dollars the federal government has spent in fire suppression and emergency
restoration on the forest. The sad fact is that much of this latter money is wasted, because the
soils in many areas have been stripped to bedrock, and the potential for a future forest is bleak.

These soil damages, both in terms of the nutrient and organic matter loss from the fire’s heat,
and the soil lost to erosion in a post-fire rainstorm, are most ecologically damaging where the
soils were thin and marginal before the fire. These poorer soils may not recover for centuries or
millennia, if ever. Those who suggest that these are minor damages, and that the soils will
recover, would do well to study the areas of the world that have experienced a desertification
process that has turned forests into grass or brushland, or barren rock.

The reason for dwelling on this topic is not to sensationalize the risks involved. It is to make
the point that forest situations likely to lead to these kinds of impacts can be identified today and
prioritized for treatment as a means of preventing the damage. Hydrophobic soil conditions are
created when vegetation of certain types and amounts burns on certain soils. The subsequent
erosion damage is affected by soil type, slope, and rainfall.
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Nobody can predict when the next forest fire ignition will coincide with the weather that will
explode it into a high-severity event. What we can do, however, is identify those areas where the
existing combination of vegetative conditions, soils, and slopes means that when a fire occurs, it
will almost certainly result in severe soil impacts. There’s not much that can be done about the
soils or the slopes, but the condition of the vegetation can be changed so that the next fire, when
it comes, will not burn as hot. We can’t prevent the fire; we can alter the types of damages
likely to occur.

The tools for identifying high-risk sites and the techniques for treating them are readily
available. They are not always cheap or easy to use. For example, current satellite imagery can
identify vegetative types, but cannot see under the forest canopy to help map fuel conditions in
enough detail to provide the information needed to model fire effects. That takes other
techniques, such as field surveys, that are feasible on a watershed or project basis, but not
practical over enormous areas of western forests. Work is under way to develop effective large-
area methods, but until it is successful, it is not possible to say with any certainty how much
high-risk forest exists in the large, remote western areas. We can make general assessments,
based on general forest type information, but these are rough approximations at best.

In a recent study completed to evaluate the biomass resource of the West, I identified 68
million acres where large volumes of small-diameter material in ponderosa pine, Douglas-fir,
and true fir forests suggest that fuel loadings are exceptionally high.®

Identifying high-risk areas within that large area, however, takes a different approach. Here,
one must utilize satellite information and other data sets such as general soils information,
ignition histories, and slope and topography maps to pick out the most logical areas for the
existence of high-risk conditions. These
strategic assessments can be very
valuable in helping to focus costly
i survey work on smaller areas, improving
i the efficiency of planning and
prioritizing land treatment approaches.

In a recent study centered on
Colorado forests (Figure 2), it was clear
that the areas in the foothills of the
Front Range were at high risk.® That
included the Buffalo Creek area, and
had this study been used as the basis for
a more detailed survey, those risks could
have been easily identified.

Implementing the needed land
treatment on high-risk sites is delayed
| primarily due to political and economic
Figure 2. In Colorado, many of the forests at risk to constraints. The political roadblocks to
wildfires that are larger or more intense than the historical ~ action on the public forests are shaped
norm lie along the populated “Front Range” corridor west by polar arguments, with one side
of the primary North-South bighway (125). promoting the idea that no treatment is
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warranted, and that if the land is left alone, it will be better. The opposition argument often
sounds like a standard timber harvest proposal, suggesting that by removing the economically-
valuable trees, the forest will be healthier.

The polarity between these views tends to lock in positions that are irrelevant in terms of
what the forests themselves need. What the forest needs is some combination of treatments,
fitted to the particular site and condition, not likely to follow either of the polar “solutions.” The
political polarity ends in a stalemate where neither side can win, so no solution emerges.

The economic constraints are due to the fact that much of the material that should be
removed from the forest has no local market. Much of it is too small or low-quality for
traditional wood or paper uses. There are a few local markets for fuel chips, fuel wood, mulch,
or other products but, in general, these markets do not come anywhere close to matching the
supply of material that needs to be removed. Not only are these small materials from forest
health treatment projects not profitable, there are few ways of economically disposing of them.
Where the amount of material to be removed is so large that it cannot be burned safely in the
woods, the managers face an enormous problem.

Many of us believe that the most readily-available methods for disposing of the enormous
amounts of biomass that exist in Western forests lies in accelerating the implementation of
biomass energy technologies. The production of electric power through biomass-burning power
plants is a technology that is on-line today. Biomass is a clean-burning fuel, and air pollution is
very manageable. The problem, again, is economics, because biomass does not compete with
fossil fuels such as natural gas at today’s prices.

Biomass can also be used to produce ethanol, using a variety of new technologies that have
resulted from recent energy research. This technology faces all the risks and uncertainties of
being new and untested, however, and will require policy support for the near future.

None of these technologies offer a “silver bullet” that solves the forest health situation, but
all of them, taken together, offer an expanded menu of options that can be adapted at the
community level to meet the situations in each locality.

That raises several policy challenges for the federal government.

Community solutions are difficult to implement in the West where action depends so heavily
on federal lands and their management. Finding some way to implement forest health treatment
programs at the community level will be key to the future of many of these forests. Problems
can be identified in regional or national studies, but all solutions are local. Somehow, we need to
decentralize federal lands policy to the point where locally-developed approaches can be
implemented.

Energy policy is focused on deregulation today and while that has many virtues, it offers
little promise of helping an emerging technology break through the implementation stage.
While it is apparent that renewable energy sources such as biomass are not competitive in
today’s energy supply environment, it is also apparent that continued reli on non ble
foreign energy sources is not an attractive long-term solution. The long-term solutions should
rely more on renewable domestic sources, and the task of building the transition toward that
more-renewable energy future must start well before it becomes essential. Renewable energy
technology is needed today to help solve major problems in western forests and communities,
which makes it a worthy policy goal.
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Federal land management policy is clearly a major challenge in this situation. It has been
demonstrated copsistently that the long times, high costs, and administrative rigidity in the
current federal planning processes make projects difficult and costly to plan and implement.
Timber sale contracts are often ill-suited as a means ofobtammg the land treatment that is
needed in the high-risk forests. Experi with dship contracting, ive
management with the states and communities, and locally-developed approacha are ongoing,
but the pace is far slower than the situation seems to demand.

It seems clear that federal forests are not faring well under the current situation, and that
changes are needed. This is not a new insight, but one that has resulted from a variety of studies.
I don’t know if the GAO study comes to a similar conclusion, but I'd be surprised if it didn’t.
Hopefully, the Congress will consider its recommendations carefully, and move toward policies
that favor action, instead of continuing the “study and delay” strategy that has marked the past
decade.

Thank you for the opportunity to bring these views before the Subcommittee. I'd be pleased
to answer your questions.
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Preface

Forest Health in the United States. The title conjures up an array of issues concerning
the condition of our Nation’s forests—their sustainability as functioning ecosystems; their
capacity to provide a multitude of environmental, social, and economic values; and their
susceptibility to threats from natural disturbances and human activities. In this publica-
tion, authors Neil Sampson and Lester DeCoster try to reconcile some of these issues and
provide inforination to help improve understanding and encourage public dialogue.

Over the past decade, forest health has emerged as a critical forestry issue across the
Nation. But it is one that has different implications in different parts of the country. As
forest science and management have moved toward ah ecosysteni-based perspective, and
as social values have shifted toward an increased recognition of the environmental and
amenity values of forests, the concept of forest health has evolved, becoming broader and
more complex. In effect, the issue has become more controversial.

In preparing this report, the authors took on a daunting challenge: to discuss complex
forest health concepts and issues and present information on conditions and concerns in
the diverse range of forest types and regions across the U.S. As the authors and several
reviewers noted, it might have been easier just to write a book. Nevertheless, the result is
a publication that is highly informative and accessible to scientists, resource managers,
policymakers, and citizens alike.

This is one of a series of publications that AMericaN Forests’ Forest Policy Center has
sponsored over the past five years through an initiative focused on developing information
and building public understanding of the forest health issue. Like the earlier publications,
this one takes an ecosystem-based perspective, grappling with the technical and political
complexities of the transition to ecosystem management. The carlier reports, however,
dealt with forest health issues in the Inland West, a region on which much of the national
policy concern has been focused. This publication builds on the scientific and policy
information from those reports but expands the scope dramatically, examining the con-
cept of forest health from an ecosystem-based perspective in other regions of the country.

Although the authors have gencrally prepared a publication that is objective and bal-
anced, as with any publication, their voice occasionally comes through. Their views do
not necessarily reflect the perspectives or positions of AMERICAN FORESTS.

We believe that this publication makes an important contribution to the growing set
of studies and reports on forest health across the country. We hope it will help build
common understanding and strengthen dialogue on this critical issue among diverse audi-
ences and interests.

Gerald J. Gray
Vice President for Forest Policy
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Introduction

We all want healthy forests. But what, exactly, is a “healthy” forest? Would we neces-
sarily know one when we see it? The fact is, forests exist in various stages of physical
reality, and whether or not we view different conditions as healthy is often based as much
on our desires and interpretations as on any empirical evidence. So forest health is largely
in the eye of the beholder, which makes for a difficult debate. How are we to agree on
what constitutes a healthy forest when for all practical purposes none of us are looking at
the same forest?

The difficulty of defining forest health ensnares both professionals and the general
public, since we all harbor feelings (often very strong ones) about what we want from
them. To make things more confusing, forest conditions are complex and seldom perma-
nent. Forests go through many stages as they become established, change through the
growth and aging of the dominant trees, or are dramatically affected by a disturbance like
fire, flooding, or windstorms (Ehrenfeld 1992). All of those conditions may, at one time or
another, be part of the natural dynamics within a healthy forest. Or they may be a sign that
something is terribly wrong. Knowing the difference may tax the best knowledge we
possess.

We also have trouble establishing a clear notion of how humans should interact with
the forest. Again, it is a clash between different perceptions and desires. For example,
there is an oft-expressed sentiment that forests should be left entirely alone, that “natural
conditions” are best. This “let-nature-take-its-course” idea persists although it has been
generally rejected by the scientific community as impractical and possibly destructive in
some cases. Similarly, the status quo—that is, how our forests are currently being man-
aged—may not be optimal either.

Science increasingly views all ecosystems (including forests) as constantly in flux
and always affected by human activities. In fact, much of human history is intertwined
with the development of the forests. In short, we are as much a creature of the forest as the
whitetail deer, the great-horned owl, and the dog tick. And, the forests that have devel-
oped over time have been shaped by the people in them, as well as all those other critters.
Therefore, it is naive to say “get the people out of the forest!” That’s probably not realis-
tic—or good-—for either the people or the forests. However, there are certainly biological
and ecological changes taking place today that represent a very real deterioration of the
forest environment. Therefore, it would be equally nearsighted and foolish to say “stay
the course!”

For our purposes, “forest health” means “a condition of forest ecosystems that sus-
tains their complexity while providing for human needs” (O’Laughlin et al. 1994). This
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definition encompasses the complex interactions of biological processes and human judg-
ments that enter into discussions of the concept called forest health.

The definition also recognizes, as former Forest Service Chief Jack Ward Thomas
often points out, that a forest’s health needs to be judged within the context of peoples’
expectations for it. Not all places can—or should be expected to—produce the same mix
of values, and if a forest’s condition allows it to sustain itself and produce a mix of values
deemed to be appropriate, most people would recognize that as a healthy condition.

‘We also want to make it plain that healthy forests are produced by entire systems, not
just trees. As Forest Service Chief Mike Dombeck recently reminded a Congressional
committee: “A healthy forest is one that maintains the function, diversity, and resiliency
of all its components, such as wildlife and fish habitat, riparian areas, soils, rangelands,
and economic potential . . .” (Dombeck 1997). But trees—the most visible and dominant
structures in a forest—are often the focus of attention, particularly when political debates
break out about how to handle certain situations, a post-wildfire timber salvage, for ex-
ample.

While much of the controversy may focus on trees, much of the value of healthy
forest ecosystems lies elsewhere. As ecologist Robert Costanza and others have pointed
out, the services provided by all ecological systems (not just forests) are so critical to the
functioning of the Earth’s life-support system that if those systems failed, the world’s
economies would tumble (Costanza et al. 1997). Forest ecosystems comprise one-third of
America’s land, and productive forests represent a majoi' part of many regional econo-
mies, making forests that function in a healthy and sustainable condition critical to the
continuation of a functioning society.

It follows, therefore, that healthy forests ought to be sustainable, insofar as we can
define that goal. One definition of sustainable forest management is “to meet the needs of
the present without compromising the ability of future generations to meet their own
needs” (AF&PA 1997). That borrows the concept of sustainable development introduced
by the United Nations Commission on Sustainable Development, often called the
“Brundtiand Commission” after its chair, Norwegian Prime Minister Gro Harlem
Brundtland. The idea of sustainability is completely consistent with the forest health defi-
nition, because any forest that cannot “sustain its complexity,” cannot “meet the needs” of
either present or future generations.

We call what people do in relation to forests “management,” whether it is intentional
or not. In many discussions, management is a term for actions such as harvesting timber
or planting trees. We believe, however, that many other human actions are of great impor-
tance in affecting forest condition and health. When people remove human influence from
an area, suppress fires, introduce an exotic species, alter hunting or predation rates, or
inject chemically active materials into the environment, forests are affected. Some of
these actions may be an attempt to preserve a particular forest condition that people value,
but most are taken with little or no thought of how forests will be affected.

Often overlooked in the forest health debate is the importance of experience. Native
Americans observed their forests for thousands of years, learning to use management
tools like fire to create the type of forest they desired. What those early Americans learned,
they passed down from generation to generation (Cronin 1983; Pyne 1982). In contrast,



94

R. Neil Sampson and Lester A. DeCoster 3

modern Ametican society has only had a few hundred years to interact with the forest.
We've learned much, but we increasingly recognize the need to speed up the learning
process with the best science and prediction models we can develop. We may not have the
luxury of another 500 years to learn how to manage these complex systems sustainably.

We will illustrate some of the concepts, tools, and management techniques currently
being used to maintain healthy forests or restore those that are in deteriorated or hazard-
ous conditions. As good as some of the current practices are, newer science and further
experience will teach new lessons, and good managers will adapt their techniques when
they see the need.

As Americans we need to realize that, to some extent, we are all managers of the
forest. When people recognize a forest condition that threatens to render that forest unsus-
tainable, they are ethically bound to do their best to remedy that problem. In spite of all
the disagreements over how to manage our forests, we can all agree that these are real
places, with real living organisms, going through real changes. It may take longer than our
lifetimes for the results of these changes to become apparerit, but the forests themselves
are ultimately going to teach us what is sustainable and what is not.

Each generation, therefore, is responsible for using the best techniques it knows.
Obviously, debate will continue on what techniques are “best” in any given situation.
Therein—particularly in the case of the public forests—lies the exercise in discussion,
debate, and democracy that envelops the question of forest health,
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Our Approach

This publication outlines some of the major trends driven by past and present human
activities that are likely to be at the root of forest health problems. It also examines differ-
ent regions of the country and forest types where these problems are most evident. The
goal is to help professionals and citizens discuss forest conditions more broadly, and
reach consensus more readily about what, if anything, should be done to change the way
people are interacting with forests. We will not present specific assessments of any par-
ticular forest area, which is better done by those familiar with local conditions.

