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AIR QUALITY IMPACTS OF WILDFIRES:
MITIGATION AND MANAGEMENT STRATEGIES

THURSDAY, SEPTEMBER 13, 2018

HOUSE OF REPRESENTATIVES,
SUBCOMMITTEE ON ENVIRONMENT,
COMMITTEE ON ENERGY AND COMMERCE
Washington, DC.

The subcommittee met, pursuant to call, at 1:15 p.m., in room
2123, Rayburn House Office Building, Hon. John Shimkus, (chair-
man of the subcommittee) presiding.

Present: Representatives Shimkus, McKinley, Harper, Johnson,
Flores, Hudson, Walberg, Carter, Duncan, Walden (ex officio),
Tonko, Ruiz, Peters, DeGette, McNerney, Cardenas, Matsui, and
Pallone (ex officio).

Staff Present: Samantha Bopp, Staff Assistant; Karen Christian,
General Counsel; Kelly Collins, Legislative Clerk, Energy and En-
vironment; Wyatt Ellertson, Professional Staff, Energy and Envi-
ronment; Margaret Tucker Fogarty, Staff Assistant; Theresa
Gambo, Human Resources/Office Administrator; Jordan Haverly,
Policy Coordinator, Environment; Mary Martin, Chief Counsel, En-
ergy and Environment; Sarah Matthews, Press Secretary, Energy
and Environment; Drew McDowell, Executive Assistant; Brannon
Rains, Staff Assistant; Peter Spencer, Senior Professional Staff
Member, Energy; Austin Stonebraker, Press Assistant; Hamlin
Wade, Special Advisor, External Affairs; Everett Winnick, Director
of Information Technology; Jean Fruci, Minority Energy and Envi-
ronment Policy Advisor; Caitlin Haberman, Minority Professional
Staff Member; Rick Kessler, Minority Senior Advisor and Staff Di-
rector, Energy and Environment; Alexander Ratner, Minority Pol-
icy Analyst; and Catherine Zander, Minority Environment Fellow.

OPENING STATEMENT OF HON. JOHN SHIMKUS, A REP-
RESENTATIVE IN CONGRESS FROM THE STATE OF ILLINOIS

Mr. SHIMKUS. I am going to call the committee to order and
make a brief statement before I give my opening statement, is that
we will have the chairman and the ranking member both come in
their due time, and then we will break and allow them to do their
opening statements. At least we can get started on time, if that is
agreeable with everybody, which it seems like it is.

I now recognize myself 5 minutes for an opening statement.

A year ago, we took testimony to examine the air quality impacts
of wildfires with the focus on stakeholder perspectives. Given the
community’s jurisdiction over air quality policies and public health,
the goal then, as it is today, was to develop a better understanding
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of the health impacts of wildfires and what should be done to mini-
mize those impacts.

We return to the topic this afternoon to look closely at the miti-
gation and management strategies for reducing air quality risks
from wildfire smoke. In large part, these strategies involve efforts
to reduce the intensity and frequency of wildfires that threaten
communities.

The strategies also involve managing the inevitable smoke im-
pacts, whether from wildfires or from what is known as prescribed
burning. And they involve ensuring that effective actions are cred-
ited appropriately in air quality planning, air quality monitoring,
and compliance activities, so States and localities are not punished
for taking action that will improve public health.

Last year, some 10 million acres were burned in the United
States by wildfires, the second worst fire season since 1960. As of
last week, this fire season has resulted in more than 7 million
acres burned, with acute impacts of smoke lingering for extended
periods of time throughout California and the Pacific Northwest.

The urgency for reducing the severity of these fires is under-
scored by news reports and reports from this committee’s own
members, including Chairman Walden, of the impacts of wildfire
smoke. This smoke can smother communities with high levels of
particulate matter and other respiratory irritants. These levels,
which are manyfold over normal air quality, intensify asthma and
chronic pulmonary diseases, and impact the lives of millions of peo-
ple.

Against this backdrop are a panel of witnesses who can speak to
the complex set of strategies that are needed to more effectively ad-
dress wildfires and smoke risks.