The discussion of forests will follow an ecosystem-based approach. The ecosystem
definition used will be the forest type—areas where the plant communities are similar
enough to be lumped into one general category (see pages 42—44). People will be re-
garded as part of those ecosystems, and the ways in which they inhabit, affect, own, and
use forests will be used as a defining feature of forest health, one we can alter when we
agree on the need.

It is difficult to accurately generalize the condition of the Nation’s forests, or the
forests of any region. Consider a parallel to human health. The U.S. population is grow-
ing, and individuals are, on average, living longer. Those two facts suggest that the uUs.
population is healthy and robust. But to assert that people in this country are, therefore,
generally healthy would overlook a host of illnesses, risks, life-style choices, and other
potential threats. So, within a growing and robust population, there are areas where people
need to pay attention, to be vigilant, and get help when it’s needed.

Our forests are in much the same condition. Total forest area is stable and total forest
biomass is increasing. Forests are healthy and green in many areas, replete with animal
species that were, in some cases, all but gone a century ago. With examples of forests in
robust health in virtually any region, America’s forests could be portrayed as a healthy,
thriving resource. But that would overlook localized or regional concerns that are very
real. In some cases, such as the long-needled pine forests of the West, the concerns are
more than local and the appropriate response is a matter of serious national debate be-
cause many of the problems occur on federally managed lands.

Because the forests can be characterized as healthy, however, makes starting the nec-
essary debate tricky. The best time to prevent many forest health problems is when forests
still look healthy and robust, but that will also be the time when opposition to biological
manipulation—particularly on federal forests—will be at its highest. When political op-
position is severe, managers may be prevented from applying needed treatments to pre-
vent major disturbance or ecological setback. It is an impasse that deteriorates both the
condition of the forests and the credibility of the managers.

Forest managers tend to rely on science to prevail in these debates, but according to
Nelkin (1992) “. . . acceptance of the authority of scientific judgment has long coexisted
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with mistrust and fear. And there’s a common view that seeing humans and nature in
scientific terms is immoral.”

‘We realize, therefore, that debates over forest management aren’t going to be settled
by simply applying more scientific argument—information is always helpful, but seldom
pivotal. Forest health debates, particularly as they affect the federal lands, will be public
debates, often revolving around the question of “which values are highest priority on
these particular forests?” That type of question defies a scientific answer; it can only be
answered through public debate that arrives at a consensus. Thus, many questions of for-
est health are as legitimately political as they are scientific, and the proper role of science
is to provide useful information to that debate, not settle it.

The information presented here is based on the work and opinions of dozens of scien-
tists, forest managers, and citizen observers. We have not, in the interests of keeping the
publication readable, cited those sources as extensively as one would do in a scientific
publication. The list of references and further reading suggestions in the Appendix should
help any reader who wishes to pursue these topics further.

Despite these admitted deficiencies, we hope that a continued effort to broaden the
discussion of how human activities affect forest health-—and to link that discussion to the
constantly evolving scientific understanding of how forest ecosystems function—will help
bridge the communications gap among professional land managers and scientists on the
one hand, and between professionals and the various public interests on the other.
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Forest Change

Forests are dynamic associations of living organisms that undergo constant change.
By definition, they are plant communities dominated by trees, which provide the main
physical structures and carry out most of the primary production (conversion of sunlight
energy, air, water, and minerals to food through photosynthesis) in the system. Most of the
forests in the northern part of the U.S. have developed since the retreat of the glaciers
some 10,000 to 14,000 years ago. Thus, their development is closely allied with the ar-
rival and growth of human populations, which began about that same time. As the glaciers
melted, great floods and windstorms shaped the landscape, and species (including trees
and other plants, animals, and humans) migrated into places that became available and
hospitable to them.

People shaped their environment by hunting animals, harvesting plants for food, medi-
cine, fuel, and building materials, and by using fire to create openings, change grazing
patterns, affect hunting, and protect themselves from enemies or wildfires. The forests
changed in response to species migrations, climate changes, and human influences, as
well as in response to natural disturbances such as wind, temperature extremes, and fire.

Forest Type

Different forest structures can be defined in many ways, and exhibit somewhat differ-
ent characteristics in different forest types, but for this report we will use five general
structural types to describe forest conditions (Oliver et al. 1997). They are:

Savanna—often described as “park-
like,” or “open old growth,” these forests
have large, widely spaced trees with open
forest floors that are often covered with grass
or small shrubs. Pioneers were describing
these when they spoke of forests so open
that wagons could easily be driven through
them. Savanna conditions are maintained by
low-intensity fires that burn through the
grass and fallen litter every few years. These
fires kill small trees, but rarely harm the
larger ones, particularly those that have thick
bark or other def gainst heat d
A wide range of plant and animal species
exist in savanna forests, and some (such as
the red-cockaded woodpecker) depend
heavily upon it. The plants that succeed
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under savanna conditions have developed
ways to tolerate fire, and some species have
become dependent on fire as a means of trig-
gering seed germination or other reproduc-
tion cycles.

Open—these are forest openings where
grass, shrubs, or small trees grow. Often they
are the result of fire or (in modern times)
timber harvest. Where trees become estab-
lished and dominate the site, these open-
ings soon convert into dense forests. A wide
variety of animals are attracted to the food
supplies produced in forest openings, and
where these openings join more closed for-
ests that provide hiding cover and shelter,
the “edge effect” of food next to shelter
draws many species.

Dense—areas where trees have
crowded closely together as they grow
larger. When the tree canopy becomes so
dense that it fully shades the soil surface,
fewer plant species are able to grow on the
forest floor. Dense forests, while providing
hiding cover for some species, have the few-
est associated species of any of the struc-
tural types because of the deep shade and
strong competition provided by the trees.
Competition eventually begins to cause tree
death, which can either be partial and serve
to open the forest up into the next succes-
sional stage, or near-total, which sets the
forest up for wildfire.

Understory—areas where the trees are
less crowded, and an understory of grasses,
shrubs, and small trees grow on the forest
floor. This happens where individual trees
or small groups begin to die out in dense
stands, and light can filter through the tree
hail facing managers of

crowns. One ct
today’s dense forest structures is to get some
of them to this stage before a major distur-
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bance kills all the trees in the dense stand,
returning it to an open condition.

Complex—areas containing a wide
range of sizes and species of trees, as well
as dead snags, downed logs, shrubs, and
nonwoody vegetation on the forest floor.
This is often referred to as “old growth,”
but savanna and understory structures can
aiso contain large, old trees,

One note about “old-growth” forests. Scientists have long recognized that all forest
types go through several structural stages as different trees become established, Srow,
compete with each other for space, water, nutrients, and sunlight, and then die. This pro-
cess, called succession, takes place in reasonably predictable patterns, driven as it is by
the growth and aging of the keystone tree species. Barly ecologists theorized that most
forests proceeded through these successional stages until they reached the final, or climax
stage where they remained more or less in equilibrium. Much of our popular vision of
forests is based on this early theory, and many therefore conclude that if we leave a forest
alone long encugh, it will setile into a relatively stable condition, often called “old growth”
or “ancient forests.” To avoid debates over “how old is 0ld?” and “aren’t there large, old
trees in other structures?” we have called this condition a “complex” structure, after Oliver
et al. (1997).

relative number of species using each structure

Changes in stand structure following growth (dashed line) and disturbances (red line).
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More important, however, is the fact that most modern ecologists have abandoned the
idea that “climax forest” represents a state of equilibrium (Botkin 1990). Instead, it has
been shown that the most common forest condition is for portions of a forested region to
be affected by a major disturbance event, such as a windstorm or a fire, which can either
burn on the ground and kill young trees or burn in the tree canopy killing the large trees.
Rather than reaching a common “old growth” stage across large areas, it is now generally
agreed that forests—before they were affected by human-driven forces—had a mixture of
different structural conditions across the landscape. These forests’ diversity kept isolated
disturbances from becoming wide-scale disasters. It also provided a variety of forest envi-
ronments to which different groups of soil organisms, plants, animals, and people became
adapted. Thus, the diversity of forest conditions across large areas becomes a major con-
tributor to the biological diversity of a region, and to its ability to provide the different
habitats needed by the full range of species.

Management and Nonmanagement

Modern forest management changes forests significantly through tree planting, tim-
ber harvest and other silvicultural manipulation, road building, fragmentation, and fire
management. Management aimed at timber production has cleared forest areas through
clearcutiing (creating open structures), planted trees (hastening succession), maintained

Clearcuts create open structures and rapid reforestation, but they can introduce
fragmentation and harm aesthetics.
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low-stress tree growth conditions through
thinning (avoiding some problems with
overly dense structures), and harvested trees
as they reached economic maturity to re-
start the cycle (usually avoiding both the
compiex and savanna structures). Such man-
agement may produce excellent results in
terms of timber productivity, but it can cre-
ate large areas that lack structural and bio-
logical diversity. ‘

Forest management that avoids human
manipulation to the extent possible—such
as setting aside parks and other reserves—
may retain savanna, understory, and com-
plex structures, at least for a while. If the
protection includes the elimination of
American Indian fire practices (as it virtu-
ally always does) and suppression of wild-
fires (as has been common in many areas),
the long-term result is likely to be a forest
that no longer has structural diversity. In
forests where fire was the dominant distur-
bance factor, its removal or suppression al-
lows areas to grow thick with small trees
and brush, changing species composition, and replacing savanna, open, and understory
structures with dense structures. Species that depend on open conditions or fire distur-
bances may be replaced by species adapted to surviving in the shaded conditions of the
dense stands, and total diversity will drop since dense forests have the fewest species in
most cases. Satellite images of some of America’s most remote wilderness areas now
show unusually large areas of uniform forest structural conditions. The associated risk is
that a forest formerly disturbed in relatively small patches will become uniformly dis-
turbed over relatively large areas. Species that, in the past, survived disturbances by mov-
ing from patch to patch to find suitable habitat may not be able to move the greater
distances required by a widespread disturbance.

Forest protection is, of course, forest management. On the other hand, so is forest
nonmanagement, where noncommercial forests—recovering from earlier timber harvest
or agricultural use—are left totally alone. The results, however, are much the same. Non-
management may also create large areas of dense structure. Without natural fire as a
periodic disturbance, and with owners who lack an economic incentive to carry out silvi-
cultural treatments like thinning or prescribed fire, these areas can become dominated by
dense structures and lack the diversity that could help shield them from future large-area
problems.

Another important aspect of forest management is the regulation of wildlife popula-
tions. Where some wildlife species have been irftroduced intentionally for sport others

Fire suppression and nenmanagement lead
to heavy fuel loads and high fire risk,
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have been eradicated to prevent damage. Wildlife management means, for the most part,
managing population levels. In the U.S., wildlife management is primarily done by state
wildlife agencies that regulate hunting and fishing seasons and bag limits to assure a
sustainable wildlife resource. Focusing on a few main species prized by hunters—deer
and turkeys, for example—may be very important from the viewpoint of the wildlife
agency whose support comes largely from those recreational users. From a forest health
viewpoint, however, too many deer may be a major problem. Settling this conflict will
call for broad cooperation and compromise between the different agencies and groups
involved.

To make matters more complex, the fact is that forest management methods affect
wildlife just as much as wildlife management affects forests. Poorly constructed forest
voads or ill-designed timber sales can lead to major landslides or erosion that damages the
spawning beds of valuable fish species. Removing tree cover from stream banks elimi-
nates the shading that helped keep water temperatures down, and the warmer water may
become inhospitable to prized species. Clearcutting large areas of mature forest has been
shown to cause a short-term release of nutrients while the site is undergoing the rapid
post-harvest decomposition of organic matter due to both the slash on the ground and the
additional warmth and moisture in the soil; then there can be a period of several years
when the young fast-growing trees effectively capture most of the available nutrients,
leaving fewer to “leak” into the streams. These rapid nutrient “fluxes” (high and low
levels in the stream) may affect fish populations, particularly if the rapid regrowth period
extends for several years on sites that are marginal or deficient in key nutrients, causing
stream nutrient levels to fall below the thresholds required by a healthy aquatic system.
Again, forest managers and wildlife biologists need to understand these complex interac-
tions and work together to prevent unwanted impacts.

Looks are Deceiving

The evaluation of existing structural stages is one important way to judge the health
of a forest system, and the role of people in creating that condition. If a forest region lacks
one or more of the structures it historically contained, or a single structure is overly domi-
nant, it may have lost a great deal of its diversity. If this lack of diversity proceeds to the
point where some species are suppressed or eliminated because of a lack of suitable habi-
tat, the forest has clearly failed to sustain its complexity and is, by the definition given
previously, in an unhealthy condition.

Proving that a given forest region is in an unhealthy condition can be difficult, how-
ever. The forest may look green and lush, with trees appearing to be in the prime of health.
That such an area is greatly oversimplified in terms of diversity and structure may seem a
minor problem at the moment. If these areas go through a period of stress, however, and
suffet major dieback over large areas, the forest health problem becomes plain for all to
see. The problem is not simply one of green trees being healthy and brown trees being
sick. The harder challenge for ecologists and managers is to demonstrate that a problem
exists before that dieback occurs, and then find publicly acceptable ways to alter the
forest so that the problem is avoided. This is a lot harder than it sounds, and reasonable
people can differ greatly on what a certain condition means, and what steps might be
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taken to reduce the risks involved. People who look at today’s very visible problems in the
Blue Mountains of Oregon should remember how healthy these places Iooked in the 1960s;
while those whe trumpet the recovery of hardwood forests in the East should consider the
problems these dense forests may face in the future. As difficult as it is to assess the
potential future of a particular place, it is likely to be better to take small steps to sicer
gently toward a desired future condition than to wait until it is so late that major damage
is caused, or major actions (often more subject to overcorrection) are launched.

Hurricane Andrew destroyed this pine forest in Tamiami State Park near Miami.
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Broad Trends Affecting Forest Health

Reviewing the reports of forest conditions across the United States, in context of what
we understand today about forest ecosystems, leads to the conclusion that there are six
broad trends tied to how people are influencing forests that may significantly affect forest

health and sustainability. They are:

Fire--The regular cycling of organic
material by fire has been disrupted over large
argas, resulting in massive accumulations
of flammable organic material. These will
inevitably burn if not treated, often so hot
that the fire will damage soils and perme-
nently alter the capability of the land o sup-
port plants and animals. Rainfall and snow-
melt on damaged soils can cause additional
soil deterioration through erosion.

Simplification—Where the diversity of
species, as well as the variety of interacting
ages and stages, has been reduced across a
landscape, the system loses some of its abil-
ity to respond to a disturbance. Whers large
areas are simplified into a few species, a
few ages, or a few structural stages, one dis-
turbance can uniformly affect such a large
area that it can guickly cause a widespread
problem.

Fragmentation—Large forest ecosys-
tems are being broken up into smaller and
smaller pieces—I150 million acres of pri-
vate forest will be in tracts of less than 100
acres each by the year 2010 if present trends
continue, This affects the biodiversity of the
forest by discriminating against species that
need large areas of undivided habiiat or less
hwiman effects. Small intermixed ownerships
alsoreduce the options people have for man-
aging forests (reducing the feasibility of

Rabhit Creck five, Bolse National Ferest,
1994, .

% moth defoliath

fr with
Beise National Forest.

™, .
&

Hemes and roads break up forest
contiouity.
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treatments such as prescribed fire and tim-
ber harvest, for example).

Exotics—Many exotic organisms are
being added to native ecosystems as people
and their materials move rapidly around the
planet. Some. of these result in major spe-
cies change or loss, as they dominate a sys-
tem in the absence of natural controls (e.g.,
chestnut blight, cheat grass, and kudzu),
while others may become accepted as a
functional part of new ecosystem dynamics
(earthworms, urban trees). Some exotics
were intentionally introduced for notable
purposes, but with unforseen results. Kudzu,
for example, was originally introduced to
control soil erosion, but grows so aggres-
sively that it can virtuaily smother a forest.
Iis control is now a major challenge for
many southern jandowners.

Emissions-—~Modern societies emit
large quantities of chemically and biologi-
cally active materials—carbon dioxide, sul-
phur compounds, nitrate and ammonium,
and heavy metals, for example—that are
then deposited into forest environments.
Scientific agreement on exactly how these
compounds are affecting forests is far from
complete; that there are some effects, how-
ever, seems certain. Measurements by the
National Atmospheric Deposition Program
(right) show that some eastern forests re-
ceive 15-20 times more nitrogen deposition
each year than some western areas.

Kudzu covers irees near Norris, TN.

Airborne nitrogen deposition
measurements, 1996.
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Animals—Very high populations of
large forest-browsing animals such as deer
and elk are changing the species mix and
regeneration patterns of forest ecosysterns.
Where browsing is heavy enough to aiter or
eliminate forest floor vegetation, a variety
of plants, ground-dwelling animals, and soil
organisms are affected. In the Allegheny
National Forest (right), deer have eliminated
edible browse as high as they can reach, and
farest biodiversity and regeneration are ad-
versely affected as a result. Heavy brows-
ing by elk and deer are aiso cited as 2 major
problem in aspen regeneration in the Rocky
Mountains,

17

- i o

Heavy deer browsing, Allegheny National
Forest.

In identifying these wends one should resist the temptation to think they occur sepa-
rately in neat compartments. Where one trend is underway, another is likely at work. That
interplay—combined with other forces that impact forest health—further complicates our

discussion.
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Fire and Forest Health

Virtually every forest type has experienced fire at some point, and many types evolved
with fire as the major disturbance factor, affecting the forest’s successional patterns and
shaping its species composition (Agee 1993). Because of fire’s importance in determining
structural patterns in forests, and because people have so strongly altered the way fire
operates in the forest, it merits a separate discussion as a major component of modern
forest management.

The impacts of fire on the forest are very complex. Although there is much scientific
literature about the effects of fire, and virtually everyone has an opinion as to what fire
does in the forest, every fire is a unique event. Unlike some of the other natural forest
disturbances—windstorms and flooding, for example—the behavior and ultimate effects
of a particular fire are strongly influenced by the condition of the forest at the time of the
fire. While a forest’s condition may mean a different response to a windstorm, for ex-
ample, the forest does not shape the windstorm itself. The forest’s condition, however,
dramatically shapes the fire. Thus, the manner in which a forest has been managed may
largely determine the intensity and ultimate damage caused by a particular fire.

Fire is also an event that can be human-caused, in contrast to windstorms or (most)
floods. People have used fire since precivilization to shape their environment, and the
intentional use of fire has been a significant addition to the lightning-caused blazes that
affected earlier forest development. Human fires also create different impacts and land-
scape patterns. Evidence suggests that Indians burned aspen groves early in the spring and
late in the fall, for example, because that is when the leaves are off the. trees and the
ground fuels are dry. This created a very different impact than today’s lightning-caused
summer wildfires, which seldom burn far into the lush green aspen groves (Kay 1997).

A major change in fire conditions occurred with the advent of European settlement in
the United States (Pyne 1982). Prior to that,- American Indians used fire as their most
powerful land management tool. Although popular myth often portrays the Indians as a
limited population of nomadic people ‘that did little to affect the environment around
them, modem scholars are increasingly finding evidence of major populations that had
extensive impact on the land. In addition to clearing land for agriculture, fire was used to
favor plants desired for grazing or food; to reduce wildfire hazards around villages; to
control dense vegetation, thereby eliminating cover for potential enemies; and to harass

- enemies during conflicts. Once ignited, a fire could burn for weeks or months under some
conditions, because there were no efforts to suppress it.

With the arrival of European settlers and their wooden homes, fences, and towns, fire
became a major threat and unwanted fires were extinguished wherever possible. In many
areas, clearing or plowing land for agriculture fragmented the grass, brush, or forest areas
that were previously free to burn when ignited. Livestock grazing removed many of the

19
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Prescribed fire can mimic historic fires where fuels are similar.

fine fuels (grass and herbs) that previously carried ground fires from place to place. Farm-
ers, cowhands, and loggers—who saw in fire a force that destroyed resources they wished
to use themselves—were quick to suppress any small fire they could control. As the fed-
eral government began to take more of a role in western land management around the
beginning of the 20th Century, fire control was one of its primary missicns.

Thus, in a matter of decades—an eye-blink of ecological time—many forests went
from a regular fire regime to a nonfire regime. The ecological impacts were significant,
and many are still not well documented by scientists. Some facts are generally agreed
upon, however. Forests where regular ground fires kept brush and young trees in check
began to change once fire was eliminated. Forests of massive, widely spaced oaks in the
East, and pines in the South and West—the savanna structures-—began to be filled in with
species that could thrive in the shady conditions. As these newcomers grew larger and
more competitive, the older trees often failed to survive. Forest diversity diminished as
savannas gave way to dense foresis.

Open structures such as meadows and recovering burned areas diminished, as trees
began fo fill in the open spaces in the landscape. In some areas, the “edge” between forest
and grassland began to shrink, as forests filled in the former open sites. Obviously, these
changes affected wildlife habitat, as well as the cycling of rain, snow, groundwater, and
nutrients.

Several studies of the current situation suggest that the forest types and structures that
were most dependent on periodic fire (such as ponderosa pine savannas) are among the
most heavily impacted by fire suppression. In addition, many of these types occupy low~
lying landscape positions that were the most heavily impacted by land clearing, grazing,
and timber harvest after settlement began (USDA 1996). A study in Colorado identified
ponderosa pine, mixed conifer, and aspen forest types as those whose recent fire history is
farthest away from the historical range identified by ecologists (Sampson et al. in press).
The higher elevation forests in that study (lodgepole pine, spruce) were affected as well,
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but they were much closer to their past history. On the basis that these studies might be
indicative of the wider region, the map (below) shows the general forest types in terms of
the wildfire hazards that they face. This suggests that the more separated a system be-
comes from its historical fire regime, the greater the possibility of increased wildfire
intensity and severity, which can translate into additional damage to the soil, as well as
the forest biota.

In a frustrating paradox, our increasing human effectiveness at fire suppression itself
has led to more devastating wildfires, because not only did forests change with the sup-
pression of fire, but fire behavior itself changed as well (Covington and Moore 1994).
Success in keeping fires out assured, in many situations, that the amount of availabie fuels
increased. These fuels then feed the next, inevitable fire making it burn with additional
heat and intensity. In forests where large trees historically survived the frequent, low-
intensity ground fires, the modern fires burn at much higher temperatures, killing most or
all of the trees, and affecting far larger areas. In the West, where large areas of wild lands
and dry summer conditions lend themselves to significant wildfire events, the changes in
vegetation support fires that modern technology is helpless to conirol. The average annual
wildfire acreage in the 11 western states has increased significantly in recent decades, in
spite of continued advances in sophisticated firefighting technology. Wildfire dynamics
have changed, and the most likely reason is the changed vegetative condition of the for-
ests, particularly the increase of dense forest structures caused by a combination of fire
suppression and nonmanagement (Sampson 1997).

Western States
Fire Hazard

Low
Medium
High

Virtuaily all western forests burn at some time. The degree of hazard reflects the risk of
unusually hot fires that will damage soils or watersheds severely.
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Lethal crown fires, once rare in ponderosa pine forests, are now common. Boise National
Forest.

These wildfires come at enormous public expense. The Forest Service reported al-
most $1 billion in fire fighting outlays in 1994. The toll tises into billions of dollars for
that one year alone when the costs incurred by other federal, state, and local agencies, as
well as the resource damage suffered on public and private lands, are added.

The public attention spurred by the costs and losses involved in the recent wildfires
has focused new federal studies and policies on the need to change forest management in
light of the wildfire problem. The basic question for many land managers is “what should
be done to alter forest vegetation so that future fires will be less intense and destructive?”
A recent policy study by the federal government says that the best approach is to use fire
to fight fire through a major increase in
managed fires (usually called prescribed,
since they are allowed to burn as long as
the weather and fuel conditions remain
within “prescribed” limiis) that reduce the
fuels and lower the damage potential for
future wildfires (USDI/USDA 1996).

But it may be easier to adopt such a
pelicy statement than to apply it on the land.
A century or more of fire suppression has
allowed conditions to change so dramati-
cally, over such large areas, that simply re- Protecting rural homes from wildfire is
introducing fire into the current situation is  costly and dangerous for firefighters. Boise
to invite disaster. Before fire can be safely National Forest.
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used in many places, excessive fuels must be removed so that the fire will burn at lower
heat and intensity, and with less destructive impact. In many places, that means a signifi-
cant investment and effort to restore conditions that are less subject to the kind of intense
wildfires that do more harm than good.

Public forest managers, hit with the double whammy of an enormous amount of land
to manage and cutbacks in state and federal budgets, face a daunting challenge. In addi-
tion, they face groups of skeptics who consider forest health treatment a thin veil for
simply increasing old-style timber harvests to satisfy economic interests. For private land
managers, the risks and costs involved with managing fire safely in an environment sprinkled
with houses and other ownerships, as well as the regulations designed to reduce smoke
pollution, combine to make fire 2 problematic management tool. In the southern states,
where prescribed fire has long been a staple of forest management practice, growing popu-
lations and opposition to smoke pollution have led to public controversy.

In many areas, the fragmentation of private forest laid into small tracts and homesites
has created a complex intermix of ex-urban growth and wildland that makes fire too risky
for most owners to tolerate, let alone use on purpose as a management tool. In these areas,
returning the ecological effects of fire to the forest is a problem that, to date, has not
yielded a satisfactory answer. Such processes as nutrient and carbon recycling, or the heat
pulse that helps some plants germinate, are not easy to replicate. If these ecological pro-
cesses prove, over time, to be critical to the forest’s future, managers and researchers are
challenged to find substitute methods of producing them. .

There are other technical problems as well. After a forest has missed several fire
cycles, the changes in vegetation may make it enormously difficult to reintroduce fire
safely. In the ponderosa pine forests of the West, large pine trees that have survived dozens
of fires prior to the last wildfire (which usually happened in the late 19th or early 20th
Century), are now extremely vulnerable to fire. Large piles of dead needles and bark
flakes have built up around their bases, and small roots have grown into the litter on the
forest floor in search of water and nutrients. Where that has happened, even a well-con-
trolled fire can do lethal damage. Since a fire-damaged tree may take months or years
following the fire to die, it is difficult to know when a prescribed fire is doing its intended
job or is killing the trees that the manager is trying to save. Similar challenges exist for
people wishing to reintroduce fire safely in forests containing giant sequoia, oak, or other
species that were fire-tolerant under the historical fuel and fire conditions.

In short, the reintroduction of fire as a regular disturbance in forests creates enormous
challenges for land managers. Research is underway, but may take years to produce defi-
nite results. Forests that have been without fire for decades are seriously altered and, in
terms of our forest health definition—unhealthy. Their present condition also means that
they are unstable and at high risk of experiencing major damage in the next few years. The
fact that the forests took decades to develop this unstable condition does not suggest that
they can remain unstable for an equally long time, and to delay treatment is to invite
damage. Restoring healthy conditions normally requires either restoring fire as a regular
process or carrying out other silvicultural operations such as thinning and timber harvest
in ways that mimic fire’s effects. Neither is easy, and forest scientists and managers are
challenged to find ways that are acceptable under 21st Century land use and environmen-
tal conditions—and which today’s citizens will support.
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General Forest Health Considerations
For Different Ownerships

Forest Industry

The forest products industry (defined as companies that own both forest land and
industrial facilities to process wood or paper products) owns about 10 percent (71 million
acres) of the Nation’s forests, most of which (70 million acres) are classified as timber-
lands.

Industrial ownerships are generally managed in large blocks for the purpose of pro-
ducing wood for products ranging from paper to housing materials. As long as favorable
economic and regulatory conditions exist, these owners are motivated to maintain their
forests in good growing condition. Large industrial owners have the capacity and funding
to incorporate the latest in scientific findings and technology (which small owners often
lack) and the freedom of action to test new and innovative ideas (which public managers
almost always lack). They tend to resist pressure to fragment their lands into smaller
ownerships.

All Forest Timberland

- 48%

Cwnarship category

Siher
pabls

iy

taiensd

Ownership of United States forest and timber land. The U.S. has about 738 million acres of
forest land. About 490 million acres are suited and available for growing timber crops.
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Through their major U.S. trade association—the American Forest and Paper Associa-
tion (AF&PA)—the industry has created the Sustainable Forestry Initiative (SFI), which
requires all association members to follow a set of principles and guidelines designed to
achieve sustainable forestry. The goal is to improve the management of industry-owned
land to achieve sustainable conditions recognizing the value of clean air and water, pro-
ductive soils, diverse fish and wildlife habitat, and pleasing aesthetic conditions. Progress
in implementing the SFI, which has been in operation since 1995, is the topic of an annual
report to the public that invites public scrutiny of the industry’s practices.

From a forest health standpoint, industrial forests are generally maintained in young
to mid-aged stand structures. Industrial forests based on plantation management lack the
species diversity and habitats associated with older, more complex forest structures, but
this s offset in some areas by increasing protection of streamside management zones that
break up plantations and allow development of older, more complex areas that provide
habitat diversity. Since young forests are less likely to experience some of the stress-
related disturbances like insect epidemics, and since their owners tend to manage inten-
sively to avoid damaging epidemics or disturbances, these forests are often found in ex-
cellent condition. Industry’s forests are clearly at the mercy of economic forces, however.
If a corporate takeover or other decision is followed by an “asset liquidation” that strips
the merchantable timber, years of inable forest g/ can be quickly lost.
Thus, from a forest health point of view, maintaining long-term ownership stability and
commitment to sustainable forestry practices is a major benefit.

Nonindustrial Private Forest (NIPF) Owners

NIPF owners control about 48 percent (353 million acres) of the Nation’s forests, of
which 288 million acres are classified as timberlands.

Individuals and families own most of the nonindustrial private forest lands, although
there are some large blocks held by family trusts, investment interests, American Indian
tribes, and Alaskan Native Corporations. NIPF areas are more subject to fragmentation
pressures than industry lands——trends show continuing declines in the mid-sized owner-
ships, accompanied by increases in the number of owners. In general the large ownerships
use professional advice in managing their forests and the smaller ownerships do not. As
ownerships become smaller, less of the land is managed with the assistance of modern
forestry expertise. Fragmentation also means that these forests are less likely to function
as large-scale ecosystems, and forestry practices such as prescribed fire, thinning, or tim-
ber harvest become difficult to plan and apply. Most of the eastern forests are in this
ownership category.