We will hear today from two State foresters who oversee and im-
plement fire management strategies in their States: Sonya
Germann from the Montana Department of Natural Resources and
Conservation, Tom—I hope this—Boggus.

Mr. BoGGUs. Boggus.

Mr. SHIMKUS. Boggus. Thank you. Bogus was a word we used at
West Point. Boggus is better, so—the Texas State Forester and Di-
rector of Texas A&M Forest Service.

While the general approaches among State forestry officials to
mitigating risks are consistent, there are regional differences that
affect what is put into practice and can inform future policymakers.

We will hear a State air quality perspective. Mary Anderson,
who is with the Idaho Department of Environmental Quality, can
help us understand the practical challenges of managing wildfire
smoke and how her agency works to address air quality risks.

Collin O’Mara, President of the National Wildfire Federation, has
been before the committee before, brings an environmental perspec-
tive, but is also experienced as a former head of the State of Dela-
ware’s Department of Natural Resources and Environment Control.

And finally, we will hear from Oregon State Senator Herman
Baertschiger from southern Oregon, who has extensive experience
in forestry and wildland firefighting. I am looking forward to his
perspective on what to do and his perspective on the impacts of
wildfires on his constituents.
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Let me welcome the panelists. I look forward to understanding
the challenges and the opportunities you face and what you can do
to ensure our Federal air regulations accommodate these strate-
gies.

And with my remainder of time, I would like to yield to the gen-
tleman of Texas, Mr. Flores.

[The prepared statement of Mr. Shimkus follows:]

PREPARED STATEMENT OF HON. JOHN SHIMKUS

A year ago, we took testimony to examine the air quality impacts of wildfires,
with a focus on stake holder perspectives. Given the Committee’s jurisdiction over
air quality policies and public health, the goal then, as it is today, was to develop
a better understanding of the health impacts of wildfires and what should be done
to minimize those impacts.

We return to the topic this afternoon, to look closer at the mitigation and manage-
ment strategies for reducing the air quality risks from wildfire smoke. In large part,
these strategies involve efforts to reduce the intensity and frequency of wildfires
that threaten communities.

The strategies also involve managing the inevitable smoke impacts, whether from
wildfires or from what is known as prescribed burning. And they involve ensuring
that effective actions are credited appropriately in air quality planning, air quality
monitoring, and compliance activities, so states and localities are not punished for
taking action that will improve public health.

Last year, some 10 million acres were burned in the United States by wildfires,
the second worst fire season since 1960. As of last week, this fire season has re-
sulted in more than 7 million acres burned, with acute impacts of smoke lingering
for extended periods of time, throughout California and the Pacific Northwest.

The urgency for reducing the severity of these fires is underscored by news re-
ports—and reports from this Committee’s own members, including Chairman Wal-
den—of the impacts of wildfire smoke. This smoke can smother communities with
high levels of particulate matter and other respiratory irritants. These levels, which
are many-fold over normal air quality, intensify asthma and chronic pulmonary dis-
eases, and impact the daily lives of millions of people.

Against this backdrop, our panel of witnesses can speak to the complex set of
strategies that are needed to more effectively address wildfires and smoke risks.

We will hear today from two state foresters, who oversee and implement fire man-
agement strategies in their States. Sonya Germann, from the Montana Department
of Natural Resources and Conservation and Tom Boggus, the Texas State Forester
and Director of the Texas A&M Forest Service. While the general approaches among
state forestry officials to mitigating risks are consistent, there are regional dif-
ferences that affect what is put into practice and can inform future policymaking.

We will hear a state air quality perspective. Mary Anderson, who is with the
Idaho Department of Environmental Quality, can help us understand the practical
challenges of managing wildfire smoke, and how her agency works to address air
quality risks.

Collin O’'Mara, President of the National Wildlife Federation, brings an environ-
mental perspective but also experience as the former head of the State of Delaware’s
Department of Natural Resources and Environmental Control.

And finally, we will hear from Oregon State Senator Herman Baertshiger, from
southern Oregon, who has extensive experience in forestry and wildland firefighting.
I'm looking forward to his perspective on what to do, and his perspective on the im-
pacts of wildfires on his constituents.