There is a tremendous diversity of forest stages and conditions on NIPF lands. Since
they often occupy some of the gentler terrain and most productive soils in a region, they
tend to be some of the most resilient and productive biological systems. Many owners live
on or near their properties, allowing for close and personal involvement in forest care.
Where family and personal ownership pride and economic opportunities exist, some of
the Nation’s finest forest care takes place on such lands.

Timber is harvested from almost all NIPF lands at some time, but often without ben-
efit of a plan or professional advice before, during, or after harvest. Annual property
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Millions of Owners
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Private forest ownership by size of ownership. Source: Birch 1995,

taxes, complex income tax rules, and estate taxes exact a constant toll, pushing these
forests toward smaller sizes, premature or ill-planned harvests, and conversion to other
land uses.

The result of these forces are portrayed in the disturbing trends in today’s NIPF own-
ership patterns (Sampson and DeCoster 1997). The rapid rise of ownerships smaller than
100 acres Jeads to the conclusion that, by 2010, over 150 million acres—38 percent of the
Nation’s most productive forest lands—could be held in ownerships less than 100 acres in
size. Many of these owners are older and retired, suggesting a continued high tunover and
fragmentation rate. When older owners die, the pressure of estate taxes can force heirs to
liquidate timber or sell the land in order to pay taxes. Even where that isn’t the case, the
children have often moved far from the land and have little interest or ability in maintain-
ing the forest management plans that have been in effect. Forests live longer than people,
and generational change—which is seldom a problem on public or industrial lands—can
have significant impacts on NIPF quality.

Federal Ownerships

The federal government controls about 34 percent (249 million acres) of the Nation’s
forests, of which 97 million acres is classified as timberlands while over 152 million acres
are legally set aside for other uses such as wilderness or parks, or do not produce enough
timber to warrant commercial management.

Federal forest lands were acquired to protect large blocks of resources for public
benefits ranging from recreation to watershed protection; wildlife habitat to wood supply.
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Forest managers have done that for the most part in a context of increasing tension be-
tween local and national interests, and between economic and environmental users.

These lands provide large natural areas protected by federal authority, which resists
the economic and development pressures that fragment and convert private forests to small
chunks or other uses. A complex and often conflicting web of laws, combined with cuts in
budget and staff, has taken its toll on the management of these forests. Conflicts over
these lands and their use have become more complicated, and there has been a growing
public attitude that these lands should be left to nature and not managed or affected by
human activity.

Public management of large areas facilitates big solutions to big problems where
people can agree; it also affords an opportunity for profound gridlock when people don’t
agree. The nature of big solutions is that they are hard and often slow to implement,
meaning situations can develop into a big-mistakes-followed-by-big-correction scenarios
common in large centralized systems. It is easy for national political debates (often framed
in polar arguments) to lead toward one-size-fits-all policies or programs that may have
little to do with local conditions.

The bulk of the revenues from timber sales, grazing, and mineral leasing go into
federal accounts rather than into local land management. A share goes to local govern-
ment to support roads and schools, while the local economy also profits from the jobs and
economic activity created by federal activities. Land management budgets for the federal
agencies are developed within the federal budget and appropriations process. Because
bringing money into local communities and the federal coffers is always a more attractive
political priority than spending appropriated funds, Congress has been more likely to
favor practices that produce revenues than in authorizing budgets to carry out forest main-
tenance.

Insect epidemics are a problem in large areas of uniform forest conditions and structures.
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The controversies over federal forest management, most of which are not directly due
to forest health concerns but which nonetheless affect forest conditions, are leading to-
ward new approaches. Ecosystem managerment, with its emphasis on site conditions and
adaptive management, has become accepted federal land manag policy, but is in-
creasingly shown to be inconsistent with single-dimension federal policy decisions or the
relatively-inflexible forest plans developed under 1970s-era policies. Policy gridlock driven
by polar constituencies has become frustrating to most of the participants, driving interest
in seeking new ways to resolve difficult issues.

Included in the new approaches are community-based “collaborative™ groups that
focus on 3 particular piece of public forest, and bring together as many interests as pos-

sible to work out agreement on what kinds of action would be in the interests of the entire
community-—people and forests combined. While those approaches are new, and not yet
fully supported by federal legislation, the appeal for decentralizing decisions and creating

_ a better connection between local conditions and federal policies seems strong. Another
approach, still to be tested, would involve state forestry agencies in the role of “manage-
ment agent” for the federal government, particularly in areas where federal, state, and
private lands are intermingled with ex-urban growth, creating a complex intermix that is,
in many cases, the most dangerous and difficult wildfire situation faced by forest manag-
ers today.

Other Public Ownerships .

States and local governments control about nine percent (65 million acres) of the
Nation’s forests, of which around 35 million acres are classified as timberland and around
30 million acres are in parks and other reserves.

State and local governments can respond more directly to local concerns than federal
managers, but many of the problems such as inadequate staffing and restricted budgets are
similar to those on federal lands. State forests in western states are often found in isolated
sections that were granted at statehood, and these are sometimes hard to manage because
of their intermixture with other ownerships. Public forests protect large areas from the tax
and development pressures that might otherwise fragment them. In some areas of the
upper Midwest and Northeast, state forests may be more important in maintaining large
forest areas than either the federal government or private industry.

There is strong staff capability at the state and local level to apply professional exper-
tise to their land management, and this may often affect large areas. The land can be held
long-term and managed for noneconomic cutcomes and public uses. Big solutions to big
problems are possible (if people can agree on both the problems and the solutions), and
there is access to tax dollars for maintenance of public resources.

Although state and local decisions may still be politicized, they are in closer context
with local conditions than are many federal decisions. In many states, the manner in
which the state forests are handled is established by the state’s constitution, or in fairly
rigid state law. Thus, one state may have to manage their forests for maximum return to
the state’s educational budget, while another may be dedicated to keeping large areas of
forests “forever wild,” and allowing no harvest of any kind.
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STATEMENT OF JANICE MCDOUGLE, ASSOCIATE DEPUTY CHIEF, STATE AND PRIVATE
FORESTRY, UNITED STATES DEPARTMENT OF AGRICULTURE, FOREST SERVICE

MADAM CHAIRMAN AND MEMBERS OF THE SUBCOMMITTEE:

I am Janice McDougle, Associate Deputy Chief for State and Private Forestry re-
sponsible for forest health, fire and aviation, and cooperative forestry programs.
Thank you for the opportunity to join you to discuss forest health and to hear the
General Accounting Office’s (GAO) preliminary observations concerning forest
health and fuels.

It is our understanding that the GAO report will focus on the health of the na-
tion’s forests as it relates to fuel conditions and risk of damage from catastrophic
wildland fire. The Forest Service is looking forward to working with GAO to identify
ways to continually improve forest health conditions.

Wildland Conditions—What is the Nature of the Problem?

We estimate that approximately 39 million acres of National Forest System lands,
primarily in the inland West and the Atlantic coastal states, are at high risk from
damaging, high-intensity, wildland fire. Many of these stands are dense and over-
crowded with high mortality rates due to bark beetle or other insect outbreaks. For
instance, in eastern Oregon and Washington, forest inventories show that mortality
has been above average over the past decade on all forest ownerships.

It is important that the public understands that fire is part of a natural, ecologi-
cal cycle and, over a long enough period, all forests will eventually burn. The exclu-
sion of wildland fire for the last 100 years has had a profound influence on the com-
position and structure of natural fuel conditions, and the function of those eco-
systems where frequent and low-intensity fires historically occurred. These condi-
tions are contributing to the growing severity of the fire situation throughout the
country. Unless we address these changed conditions, the fire severity situation will
continue to grow, threatening the health of watersheds and larger ecosystems.

In addition to changes in natural hazardous fuels, demographic changes of people
moving from urban areas to rural areas have resulted in an increasingly complex
mix of people, infrastructure and forests, which is known as the wildland urban
interface. Throughout the United States it is more and more common to see homes
and other types of structures being built in wildland environments. Because of their
location, these structures are extremely vulnerable to fire should a wildland fire
occur in the surrounding area. This trend is resulting in a volatile situation that
must be addressed.

Management Direction—What are We Doing?

This is as much a forest health concern as a fuels condition. We are addressing
this problem at the most fundamental level. We have embarked on an aggressive
program to use fire in a more natural ecological role to reduce hazardous fuels and
to help protect forest ecosystems from the ravages of high-intensity fires and epi-
demic insect attacks. Other tools we are using to improve ecosystem conditions in-
clude timber sales, thinning, and other fuel reduction methods, including mechan-
ical treatments. However, we will not treat, nor is it practical to treat, all of the
affected acreage. Therefore, we are prioritizing the areas to be treated first, to ad-
dress those areas of greatest risk and potential for damage such as, wildland urban
interface areas, critical watersheds, and sensitive wildlife habitats. This strategy
will focus available funds and capabilities where they will have the most effect. We
are creating a management environment that encourages the treatment of those pri-
ority areas through budget allocation and direction to local managers.

To help better understand the nature of the issues, we are currently imple-
menting the Joint Fire Science Plan as provided in the Conference Committee re-
port for the 1998 Interior Appropriations Act. The four principal purposes of the
plan are to complete a national program for:

¢ Fuels Inventory and Mapping
« Evaluation of Fuels Treatment
¢ Scheduling of Treatments

* Monitoring and Evaluation

Projects have already been identified and grants and contracts issued to help us
better manage the hazardous fuel reduction program.

We appreciate Congressional support for expanding our fuels treatment program.
During FY 1998, the Forest Service will have treated more than 1.2 million acres.
By 2005, we plan to treat at least 3.0 million acres annually. Treatments will con-
tinue to focus on high hazard areas and those which pose significant risk to highly
valued resources, public and firefighter safety and wildland urban interface areas.
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This program expansion has received Congressional support both in terms of in-
creased appropriations and a budget structure that moved hazardous fuel reduction
activities from Preparedness and Fire Use to Fire Operations. This allows flexibility
in funding hazardous fuel activities to address more effectively the health of NFS
lands without detracting from the capability to prevent forest fires and take prompt
action on supressing wildfires. The Federal Fire Policy, also, has given both the For-
est Service and the Department of the Interior greater flexibility to manage
wildland fire to benefit resources, particularly using prescribed fire.

Management Needs—Challenges

As the hazard fuels reduction program expands, we are facing many challenges
that may reduce our ability to use cost effective prescribed fire. Examples of these
challenges include public acceptance and understanding of prescribed fire practices,
smoke management issues, and concerns for homes and structures in the wildland
urban interface. Also, costs to treat the highest priority areas, such as highly valued
resource areas and wildland urban interface zones, will be higher than current na-
tional fuel treatment costs per acre. This is because some of these areas will require
multiple treatments, such as combinations of mechanical treatments and fire to be
safely and effectively executed. Other internal challenges to accomplishment of haz-
ard fuel reduction goals include maintenance and development of skills, training,
personnel and contracting authorities to support adequately the program.

Summary

Clearly, the challenges we face in improving forest health and reducing fire risk
are great. By restoring fire to its natural role in ecosystems, we can improve the
health of our nation’s forests while, at the same time, reducing their susceptibility
to catastrophic fire. Through improved collaboration among cooperating Federal
agencies and State and local entities we can maximize the effectiveness and effi-
ciency of our fuels treatment and fire fighting efforts insuring that resources are
better utilized.

We cannot lose sight of the fact that the current situation developed over many
decades. Any solution requires significant time and commitment. The Chief is
changing accountability within the agency to assure that the performance measures
of District Rangers and Forest Supervisors are directly related to the conditions of
the forests they manage. We are working to assure that there is a comprehensive
inventory of conditions and strategic “plan of attack,” and we are working to insure
that all stakeholders are partners in our efforts. We believe that we have the ability
and capability to move towards improved forest health and reduced fire risk in crit-
ical areas of concern to the public.

Thank you, Madam Chairman, and I welcome any questions the Subcommittee
may have.
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Differences in East and West Forests

Many of the major trends identified earlier affect forest health in every region of the
U.S., but their relative importance is significantly different. Dominant forest types, envi-
ronmental conditions, patterns of human population, and forest ownerships are very dif-
ferent between forests in the East and forests in the West. The varied relationships be-
tween people and forests affect how and why forests are owned, the capabilities and ex-
pertise applied to forests, and the decision-making processes for responding to forest prob-
lems.

A comparison of the two regions reveals that:

»  The East and West are well matched in forest area (52 percent in the East; 48 percent
in the West).

*  Concentrations of people are vastly different. About 78 percent of Americans live in
the East, fairly well spread across the landscape. Of the 22 percent who live in the
West, more than half live in California and the remainder are found mainly in a few
large cities.

West

Forest data is commonly presented by regions (AK - Alaska; PNW - Pacific Northwest;
PSW - Pacific Southwest; INT - Intermountain; GP - Great Plains; NC - North Central;
SC - South Central; NE - Northeast; SE - Southeast).

3
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s There are 187 acres per 100 people in the East; 623 acres of forests per 100 people in
the West. '

»  Federal ownerships dominate the West—imore than 60 percent of all western forests
are federally owned.

= Private ownerships dominate the East—69 percent of all eastern forests are in nonin-
dustrial private (NIPF) ownership.

+  More than 80 percent of all federal lands in the U.8. are in the West; almost
80 percent of all the industrial and other private forests are in the East,

« I we recognize that a major value in public forests is providing public recreation,
there is almost a ten-fold disparity between East and West, with the West (excluding
Alaska and Hawaii) having 265 acres of public forest per 100 people, while the East
has 32 acres of public forest per 100 people.

¢ Private timberland, on the other hand, is twice as available in the East (136 acres per
100 people, compared o 76 in the West; see Table A2, p. 71}

These profound differences make it difficuit to develop over-arching national policies
and programs aimed at forests and forest health. As Table 1 illustrates, a pational discus-
sion of just one of the major trends affecting forest health (e.g., fire) cannot be conducted
without the debate taking on almost entirely a regional flavor. The fact that wildfire af-
fects federal lands and budgets so importantly makes it a political issue for the federal
government, but it will not be seen as very important by people whose interests lie mainly
in the East. The ranking of the relative levels of importance are subjective, and may not
reflect a particular local situation, but illustrate some of the differences involved.

West East
]

15

Y

Ownership category

Federal ownership dominates western forests, while in the East, nonindustrial private
forests are the most common.
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Table 1. Relative Level of importance of Broad Trends Affecting Forest Health, By
Region

Region Low <@= <= Levelofimportance =i =P»  High

East Simplification  Fire Animals  Fragmentation Exotics Emissions
West Emissions Fragmentation  Animals  Exofics Simplification  Fire
Eastern Forests

Millions of private decisions, complex market forces, and more than 205 million
people living among 384.5 million acres of forests combine to determine forest condi-
tions in the East. Exotic plants, animals, and pests spread rapidly into native forests here.

Forest air, water, and soil are impacted by emissions from population and industrial
centers, with some eastern forests receiving up to 15-20 times more nitrogen than western
forests. This has been the focus of a great deal of study as to the effects of “acid rain,” but
research results on the effects of acid rain alone have generally failed to show it as a direct
cause of tree death. The subject of airborne pollutants is a lot more complex than simply
acid rain, and the effects of these chemical inputs to the forest have proven very difficult
to document in most cases. Localized impacts have been demonstrated, but widespread
regional or national effects have not. Ask a forest ecologist, however, whether or not a
major change in a primary nutrient is likely to have an unbalancing effect on an ecosys-
tem, and the response is that it will,

Fall colors attract thousands of visitors to northeasiern forests each year.
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There is tremendous pressure toward fragmenting the eastern private forests into smaller
tracts as people seek rural lifestyles. Large blocks of public land and industrial land are
under pressure to serve recreation needs and nature-preserve priorities. Part of serving
those needs is, of course, reducing visible signs of forest management.

These forests constitute much of the Nation’s sustainable supply of wood for prod-
ucts. Most of the lands available and capable of sustaining both wood supply and environ-
mental functions are in the East—80 percent of the forest industry lands and aimost 80%
of the nonindustrial private forest (NIPF) lands. Stated another way, of the 490 million
acres classified as productive timberland (land capable of producing 20 cubic feet or more
of wood per acre per year and not dedicated to other uses) in the United States, almost 361
million acres (74 percent) are in the East (Table A.2, p. 71-73).

Many eastern forest regions are dominated by mid-aged forest stands and structures—
the result of shifts away from centuries-old patterns in logging, agriculture, and settle-
ment. This may produce forests that look thrifty and healthy at the moment, but which
lack the diversify of stand structures needed to support historical biological diversity in
the region. In particular, there is a lack of the savanna structures and the complex (often
called “old-growth”) structures, replaced instead by widespread areas of dense structure.

Species shifts are evident. Major species such as chestnut are gone, and oak is being
replaced by shade-tolerant species such as maple. The result is a forest that is not, in many
places, similar in composition or structure to the historical forests that developed on these
sites. The present-day hardwood forests—regrown following cultivation in the early 20th
Century or heavy logging in the late 19th Century—are relatively even-aged over fairly

Softwood
(tons/acre)
050
50-100
100-155

Hardwood
(tons/acre)
0-25
25-50
§0-100
100-155

A study by Sandra Brown and associates gives a good indication of the forest biomass
densities across the eastern forests. ’
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large areas. They are heavily intermixed with people, roads, and communities. Active
forest management and activities such as logging have been limited as the forests were
regrowing, but could become more common—and more controversial—if future market
conditions favor more active logging.

Forest health questions, which have been largely concerned with epidemic outbreaks
of pests such as gypsy moth and bark beetles, seem certain to become more complex in
the future. As dense forests grow older, and trees become larger, more crowded, and com-
petitive, will we see stress-induced pest epidemics, large-area die-off, or wildfire prob-
lems similar to those that are already evident in other regions? In many cases, we do not
know. It is not a possibility that should be ruled out, however, because if it occurs in
combination with public pressures opposing active management intervention, the result
could be major—and potentially destructive—change over large areas inhabited by mil-
lions of people.

The challenge, as these forests become older and less stable, will be to introduce
needed management without repeating the widespread forest removal that characterized
the carlier logging eras. Efforts such as the forest products industry’s Sustainable Forestry
Initiative (SFI), and the forest certification programs currently being developed by organi-
zations such as the Forest Stewardship Council, may help create the credibility and public
support that will be required to address future forest health problems.

Western Forests

The dominance of government-owned forests in the West creates special conditions.
The West has a little more than 58 million people, living primarily in a few concentrated
areas—>56 percent in California alone. Most of the 363 million acres of western forests are
held in large blocks of federal ownership, and most of the other forest areas—held pri-
vately or by states—are also in large blocks. State forest practice acts are in place in many
western states, providing regulatory controls on private forest management. The tenden-
cies toward centralized regulatory control contributes to large areas with uniform condi-
tions. Large expanses may be cut rapidly, or have no cutting at all; they may be dominated
by uniform stands of very old forests, or very young. Recent endangered species regula-
tions requiring management of some areas devoted to the needs of one species are creat-
ing additional uniformity.

Fire suppression activities since settlement have reduced the diversity created by pre-
settlement fire patterns. Structural diversity has been lost even in remote wilderness areas,
as airborne fire fighting capability suppressed many of the smaller fires that would have
created “patchiness” in the landscape, and the late fall and early spring burns ignited by
Native Indians were eliminated.

Available timberland is fairly rare in the West. Although the West contains half of the
Nation’s total forests, it has only 27 percent (129 million acres) of the available timber-
land. Two-thirds of those timberlands (80 million acres) are on public lands, making pub-
lic land policy a major economic issue with western communities, and important in terms
of the national timber economy, as well.

Uniform management of large areas increases the risk that a major disturbance can
rapidly cause widespread changes in the landscape. These disturbances include massive
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General
Forest Types

Douglas-fir
Hemlock-sitka spruce
Ponderosa pine
Western white pine
Lodgepole pine
tarch

} Fir-spruce

j Chaparral
Pifion-juniper
Hardwoods
Aspen-birch

Western forests occupy mountain ranges and wetter regions. Many of them exist at the edge
of deserts too dry or alpine regions too cold for trees to survive.

die-offs from insects, diseases, and other agents, and wildfires that are far larger, more
intense, and more environmentally destructive than those that historically disturbed the
forests.

Federal managers trying to respond to these conditions are torn by incompatible goals,
differing interest group pressures, and conflicting federal legislation. Recent government
downsizing has reduced budgets and staffing assigned to maintain public forests while
costs of catastrophic events are rising. The U.S. Forest Service spent nearly $4 billion on
forest fire control from 1985-1994, as large fires swept through fuel-heavy western for-
ests. The visible results of that expenditure were around 18 million acres of burned-over
landscapes, many of which will take a century or more to return to their pre-fire condition.

The total cost—fire fighting expenditures, lost lives, property and resource damage,
and the energy and money devoted to political battles over what to do with fire-damaged
timber—runs into uncounted billions of dollars. Measurable social and environmental
benefits of the experience are few, while institutions and civil discourse suffer greatly
from the political controversies stemming from such legislation as the 1995 “salvage
rider” (see page 38).

On balance, the current wildfire situation argues for a new approach to public land
management, but the issues—fire ecology, risk assessment, prescribed fire and smoke,
impacts of mechanical treatment—are both complex and, in today’s world, controversial.
The need for increased public dialogue and agreement is clear, as is the need to reach



130

R. Neil Sampson and Lester A. DeCoster 37
5 1,000
% 4 @ Acres burned . T 800 g
‘5 3 ~* Suppression costs ‘ i 600 %
< ’ a
[ =
S 2 A 400 S
E =
1 A 200 =
0 [=] (=2 [=] 0
~
$ &8 8 §&§ 8 § %
- — - e - - -
Year
Nominal Dollars ea Source: USDA Forest
Qutlays N/A for 1974-78, 95, 97 Service Statistics

Wildfire acres burned and fire suppression costs (U.S. Forest Service in 11 Western states,
1940-19%7). :

agreement quickly as forests continue to face additional damages. In places like the Boise
National Forest of Idaho, where around one-third of the ponderosa pine forest has been
burned since 1989, time is quickly slipping away.

Forest health conditions in other forest ownerships in the West are deeply affected by
the over-arching federal ownerships. Forest traumas don’t stop at boundary lines, and

A modest summer rain on wildfire-damaged sofls (see p. 63) resulted in a major debris- and
mud-flow that damaged the North Fork of the Boise River in 1995.
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\
{

insect and disease infestation, exotic species invasions, fires, and other problems tend to
move freely from one ‘ownership to another. Because federal lands are often in more
remote, high-elevation locations, the changes that occur in them may flow downhill to
affect lands and waters below. Conversely, the people and animals from the populated
areas may create unusual impacts or import exotic species into areas that would otherwise
seldom be impacted.

Private decision making and economics are also affected by the federal presence.
Development pressures may be concentrated into very small private areas near public
forests, and local or regional timber markets can be disrupted as federal timber goes on

and off the market due to political decisions made in Washington.

The 1995 Salvage Rider

In 1994, wildfires bumed 4 million
acres, mostly on federal land in the West,
and the Forest Service spent over
$1 billion for fire fighting. The smoke stili
hung in western valleys as the fight heated
up over what to do with the fire-killed
timber. At the time, the Forest Service
estimated that there were some 18 billion
board feet of fire- and insect-killed timber
on the National Forests, of which 4-5
billion board feet could be salvaged
economically without damaging the
ehvironment. In general, the dead timber
had to be harvested within two or three
years, before it lost economic value to
decay and insect damage.

In Congress, legislation was intro-
duced to expedite timber salvage on
federal lands by exempting salvage sales
from administrative appeals, limiting the
time available for judicial review, and
easing environmental planning proce-
dures. The legislation was attached as an
amendment to a rescissions bill for the
fiscal year 1995 budget, thus the name
“salvage rider” President Bill Clinton

vetoed the bill, citing opposition to several
nonforest provisions, as well as criticizing
the salvage rider. Congress and the
President worked out compromises on the
other issues, and the President signed the
bill (PL. 104-19) on July 27, 1995. The
salvage rider established the expedited
program through December 31, 1996.

implementation of the bill was
immediately surrounded by controversy.
Environmental organizations labeled it
“logging without laws,” a charge contested
by the Administration, who directed the
agencies to salvage the timber under
existing environmental laws. As implemen-
tation proceeded, the Forest Service found
itself in court battling with both the forest
products industry, who claimed the agency
was not following the law effectively, and
the environmental organizations, who
claimed the law was being extended
beyond its intent.

One particular area of controversy had
littie or nothing to do with dead timber. One
section of the rider ordered the release of
green timber sales that had been halted
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because of concems for environmental
issues. Those sales had been directed by
section 318 of the 1990 Appropriations Act.
They had been prepared for sale, but
withdrawn by the agencies because of
environmental concerns. Many of them
were “old growth” forests, increasingly
prized as wildlife habitat and ecological
resarves, and the environmental opposi-
tion to their harvest was intense.

For many in the forest conservation
community, the salvage ridér was a
nonevent until the section 318 sales were
added in the Senate version of the bill. For
the most pan, all of the salvage sales that
could be done in the 18-month period
were well into the process of environmen-
tal assessment, and most of the decisions
had been made. But the section 318 sales
set off a storm of opposition that over-
whelmed virtually any assessment of the
salvage rider's environmental impact.

The General Accounting Office
reviewed the salvage sales conducted
under the rider, and its 1997 report noted

that several of the salvage rider’s features,
such as expedited reviews, seemed to
have caused little impact in terms of either
the amount of timber harvested or the
harvest methods used. They also reviewed
14 salvage sales that had been chal-
lenged by environmental organizations on
the grounds that they contained too many
green trees to qualify as “salvage,” and
found that the Forest Service had ad-
equately documented its reasons for
inciuding these sales under the salvage
rider definitions.

For all these studies and opinions,
however, one fact remains clear. The 1995
salvage rider poisoned relations between
the Forest Service, the forest products
industry, and the environmental commu-
nity. Any future attempt to expedite forest
health treatment on the Nationa! Forests,
regardless of its scientific basis, will have
to withstand the challenge that it is not “just
another salvage rider”
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economic opportunity to do thinning, because the trees that need to be removed are
the smaller, less valuable ones that do not pay for the work involved. Unless the
owners are willing to invest for long-term values in these stands, they may stay in this
condition until fire, wind, or pests disturb them.

Reproduction and survival of new plants may be largely limited to shade-tolerant
species in a dense forest. Thus, as the larger, more dominant trees die for various
reasons, they are replaced by the shade-tolerant species that have grown in under
them. Such transitions move pine forests toward fir or hardwoods, coastal Douglas-fir
toward hemlock, oak toward maple. Where these transitions reduce forest valtues that
people feel are important, or set the forest up for new kinds of disturbances that
people feel are damaging, intentional management of the trees may be the only way
the transition can be halted.

Table 2. Western Forest Health Concerns

ForestType Primary Region™ Health Concerns
Spruce Alaska Large uniform areas of dense, mature stands with insect
epidemics and major wildfire risk

Douglas-fir (coastal) PNW (west side)  Concerns with retention of complex stands and excess

g ion on low-ek ion lands. Major windstorms
can create large areas of dead & down trees, followed by
large, hot fires. Endangered species include northern
spotted owl, several species of salmon and trout.

Douglas-fir (inland) PNW (inland); Invades ponderosa pine and western white pine sites

InlandWest when fires are suppressed. Dense, stressed stands
encourage root rot and mistietoe, setting the stage for
large, lethal crown fires.

Ponderosa pine PNW (inland); Savanna structures severely lacking; large areas of dense

Inland West and understory stands exhibit stress, particularly during
droughts. Wildfires burn as lethal crown fires instead of
nonlethal ground fires due to ladder fuels that carry
ground fires into treetops.

Mixed conifers PNW, PSW, Changes in fire regimes and historical high-grade logging

Inland West have led to large areas of dense stands. Savanna and
* complex structures are lacking in many areas, and the
amount and arrangement of dead fuels can lead to lethal
crown fires that will foreclose their development for
centuries.

Western white pine IntandWest, PSW  The exotic white pine blister rust has nearly wiped out the

species across its range. Resistant strains have been
selected and planted, but there is worry about the narrow
genetic base being used. (Blister rust also threatens
sugar pine and whitebark pine in these regions.)
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Forest Health Concerns by
Region and Forest Type

There are many different forest types, but as noted earlier they generally differ be-
tween East and West due to the differences in climate, elevation, and geology. Some of the
major types, and some of the forest health concerns generally associated with them, are
listed in Tables 2 and 3. This is not an exhaustive listing, nor is it meant to suggest that all
of any forest type is characterized by the problems listed. This is followed by some brief
regional discussions. The regional boundaries are established by the Forest Service, and
the basic data and maps of general forest types come from Powell et al. (1993). As will be
noted, some of the more extensive forest types, such as ponderosa pine in the West and
oak in the East, extend across several regions. The Great Plains region was omitted from
the regional roundup, which overlooks the ponderosa pine forests in South Dakota and
Nebraska, as well as the riparian hardwoods that inhabit the region.

The regional discussions are included to provide some idea as to the types of forest
health issues being discussed by people who know the forests of the region. They are not
exhaustive, of course, and much of the discussion in some places focuses on the indica-
tions of a forest health problem—insect and disease epidemics, extraordinarily large and
hot wildfires, or problems with forest regeneration. Taken together, however, they illus-
trate the enormous range and complexity of America’s forests.

The most general forest health problem across different forest types and regions to-
day is the preponderance of dense forest structures and the lack of an adequate proportion
of the savanna, open, and complex structures (Oliver et al. 1997). The reasons for this vary
by region, forest type, historical factors, and past management and ownership patterns.
Where dense forests dominate the landscape, however, managers are faced with similar
challenges, such as:

»  Species diversity—in terms of plants, mammals, birds, and fish—is likely to be low,
since the dense structure is the least-used of the major structure types. If other struc-
tures (such as savanna or complex) are totally absent, species that depend on them
may be on the threatened or endangered species lists.

*  Plant stress is likely to be observed in the trees, particularly as they grow larger and
more competitive. If this begins to kill a few trees or small patches, it may be part of
a transition to an understory structure. If it sets up the stand for an insect or disease
epidemic that kills most or all of the trees, or if conditions support a wildfire that kills
all, succession will begin again as an open structure.

«  Where dense stands slow or stop tree growth before the trees reach a merchantable
size, the response often prescribed is to thin the trees so that the remaining individu-
als have adequate light, moisture and nutrients for growth. But often there is little

41
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PNW (inland);
Inland West

PNW, PSW,
Inland West

PSW (Hawaii)

InlandWest

InlandWest

Fire suppression has led to larger areas of uniform,
dense stands. Lack of open structures and

reduced meadow area affects diversity and increases
risk of landscape-level wildfires. Wildfires are no more
lethal than historical, but less frequent, and much larger
when they happen.

Often associated with riparian areas or lowland valleys,
many of these forest types have been dramatically
reduced by agricultural and urban development;
streamside forests are often in need of restoration.

Only fragments remain. Exotic species have replaced
most natives, often by more aggressive growth following
hurricane disturbances.

Fire suppression has afiowed conifers to invade, while
heavy elk and deer browsing has limited regeneration.
Aspen reproduces from root sprouts rather than by seed,
and there are predictions that much of the region’s aspen
will be lost unless seasonal fire management is restored
and animal populations controlled (Kay 1997).

Fire suppression has allowed P-J to expand onto grass
and brush lands, increasing soil erosion and runoff due to
reduced ground cover. The aggressive root system
eliminates grass, making prescribed fire difficult.

“PNW - Pacific Northwest; PSW - Pacific Southwest. See map, p. 31.

Table 3. Eastern Forest Health Concerns

Forest Type

Primary Region*

Health Concerns

Oak

" Longleaf pine

SC, SE, NC, NE

SE

SE, SC

Many oak forest types occur across the East. Savanna
and complex structures are missing due to land clearing
and logging. Fire regimes have been altered and cannot,
in most areas, be restored due to human populations and
settlements. Oak regenerates behind fires and huricanes,
and is repl by other species in the ab of these
disturbances. Attempts to preserve complex oak forests
have generally failed due to lack of suitable fire regime.

Range is greatly reduced due to early logging, removal of
fire and replacement with loblolly or slash pine for

ial use. All are lacking, but particularly
savanna. Restoration efforts are underway.

Major timber species in the South, managed largely in
young stands, so many areas lack savanna, understory
and complex structures. Dense stands develop on
nonmanaged lands, i ing stress and epi i
outbreaks of beetles and fusiform rust.

continued
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Agricultural development elimi d extensive areas of
bottornland hardwoods, particularty in the last quarter of
the 20th Century. Remaining stands are often fragmented
by fields, affecting wetland and habitat values.

Many of these have been fragmented by development and
drainage. Some are threatened by aggressive exotics,
particularly those that can out-compete natives in the
wake of periodic hurricane disturbances.

High-elevation species have suffered severe diebacks in
recent years, believed to be linked to regional effects of
atmospheric pollutants. Pests like balsam woolly adelgid
are also involved.

Savanna and complex stands of white and red pine were
largely removed by 1900s-era logging; most are now
dense and/or understory stands. Currently most are
regarded as healthy. Jack pine needs fire regime restored;
dense stands of this species are needed for the
endangered Kirtland's Warbler.

Balsam fir is subject to periodic outbreaks of spruce
budworm.

Impacted by settlement, logging, grazing, exotic species,
and air pollution, these forests face significant risks.
Chestnut, once half of the forest, is no longer viable;
dogwood and butternut are in decline. Oak has been
replaced by maple and other shade-tolerant species in

_many places. Often fragmented into small ownerships

with limited management. Most stands are dense—open,
savanna, and complex structures are rare.

Sugar maple decline has been controversial, with official
surveys showing little decline while concerns continue to
be raised. Suspected causes include air poliution, drought,
insects and diseases, but there is little agreement,
indicating a prolonged forest heatth debate in some areas.

*SC - South central; SE - Southeast; NC - North central; NE - Northeast. See map, page 31

Alaska'

Alaska is a unique region, a huge frontier with few people and an enormous forest
resource in large blocks. Most of the forests are slow-growing boreal forests—birches,
willows, and spruces. Over 83 percent of Alaskan forests are classified in forest data as
“nonproductive,” or “other forest”—land that produces less than 20 cubic feet of wood
per acre per year. Along the coastal areas of Southeast Alaska, however, reside the north-
ernmost giants of the temperate rainforests that blanket the coastal slopes between Alaska
and California. Federal agencies control 60 percent of the Alaskan forests. About 9 per-

' Map reproduced from, and statistics derived from, Powell et al. (1993).
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Alaska Forests

Other softwoods
Aspen-birch
Hemlock-sitka spruce

cent of Alaska’s forests are within the National Forest System. Native corporations con-
trol large blocks of the remainder, and the “other public” includes state and borough
lands. There are few individual nonindustrial owners, and no industrial forests in the state.

The major forest health problems are currently associated with large expanses of
Sitka, Lutz, and white spruce that have been affected by spruce beetle epidemics and now
pose enormous wildfire hazards. It is estimated that over 1 million acres were affected by
insects in 1996, with much of the damage occurring in the Kenai Peninsula. The area of
insect damages reported is expected to drop in the coming years, as the amount of suscep-
tible live spruce forest diminishes. Some professionals express concern and uncertainty
over the future of these forests. Once dead, they will almost certainly burn. The question
is whether the heavy fuel loads will result in severe damage to soils. Without fire, or with
fire of unusual intensity, many of these places will revert to grass or brush fields for
decades or centuries. Some of these forests are, insofar as is known, the first forest on this
land since the glaciers receded, and little is known about the successional processes that
might occur. Almost 2 million acres were affected by wildfire in 1997, but information on
the estimated long-term impacts is not yst
available.

Action to head off wildfires and large
die-offs is constrained by large, remote ar-
eus, federal ownership, and no economic
market for the small trees produced in thin-
ning and fuel reduction. Changing these
situations is extremely difficult in remote
areas, so management options are limited
even where federal land use restrictions are
not involved. ' o e

Because recent years have experienced  penge stands of Alaskan spruce are

mild weather, beetle emergence has oc-  susceptible to large-scale insect epidemics
curred in May, weeks earlier than usual, that set the stage for huge fires.
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enabling the insect to complete its life cycle in one year instead of two. This has been
postulated to be connected to cli change, and it will create serious problems for the
forests if beetle populations explode. Amid the speculation about the potential effects of
climate change, one possibility is that a warmer climate might be seen largely in slightly
warmer winter temperatures at high latitudes, perhaps accompanied by slightly longer
growing seasons. One possibility is that this will be good for forests—a longer season for
growth. Another possible effect, however, is not so good—a longer growing season that
tips conditions in favor of a pest species. Alaskan forests may be one place where scien-
tists get the opportunity to watch change and do research that can answer these questions
more fully.

Major forest types on unreserved forest iand, Alaska

Msjor ForestType Estimated Area Percent of

(1000 ac) total forest
Other softwoods 60,750 51
Fir-spruce 26,662 25
Western hardwoods 19300 16
Hemlock-Sitka spruce 8,526 7
Other forest types 325 1
Total unreserved forest 118,563 100

Pacific Northwest

There is a wide diversity of forests in the Pacific Northwest, but in general they are
divided by the crest of the Cascade Range that runs through Oregon and Washington. On
the western side grow some of the most magnificent forests on earth, occupying some of
America’s most productive forest sites. Here, forest health conditions are heavily influ-
enced by long-running battles to preserve remaining areas of old-growth. The massive
Douglas-firs can live for several hundred years, and many of the forests feature even-aged
trees—300 to 400 years—indicating that they emerged from a major disturbance (possi-
bly a major windstorm followed by fire) in the past. Many areas of old growth have been
set aside in wilderness areas, parks, and other reserves, and they may remain in this con-
dition for many years before falling victim to a major disturbance. At some point, how-
ever, they will need to be replaced (in terms of complex, or old-growth structures) by
younger forests to retain regional structural diversity.

On the eastern side of the Cascades, conditions are drier and hotter in summer and
colder in winter, leading to forests that resemble those of the intermountain region. Many
lower-elevation forests were once ponderosa pine savannas; these have been largely elimi-
nated by farming, logging, and fire suppression. Today, most of the remaining pine forests
are in dense structures, susceptible to insect and disease outbreaks as well as lethal wild-
fires.

The mixed conifer forest types have various health problems, depending on their
location and structure. Again, having most of the stands in the dense structures is a prob-
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PNW Forests
Douglas-fir
Hemiock-sitka spruce
Ponderosa pine
Lodgepole pine
Larch
Fir-spruce
Pifion-juniper
Western hardwoods

lem for landscape and habitat diversity in the region, as well as a precursor to insect,
disease, and wildfire problems.

The region has an excellent potential for diverse approaches to managing forests and
a large economic base upon which to maintain forests. The forest products industry has a
larger presence in Oregon and Washington than anywhere else in the West (60 percent of
the industrial forests in the West are here) and NIPF owners enjoy economic incentives for
maintaining forests in good condition. Much of the industry, however, was developed to
process wood from public lands. That supply has been greatly reduced, so the industry has
shrunk and looks increasingly to private lands for its timber supply.

This shrinkage of the forest economy and public management trends may result in
the loss of an ability to sell wood from public forests. Large areas will be undisturbed by
harvesting but will face the risk of equally large die-offs and fires as forest changes con-

Major forest types on unreserved forest land, Pacific
Northwest region

Major Forest Type Estimated Area Percent of
(1000ac) ~ total forest
Douglas-fir 19,927 45
Ponderosa pine 7,480 17
Fir-spruce 4,294 10
Western hardwoods 4,154 9
Other forest types 8,110 19

Total unreserved forest 43,965 100
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tinue. Responding to these conditions will mean fighting for federal money to pay for
manipulating vegetation that has little or no economic value. One prospect might be to
encourage the development of a biomass energy industry that could take the unmerchant-
able material as part of fuel treatments. Another is to let whatever happens happen, then
spend large sums out of an emergency budget to fight fires and protect communities.
Another option may be the rebuilding of the infrastructure of mills and loggers at some
future date, if public support swings once again in favor of more intensively managed
federal forests.

Pacific Southwest

California forests range from lush conditions with enormous trees to dry situations
where forests are marginal. They are also intermixed with major human populations in
many areas. These volatile situations experience periodic wildfires that can be exception-
ally destructive, particularly in dry areas where unmanaged forests are mixed with resi-
dential areas.

Preserving remaining stands of sequoias, redwoods, and areas of old-growth are con-
tinuing issues in California. Big population centers in dry zones draw massive amounts of
water from the forested mountains, creating an interest in maintaining the value of forests
as watersheds. Changes in forest composition (from savanna to dense mixed conifers, for
example) may have had a significant effect on watershed and hydrologic conditions, al-
though there is little data on past conditions with which to make good comparisons. In a

PSW Forests
Douglas-fir
Ponderosa pine
Lodgepole pine
Fir-spruce
Redwood
Chaparral
Pifion-juniper
Westem hardwoods
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Major forest types on unreserved forest land, Pacific

Southwest region
Major Forest Type Estimated Area Percent of
: {1000 ac) total forest
Western hardwoods 9,888 29
Fir-spruce (mainly fir) 6,188 18
Chaparral 5,890 17
Ponderosa pine 5171 15
Other forest types 6,970 20
Total unreserved forest 34,085 100

continuing debate over forest management, local California groups are pointing out that
while timber sales result in some revenue for reinvestment in forest conditions, down-
stream water and power users pay nothing for forest management that protects their water
supplies. Some observers feel that if water production could somehow generate forest
management revenues, California forests could be managed to better accommodate water
needs and become healthier in the process.

Emissions from urban centers and their effects on adjacent forests are considerable.
Where the forests are fire dependent (as are most inland California forest types), those not
managed for forest products need fuel treatment and prescribed fire to reduce extreme
wildfire hazards. The health and visibility effects of smoke limits prescribed fire in many
areas, and there is considerable public opposition to mechanical fuel treatments, which
often require roads. Where neither option is available, managers have little choice but to
allow fuels to continue to build toward hazardous levels.

California has a wide variety of hardwood species that once covered large areas of
lowlands that are now the site of intensive agricultural and urban development. It is esti-
mated, for example, that riparian woodlands in the Sacramento Valley currently occupy
only one to two percent of the land they occupied in 1850. The oak and chaparral ecosys-
tems along the Pacific Coast developed under a regime of fairly frequent fire, and did not
tend to build up huge fuel loads until fires began to be suppressed. Without regular fire
management, these fuels can support—as demonstrated by the 1993 fires near Los Ange-
les—huge, deadly wildfires.

A sizeable forest industry in California and significant NIPF ownerships creates an
economic base for maintaining forests in good growing condition in areas away from
urban centers, but this industry is under pressure from large urban populations wanting
undisturbed forests. Forest management on private land is regulated by the most stringent
forest practices act in the country.

Hawaii

Forests in Hawaii provide scenic backdrops for a tourism economy. Protecting the
remaining native forests and dealing with the effects of exotics are primary concerns.
Exotics now outnumber native species, and there is a movement to try to renovate native
ecosystems by controlling exotics and reforesting areas such as farmland that is no longer
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used for sugarcane production. Tourism is the driving force behind native forest restora-
tion, since there is almost no forest industry. Growing biomass for energy production
could, at some future point, become important to the economy of the Islands.

Success in controlling some of the most damaging exotics (such as feral pigs and
goats) will depend on consistent public funding over the long haul.

Intermountain

In this generally arid region (often called the Inland West, to include similar forests in
eastem Washington, Oregon, and California), the forests grow in the snow and rain-catch-
ing mountains. Most people live in the valieys, where they rely on mountain watersheds
for municipal, agricultural, and power-generating water.

Cold winters and dry summers restrict microbial decomposition of dead wood and
other vegetation, and most of the carbon recycling must be performed by fire. Suppressing
historic wildfire patterns has led to a buildup of dead and dry leaves, twigs, bark flakes,
and other litter that provide fast-burning fuels and volatile, dangerous conditions in many
areas.

There is great interest in protecting forest watersheds for water supply, wildlife, and
recreation. In their current condition, many forests face big dic-offs and lethal wildfires
that can damage both watersheds and human health. In large, remote areas, such treat-
ment requires road construction, which can have negative impacts on watershed and wild-
life conditions. There are few easy answers to these complex trade-off issues.

Intermountain
Forests

Douglas-fir
Ponderosa pine
Lodgepole pine
Fir-spruce
Piflon-juniper
Western hardwoods
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Aspen needs periodic fire to remove conifer
competition and encourage resprouting,
Cutting and burning patches is an attempt
to mimic that process on BLM lands in
Wyoming,

Federal ownership and projects domi-
nate the region—70 percent of forests are
federally owned. Federal dams and lakes
attract intense recreation activity. Mountain
recreation—primarily skiing—attracts a
worldwide clientele, bringing burgeoning
populations into remote mountain valleys
with fairly limited human carrying capac-
ity. High quality-of-life values, coupled with
modern communications and access to re-
gional airports, attract a fast-growing popu-
lation of “lone eagles”—professionals who
can work anywhere their computers will
function.

Low-elevation forests adapted to a his-
torical regime of frequent, low-intensity fires
are now mainly dense forest stands that sup-
port large, lethal wildfires. Where super-hot
fires occur, forest recovery may be slowed
or gbsent on the damaged soils. There’s also
considerable potential for economic dam-
age and loss of human life. Areas of rapid
population growth often overlap closely
with areas of high wildfire hazard. Forest
health, wildfire, and population growth are
entwined in a complex pattern of rapid
change. Addressing forest health questions

with intentional treatment has been difficult, even where public opinion supports action.
Cumbersome federal -decision processes—coupled with intensely controversial political
battles over wilderness, endangered species, roadless areas, timber harvest, and salvaging
dead timber—tend toward gridlock. This is exacerbated by enormous distances, remote

Major forest types on unreserved forest land,

Intermountain region

Major Forest Type

Pifion-juniper
Douglas-fir
Ponderosa pine
Fir-spruce

Western hardwoods
Other forest types

Total unreserved forest

Estimated Area Percent of
(1000 ac) total forest
41,667 35
15,754 13
15,278 13
12,975 1
12,484 10

9,863 8
119,016 100
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and isolated forests, and a weak forest products industry, diminished in recent years as
federal timber sales dwindled.

Even if those problems were solved, there is still the challenge of disposing of the
excess biomass that needs to be removed 1o restore fire-tolerant conditions. Much of the
excess is only suited for energy production and today’s biomass technology cannot eco-
nomically compete with natural gas and coal. Unless biomass energy can be made fea-
sible, the region has few treatment options. After the inevitable wildfires, some land may
return to forest over the coming decades. Some could also, under adverse weather, dete-
riorate into brush fields or desert due to soil damage. The risks are high, and the decisions
difficult. :

South Central

The South Central regi:)n features resilient ecosystems with fast-growing tree species
that have become a major part of the Nation’s wood supply. Soils, climate, and ownership
patterns favor timber management as a primary use of these forests.

Most South Central forests are young, reestablished on land that was cleared for
cropland in the past. Large acreages are intensely managed and harvested in short cycles
for wood products. Few areas in in the savannah or complex structures historically
common in the region.

As the forest products industry encourages sustainable forestry, and states promote
voluntary “best management practices” to protect water quality, plantation forestry be-
comes increasingly concentrated on the better forest soils, away from streamsides and
water bodies. Leaving “streamside management zones™ to grow a more diverse mix of
species and develop older, larger trees introduces additional habitat and structural diver-
sity into the forests of the region. On many of these landscapes, intensely managed plan-
tation forests support a high diversity of wildlife populations that appear to thrive under
-the conditions. .

Five states in this region have more than 3 million acres each in industrial forests, and
NIPF ownerships hold most of the remainder. There are population concentrations in large

South Central
Forests
Lobiolly-shortleaf pine
Oak-pine
Oak-hickory
Oak-gum-cypress
Pifion-juniper
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Major forest types on unreserved forest land, South
Central region

Major ForestType Estimated Area Percent of
(1000 ac) total forest
Oak-hickory 51,431 42
Loblolly-shortieaf pine 25,706 21
Oak-pine 18,669 15
Oak-gum-cypress 15,545 13
Other forest types 11,359 9
Total unreserved forest 122,710 100

cities, but people are well spread into and around forest areas, creating many interactions
with wood production as well as recreation. A flourishing hunting lease economy encour-
ages game species habitat enhancements.

Where populations are growing and becoming increasingly urbanized, the public ac-
ceptability of forest management practices like prescribed burning comes under pressure.
There are also significant restrictions on management of wetlands and legal requirements
for protection of endangered species such as red cockaded woodpeckers.

Industry needs are changing too: the focus has shifted to include more hardwoods,
particularly for use in the paper and pulp industry. With fewer large trees harvested in the
West, southern lumber is being asked to fill the void. The mix of industry, millions of
private owners, and federal and other public ownerships encourages diverse approaches to
maintaining South Central forests in good growing condition, and there are strong eco-
nomic rewards to pay for many forest practices.

Economic and ownership patterns are generally in place to maintain large areas of
flourishing forests. But these forests require intensive forestry to keep them from develop-
ing such dense structures that plant stress triggers major insect and disease epidemics or
die-backs. Increasingly urban populations not tied to the land are seeing these manage-
ment methods as “not natural” and restrictions are rising in many areas. Where manage-
meat has changed on public lands in response to these restrictions, there are increasing
concerns over insect infestations and fires that start in fuel-heavy public areas, then spread
into private forests.

Southeast

Southeastern forests resemble those in the south central region—resilient ecosys-
tems, fast growing trees, and important wood production. Soil, climate, and ownership
patterns favor maintaining forests in commercial production, but many areas are experi-
encing rapid population growth, particularly near urban concentrations. This is changing
prevailing public attitudes of how forests should look and what they should produce.
Population growth also increases pressure toward fragmenting NIPF ownerships into smaller
pieces.

Most of the region’s forests are young, reestablished on former cropland that was
abandoned in the 1930-1970 period. Most pine forests are in plantations, intensely man-



147

54 Forest Health in the United States

Southeastern
Forests

Longleaf slash pine
Loblolly-shortleaf pine
Oak-pine
Oak-hickory
Oak-gum-cypress

aged and harvested in short cycles. Where pine was not replanted after harvest of the
original plantations, hardwoods predominate. In the Great Smoky and southern Appala-
chian mountains, hardwood forests include both recovering agricultural lands and some
of the oldest forest ecosystems on the continent.

Privately owned forests dominate the region. Outside the major urban centers, people
live in close contact with forests, creating many interactions based on wood production,
although recreation is important as well. Hunting leases help pay for land and habitat
maintenance on private forests.

Maintaining commercial southern pine forests involves use of prescribed burning and
other vegetative manipulations ranging from herbicide treatments to frequent harvests
and planting. These activities may draw public opposition as the region becomes increas-
ingly urbanized.

Major forest types on unreserved forest land,
Southeastern region

Major ForestType Estimated Area Percent of
(1000 ac) : total forest
Oak-hickory 25,784 30
Lobloily-shortleaf pine 21,367 25
Oak-gum-cypress 12,461 14
Longleaf-slash pine 10,965 13
Oak-pine 9,928 12
Other forest types 5,575 6

Total unreserved forest 86,080 100
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States in the region generally do not have forest practices acts to regulate private
forest management, but all have adopted voluntary “best management practices” (BMPs)
that can help landowners protect air and water quality, wetlands, and endangered species.

Industry’s efforts to achieve sustainable forestry include an outreach to the nonindus-
trial owners that supply the majority of the region’s wood. This has been reflected largely
in informational materials provided to landowners, and a widespread effort, in coopera-
tion with educational institutions and organizations, to train loggers in environmentally
sound and sustainable logging methods.

The mix of industry, small private owners, and public land encourages diverse ap-
proaches to maintaining sustainable forests, and there are strong economic incentives for
forestry practices. This, combined with the preponderance of young, intensively managed
forests, leads to healthy forest conditions. A major threat comes from increasing fragmen-
tation, as a rapidly growing population meets its needs for land ownership by dividing
forest parcels into smaller sizes. Developing new technologies for managing small hold-
ings is a challenge. Without management, many of these forests will develop the dense
structures, stressed plant conditions, and extreme wildfire risks identified elsewhere.

In plantations established on previously damaged agricultural soils, drought can cause
stress leading to insect outbreaks, particularly on lands where management is lacking. In
some mountainous areas, high-elevation forests have experienced diebacks that are attrib-
uted to atmospheric pollution and deposition.

North Central

North Central forests interact intensively with human populations throughout the re-
gion. There is considerable mixing of naturally regenerated native species, planted native
species, and introduced exotics. The air, rain, and snow affecting many forests is chemi-

North Central
Forests
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Elm-ash-cottonwood
Maple-beech-birch
Aspen-birch
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cally altered by emissions from large populations and industrial concentrations using
massive quantities of energy and other raw materials.

Overall, 64 percent of the region’s forests are divided into millions of nonindustrial
private forest ownerships. Michigan, Wisconsin, and Minnesota have large blocks of in-
dustrial lands and big federal holdings too, but other public ownerships (state and local)
are very significant parts of the picture. In Minnesota, other public lands are as large as
the total NIPF holdings.

An overall ratio of 147 acres of forests for every 100 people in this region is close to
a sustainable situation where area forests could supply resident-population needs for for-
est benefits ranging from clean air and water to aesthetics, recreation, and timber on a
renewable, long-term basis. This is heavily dependent upon the maintenance of large
blocks of forests in Michigan, Wisconsin, Minnesota, and Missouri.

The region leads the Nation in paper making. Aspen forests that grew back after the
widespread clearcuts and fires of the late 19th and early 20th centuries are extensive. The
above-ground portions of this species declines in vigor at an early age (compared to many
tree species) and renews itself by re-sprouting from its long-lived and extensive root sys-
tem. It has been theorized that some of these aspen clones may be among the largest and
longest-lived plants in the forest, with a single plant covering many acres and living hun-
dreds of years. Where heavy conifer invasion or excess animal browsing prevents sprout
survival, however, these forests are at risk. Harvesting and prescription fire that mimics
historic processes, in addition to control of large animal populations, may be needed to
assure sustainable aspen forests.

The region exhibits a lack of savanna and complex structures, a result of past settle-
ment, agriculture, and logging. Recovery has been slowed by the soil damage from re-
peated wildfires after early logging, but is showing progress as time passes and improved
management techniques emerge.

"The high incidence of state and locally owned forests in the Lake States creates un-
usual dynamics. These other public ownerships hold forests for public uses without some
of the conflicts between national and local goals found with federal lands. Exceptional
hardwood forests exist in parts of Missouri, Ohio, Indiana, and Ilinois. Species such as

Major forest types on unreserved forest land, North

Central region
Major Forest Type Estimated Area Percent of
(1000 ac) total forest
Oak-hickory 25,313 k-]
Maple, beech, birch 17,837 2
Aspen-birch 13,123 16
Spruce-fir 8,781 "
Elm-ash-cottonwood 7,624 10
‘White-red-jack pine 4,087 5
Other forest types 3,319 4

Total unreserved forest 80,084 100
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black walnut and white oak grow well here, mostly on private nonindustrial lands.

Economic and ownership pattemns are in place to maintain large areas of flourishing
forests. There is considerable fragmentation pressure, particularly on nonindustrial forest
land. But large industrial ownerships in the north and extensive state and local holdings
will keep millions of acres in forests. That, and the high value people place on forest
recreation, suggests a bright future for the region’s forests.

Northeast

Northeastern forests have reclaimed millions of acres of once-cleared land as the
region’s population moved from agrarian-rural to urbanized. The forests are a mix of
naturally regenerated native species, planted native species, and introduced exotics. Today’s
forests grow on soils churned by glaciers and womn thin by colonial farmers. They are
immersed in air altered by chemical emissions from the Nation’s industrial heartland.
Forest ownership patterns range from small private backyards and public parks in cities,
to never-settled expanses of wild land in the largest blocks of forest industry ownerships
in the U.S. (more than 8 million acres in Maine). Overall, 70 percent of the forests are
divided into millions of nonindustrial private forest ownerships.

The overall ratio of 144 acres of forests for every 100 people in the northeast appears
close to a situation where northeastern forests could supply resident-population needs for
benefits ranging from clean air and water to recreation, aesthetics, and timber on a sus-
tainable basis. This depends mainly on the large blocks of forests in sparsely populated
Maine, Vermont, West Virginia, and New Hampshire.

Industrial owners hold more than 10 million acres of northeastern forests in large
blocks. Although some dislike the outward appearance of large-scale forestry, there are
overall environmental benefits to the public from having such large land areas maintained

Northeast
Forests
White-red-jack pine
Spruce-fir
Qak-hickory
Maple-beech-birch
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as growing forests. There is considerable political pressure, however, to increase public
control through regulations and outright purchase.

Public ownerships—other than federal—control 12 percent of the northeastern for-
ests. There are significant areas in these categories: state-owned lots in Maine; the
Adirondacks Preserve in New York; state forests in Pennsylvania. The urbanized states of
Massachusetts, New Jersey, and Connecticut also have significant areas in other public
ownerships. There is strong public support for maintaining the recreational aspects of
these ownerships and equally strong opposition to dealing with forest health conditions
through active management.

In many areas of the region, particularly in the hardwood forests, effective game
management laws have helped whitetail deer populations explode to the point where for-
est regeneration has become seriously affected. Many forests are now composed almost
entirely of older trees, as no young trees can survive the animal browsing. Unless deer
populations are controlled or seedlings are protected from them, future forests will be
composed mainly of species that deer avoid.

Responses to forest health conditions will be diverse because of the large numbers of
owners with different land use objectives, but it is generally true that applying expertise
and management to these forests will be increasingly difficult as the ownerships become
smaller. Exotic species will continue to affect the region’s forests, due to the region’s
large through-put of imported materials and the effect of forest fragmentation associated
with human settlements. A major concern for the fate of many forest neotropical bird
species revolves around the fragmentation of their summer nesting areas, increased preda-
tion by dogs and cats, and competition from human-attracted species like cowbirds.

. Pressure for hands-off management (especially for large ownerships) may create new
forest health conditions. Some regulatory proposals for Maine’s industrial forests could
force reversions to large expanses of balsam fir, followed by recurring budworm epidem-
ics creating expanses of dead trees, fire hazards, economic losses and adverse environ-
mental effects.

Major forest types, unreserved forest land, Northeast

region
Mayjor Forest Type Estimated Area Percent of
(1000 ac) fotal forest
Maple, beech, birch 28,205 35
Oak-hickory 24,157 30
Spruce-fir 10,203 13
White-red-jack pine 7437 9
Other forest types 10,541 13

Total unreserved forest 80,543 100
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Managing for Healthy Forests

A forest is an exceedingly complex biological unit. It comprises not only a more
or less diversified aggregation of trees, but numerous species of shrubby and
herbaceous plants, fungi, insects, herbivorous animals and a complex soil fauna
and flora. In other words, it consists of a very large number of mutually interact-
ing organisms which are affected by, and themselves affect, a complex of environ-
mental factors.

Those words could have been written today, but they come from a 1929 report on
forestry research coauthored by 1. W. Bailey of Harvard University and H.A. Spoehr of the
Camegie Institution. This insightful report goes on to describe the fact that, while much of
forest management depends on the modification of the forest through treatment of the
forest vegetation itself, the manager must be skillful because:

... Such gross treatments have highly diversified and far-reaching effects upon
the biology of the forest, not only upon the soil and the trees but also upon the
minor vegetation, insects, fungi, and other elements of the complex. The latter
effects cannot safely be ignored since they in turn may later profoundly influence
the future growth of the forest.

Today, three professional generations after Bailey and Spoehr’s advice, the attention
of forest managers is focused on how best to do the things they do in a forest so that when
they “profoundly influence” its future, that future is healthy and sustainable. What today’s
managers enjoy (that Bailey’s generation lacked) is a better basis for understanding forest
ecosystems and how they function, as well as vastly more sophisticated tools to model and
predict what kinds of forest responses may result from a given action.

That understanding includes better methods to evaluate conditions over large areas so
that individual actions can be placed in the context of landscape or regional effects, and
better methods to portray what will happen over longer time periods, so that people can
see the long-term effects of a particular management action (Oliver et al. 1994). These are
enormously complex systems, so saying that people today “know more” is not meant to
imply that they know it all, or that they know enough. Most experts still advise addressing
forest management questions as an exercise in experimental design, designing each action
on the basis of the best hypothesis available, but doing enough monitoring so that one
learns from the outcome.

These new tools, however, applied in conjunction with basic ecosystem management
concepts, can help people better realize how short-term changes to organisms or popula-
tions (cutting some trees or affecting vegetation with a prescribed fire program) may
affect forests, landscapes, and even larger areas over longer time periods. People are often

59
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Wetlands are an important component of forests, and retaining wetland quality is one of the
management objectives on this northeastern forest.

repelled by the sight of a cougar killing a deer, or a logger cutting down a tree. Those
actions, lethal in the immediate, local sense, may be contributing to the long-term integ-
rity of larger landscapes. On the other hand, if they are done wrong or taken to extremes,
those same actions may be destroying the long-term integrity of the forest. Understanding
the differences involved is a critical factor in achieving forest health treatment that con-
tributes to a sustainable forest.

One example of modern capability is the availability of computer models based on
expert systems. These models allow a person to simulate the likely effects of a manage-
ment action or disturbance into the future. Graphics drawn from the Landscape Manage-
ment System, developed by the University of Washington in cooperation with the Forest
Service, are shown on pages 7-9. This program, which is available free of charge on the
World Wide Web at fup://silvae.cfrwashington.edu, can produce images that illustrate
not just how a forest system may change, but how.it will appear, in the future. It is avail-
able for only a few forest types however, and a great deal of data about forest growth and
successional processes is required to adapt it to new forest conditions. Fortunately, many
people are at work developing such tools and they are rapidly becoming available. With
tools like these, forest managers can more accurately predict the outcome of actions. For
a skeptical public, who want to see productive forests but lack the expertise to envision
long-term effects, the programs provide a way to gain information and confidence about
different management approaches.
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Ignition sites
Study area

0 Watershed boundary

~~~ Major highways

Fire ignition Jocations as reported by fire agencies are entered into a geographic
information system (GIS) as the basis for a wildﬁ_re hazard assessment.

The other approach that is gaining increasing usage is the concept of risk assessment.
None of us would buy a stock offering, drive a car, or mortgage a home without thinking
of the risks involved. While we aren’t hoping for.a market crash, car wreck, or financial
reversal, we realize that those can happen. So we evaluate the level of risk that we are
willing to accept, and pay for some kind of insurance or other safeguard to cover the
unlikely, but catastrophic, events we wish to avoid.

Forest managers today have the same opportunity. The growing capability of aerial
imagery, computer modeling, and ecosystem understending allows managers to identify
places where risks are highest and explore courses of action that are likely to reduce risk.
One such example was recently demonstrated in a wildfire hazard/risk modeling exercise
conducted in the State of Colorado (Sampson et al. forthcoming). This exercise used a 10-

) Colorado
The probability of wildfire ignitions in different watersheds is indicated by the number of
ignitions per 10,000 acres over the past 10 years.
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Using soil, slope, climate, and tion data, scientists can evaluate the risk of serious

£

watershed damage in the event of a wildfire.

year fire ignition history—combined with satellite imagery of vegetation and data on soil
types, climate, elevation, and hydrology—to identify the wildfire hazard by watershed
arca. The probability of a future ignition that could grow into an uncontrollable wildfire is
reflected by past records that show where ignition history is highest and vegetation most
likely to support an intense wildfire.

Knowing the areas most at risk from large wildfires does nothing to predict events in
the near future, but it allows managers to take a closer Jook for areas where treatment
might be the most effective at reducing hazards. A modern geographic information sys-
tem (GIS) allows the user to locate past events on the landscape, and combine them with
the current conditions that might affect fire behavior. In addition, the GIS allows the study
of “distributed risk,” or the risk one area faces because of the conditions in an adjoining
area. Thus, if one place in a watershed faces a very high ignition risk, and the entire
watershed is covered with flammable vegetation, the chances of the entire watershed be-
ing affected are very high—even if the ignition risk is isolated in one small area.

Using soil, slope, vegetation, and fire effects information, the model also illustrated
areas where soils might be most susceptible to development of hydrophobic (water repel-
lent) conditions if they were subjected to intense wildfire. Hydrophobic layers can be
created when the heat of a fire volatilizes organic compounds from the vegetation and
drives some of them down into the soil. As the heated compounds move down through soil
pores, the soil cools them until they condense, leaving a waxy organic residue. In soils
with limited pore space (mainly coarse-textured soils), these compounds can seal the soil,
creating a water barrier that lasts for a year or more until the compound breaks down or
new roots penetrate and open up the Jayer. If rainfall or snowmelt occurs before the hydro-
phobic layer is broken down, the top layers of soil will become saturated, then start to
flow downhill under. the pressure of the excess water. The result can be damaging soil
erosion, coupled with sediment and debris flows that affect stream channels and reser-
voirs far downstream (See page 37).
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A very het wildfire in 1994 left these mountain soils badly damaged and hydrophobic
(sealed against water penetraiion). A normal rainfall in the summer of 1995 caused severe
soil erosion and debris flows into streams below.

While tools such as this offer increasing insight into the risks inherent in current or
predicted-forest conditions, it is important to note that major gaps in our knowledge still
exist, as well as major limitations in the feasibility of treating certain forest conditions or
restoring forests after some kinds of damage. Any risk assessment, no matter how well
conceived, can be thrown into immediate disarray by an unforseen natural disturbance.
(The Colorado wildfire modeling exercise, for example, estimated that the forests in the
northcentral watersheds faced only a low hazard. The 1997 blowdown of 20,000 acres of
spruce in an unusual windstorm may have significantly changed that situation, at least in
one place. Events like this are known to occur historically, but the chances of accurately
assessing the risk—or managing it if one could assess it—are minimal.)

Another important factor is the inherent limits of different ecosystems. A pine forest
in the southeast may, after harvest and replanting, be a vigorous young forest again within
two-three years. On a dry, sunbaked south slope in the Inland West, a similar clearcut pine
forest may be virtually impossible to restore, as the altered microclimate becomes too
harsh for seedlings to endure. Similarly, a wildfire that depletes soil nutrients and organic
matter may, on a marginal site, deplete the soil to the extent that reforestation may not
occur for generations, if ever. Where the soil starts into 2 downward spiral of erosion and
degradation, the site is more likely to become deseri-like'in the future than it is to return to
its original condition. Once that process begins, the chances of reversing it and restoring
the site are pretty low in most places, even with heavy invesiments of expertise and money.
The limits we face may be lack of knowledge, or simply the fact that the forces of nature
in some places are overwhelming. Whatever the case, it is well to remember that limits
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exist when the growing confidence of scientists and managers begins to sound as if all
such obstacles had been conquered.

Much forest management in the past was focused on producing useable supplies of
wood, forage, or wildlife from the forest. Early exploitation took advantage of established
forests with little or no regard for the future. Those actions reflected largely local, short-
term considerations. As conservation pressures increased throughout the 20* Century,
people initiated major efforts to restore damaged forests through tree planting and fire
protection. In the management of existing forests, conservation concerns led first to the
concept of sustained yields, then to the more recent focus on sustainable forest systems.
People’s thinking about forests and their future has become increasingly longer-term.

It is the longest-term framework—sustainable forests—that shapes today’s forest health
treatment efforts. The problems addressed are complex, and usually tied to a particular
place and the conditions that exist there. Standardized management approaches are sel-
dom the most useful, and any approach can become a problem when it is applied in the
wrong place or in the wrong way.

There are, however, some general factors that seem to be common in addressing
forest health questions. Often, these are similar to the factors cited in recent attempts to
define ecosystem management. They include:

¢ Maintenance of a plant community (in terms of composition, size, arrangement and
density) that is suited to the environmental conditions (soil, microclimate) on the site.

* Protection of basic soil quality and productivity.

« Protection of genetic and biological diversity within the forest.

¢ Management to achieve an array of structural conditions across time and space.

* Maintenance of essential ecosystem processes such as fire, nutrient cycling, carbon
cycling, and water partitioning within the system.

¢ Consideration of cumulative effects over time as well as landscape and regional im-
pacts.

* The need to create disturbances where needed to mimic missing events or features in
the system (such as a lack of fire, or missing predators).

¢ The need for a good monitoring system to provide the information needed to effec-
tively adapt management and treatment to changing conditions within the forest.

Using tools ranging from satellites to grub hoes, forest managers attempt to evaluate
forest conditions, establish what they would like to see in terms of future conditions, then
take the actions seen as most likely to lead toward that désired future. Often, those actions
will involve changing the vegetation on the land. Trees, brush, or grass can either be
planted where desired, or removed where it interferes with desired conditions (within
limits, as noted above). Domestic livestock or wildlife numbers can be adjusted to change
grazing patterns. People and their impacts can be channeled to or away from certain areas
by constructing or closing roads, trails, or campgrounds (not as easy as it sounds, in many
cases).

None of these actions can be labeled “good” or “bad” for forest health without con-
sideration of the location where each is proposed, the current conditions on that site, and



158

R. Neil Sampson and Lester A. DeCoster 65

A medern feller-buncher moves ameng a
mixed conifer forest in California, removing
the small trees that crowd around large
trees.,

the forces that are affecting and changing
it. That becomes a major challenge in es-
tablishing public policy, particularly as it
applies to the public lands. Where people
trust the land management agency to do the
right thing, rules can be few and agency dis-
cretion broad. Where that trust has eroded,
however, rules replace discretion. When
conditions on the forest change faster than
the rules can be adjusted, or in ways the rules
did not foresee, managers can’t adapt, and
forest health often suffers as a result.

In many cases across America today,
the type of treatment indicated by modern
ecosystem science and existing forest con-
ditions may not be acceptable under the
current rules. Where we have determined
that forests will be largely unaffected by
human actions (e.g., parks and wildemess),
little if anything can be done to head off
forest changes. For some people, that is a
major benefit, as it allows observation of
what nature does on the land without the

intervention of people. For others, it is a major problem, encouraging resource waste and

allowing needless damage to occur.

These different values can lead to significant controversy over forests and forest man-
agement. Usually, that controversy focuses on environmental and economic arguments,
designed to persuade decision makers to either change or protect the legal status quo.
Science can help inform the debate, by explaining the meaning of current conditions in
light of what the future may hold for the forest. But science can only inform the debate.
People’s values, and how they change from place to place, situation to situation, and

generation to generation, hold the final key.
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Appendix A. Forest Data

The following data tables have been constructed from data developed by the USDA
Forest Service. The presentation has been altered slightly to provide additional relevance
to forest health considerations. The forest land area (Tables A-1a and A-1b) was derived
from Forest Statistics of the United States, 1992, and indicates a total forest land area
1 million acres larger than is contained in Table 2 of the 1992 RPA publication, Forest
Resources of the United States, 1992 (Powell et al. 1993). This corrects a 1 million acre
omission of reserved forest lands in Washington State that was discovered after the publi-
cation of Powell et al., and will be corrected in future RPA publications, according to
Forest Service staff.

67
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Appendix C. Photo and Artwork Credits

Photo Credits
Crandall, Douglas, p. 15 (bottom)
DeCoster, Lester, p. 33
Fry, Ravi Miro, USDA Forest Service, Boise National Forest, pp. 22 (bottom), 37
Holsten, Edward H. USDA Forest Service, Anchorage, AK, p. 45
Knapp, Andy, USDA Forest Service, Boise National Forest, p. 15 (center), 28
Layton, Patricia, cover, p. 30
Rooney, Bill, p. 14
Sampson, Eric, p. ii, 18, 40
Sampson, Rob, p. 24
Sampson, R. Neil, pp. 6, 10, 13, 15 (top), 60, 63, 65, 66
USDA Forest Service, Allegheny National Forest, p. 17
USDA Forest Service, 20
Vessels, Joe, Bureau of Land Management, Worland, WY, p. 51
‘Wattenmaker, Karen, USDA Forest Service, Boise National Forest, pp- 11, 22 (top)
‘Westvaco Corporation, Summerville, SC, p. 16

Map and Artwork Credits

The artwork illustrating forest successional stages on pages 7-9 are reproduced courtesy of
Boise Cascade Corporation. They were developed using landscape and forest stand visualization
software (LMS) created in the University of Washington’s College of Forest Resources. Copies of
the software and examples of its product are available on the World Wide Web at
<silvae.cfrwashington.edu>.

The drawing depicting changes in stand structure (p. 9) was created by Dianna Sampson from
the original chart created by Dr. Chad Oliver of the University of Washington’s College of Forest
Resources. See Oliver et al. 1997.

The nitrogen deposition map on page16 was downloaded from <http://nadp.nrel.colostate.edu/
NADP/>. A variety of maps illustrating atmospheric deposition are regularly updated on this site.
Citation: National Atmospheric Deposition Program (NRSP-3)/National Trends Network. (1997).
NADP/NTN Coordination Office, Illinois State Water Supply, Champaign, IL 61820.

The forest biomass map on page 34 was provided by Sandra Brown, Dept. of Natural Re-

and Envirc 1 Sciences,University of Illinois (on leave to with the Environmental

Protection Agency, Corvallis, OR). It is part of an unpublished study of biomass dynamics in the

forests of the Eastern United States, based on USDA Forest Service survey plots. Citation: Brown,

S., P. Schroeder, and J. Kern. 1997. Forest biomass map of the eastern USA. Manuscript in prepa-
ration.

The general forest type maps on pages 21, 36, and 4757 were developed from CD-ROM data
on “Forest Maps of the United States, 1993 RPA Program: Forest Type Groups and Forest Density
from Satellite Data,” Starkville, MS: Southern Forest Experiment Station, USDA Forest Service,
December 1992. State and regional boundaries were taken from the geographic data distributed
with CITYgreen, an AMERICAN FoRESTS® geographic analysis program that runs on ArcView 3.0.

The general forest type map of Alaska on p. 45 was reproduced from the map “Forest Type
Groups of the United States,” distributed as a supplement in Powell et al. (1993).

The GIS maps on pp. 61-62 were prepared by Ava Strand in the Landscape Dynamics Labora-
tory, University of Idaho College of Forestry, Wildlife, and Range Sciences.
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Appendix D. About the Forest Policy Center

The Forest Policy Center, a department of American Forests, serves as a bridge be-
tween the scientific community and policymakers, providing timely, impartial synthesis
of scientific information relating to current issues in the protection and sustainable man-
agement of forest ecosystems while recognizing envirenmental, social, and economic
considerations. Since the establishment of the Forest Policy Center in 1991, the Center
continues to make important contributions to the protection and sustainable managerent
of forest ecosystems in the United States and abroad.

What We Do

*  Promote dialog g diverse i by organizing meetings, workshops, sym-
posiums, roundtables, collaborative projects, and conducting field tours.

¢ Produce timely and concise information through reports and discussion papers writ-
ten for scientists, policymakers, and general audiences.

*  Reach out and work in partnership with local organizations and community-based
groups in order to create stronger linkages with regional and national organizations
and bring key policy concerns to the national arena

Current Initiatives

*  Defining sustainable forest management at the community level.

¢ Promoting constructive dialogue among relevant interest groups by providing cred-
ible, objective information and building communication networks.

»  Identifying practical approaches to implementing ecosystem management on mixed
ownership landscapes.

* Building support for community-based approaches to ecosystem management.

»  Assessing carbon and economic implications of ecosystem-based forest management

practices.
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Vice-President

For more information about the Center and
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