Let me welcome the panelists. I look forward to understanding the challenges and
opportunities you face, and what we can do to ensure our Federal air regulations
accommodate these strategies.

Mr. FLORES. So thank you, Mr. Chairman, for yielding me a part
of your time, and thank you for holding today’s important hearing.

I am pleased to welcome my constituent, Mr. Tom Boggus, to to-
day’s hearing. He is testifying on behalf of the National Association
of State Foresters. Mr. Boggus is a native of Fort Stockton, Texas,
and he joined the Texas A&M Forest Service in 1980. He was ap-
pointed as the director and State forester of the Texas A&M Forest
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Service in February of 2010, and he has extensive familiarity with
the issue we are going to be discussing today.

I look forward to hearing from him, along with the rest of our
expert witnesses, on how we can appropriately manage our forests
to minimize wildfire impacts.

Thank you, and I yield back.

Welcome, Mr. Boggus.

Mr. SHIMKUS. The gentleman yields back his time.

The chair now recognizes the ranking member of the sub-
committee, Mr. Tonko, for 5 minutes.

OPENING STATEMENT OF HON. PAUL TONKO, A REPRESENTA-
TIVE IN CONGRESS FROM THE STATE OF NEW YORK

Mr. ToNKO. Thank you, Mr. Chair. And thank you to our wit-
nesses for being here this afternoon.

As some of you may remember, this subcommittee held a similar
hearing last year on wildfires and air quality issues. Since that
time, we confirmed that, in 2017, more than 66,000 wildfires
burned approximately 10 million acres. 2018 is proving to be an-
other difficult year. Right now, there are over 80 active fires cov-
ering over a million acres and threatening people’s health and safe-
ty and property, including the Mendocino Complex fire, the largest
recorded fire in California’s history.

Undeniably, these fires have become increasingly worse in recent
years. Today, we will hear about the consequences of wildfires to
both human health as well as forest health. Smoke, which includes
particulate matter, is harming people, and the growing number and
size of these fires are erasing the gains that have been made under
the Clean Air Act in reducing fine particulate matter pollution.

We will also hear about the best practices in forest management,
including prescribed burns and other tools, that can mitigate some
of the worst impacts of these fires and reduce the harm of smoke.
While I do not follow this issue as closely as many of our western
colleagues, my understanding is that historically the method for
funding the United States Forest Service emergency fire response
has been a major factor in limiting funding for more proactive for-
est management activities.

In March, Congress passed the fiscal year 2018 omnibus appro-
priations bill, which included a fire funding fix that will take effect
in fiscal year 2020. I acknowledge that more may need to be done
to promote better forest management techniques, but we must see
how this fix plays out before adopting new major provisions that
undermine environmental laws in our national forests.

As we discuss the devastation that can be caused by Mother Na-
ture, we must also acknowledge our fellow Americans that are fac-
ing down Hurricane Florence. Whether it is hurricanes on the East
Coast or fires out west, we are experiencing more frequent and
costly natural disasters across our country. As with hurricanes, cli-
mate change creates conditions that make wildfires worse.
Droughts, dryer soils, and higher temperatures, all associated with
climate change, are resulting in a longer fire season and causing
an increase in the severity and frequency of wildfires.

A 2016 study published in the Proceedings of the National Acad-
emy of Sciences concluded that human-caused climate change is re-
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sponsible for the doubling of the area burned by wildfires since
1984. In 2017, the National Wildfire Federation, which is rep-
resented here today by NWF President Collin O’Mara, released a
report entitled Megafires, which examined how climate change and
other issues, including the funding issues at the United States For-
est Service, are contributing to this growing problem.

I appreciate our witnesses being here to discuss the consequences
of wildfires, air quality being chief among them, as well as some
of the potential mitigation options such as more proactive forest
management. But we do ourselves a disservice if we continue to
hold hearings only looking at the effects of these fires while ignor-
ing the underlying causes, including climate change that will con-
tinue to exacerbate this problem.

Thank you again, Mr. Chair, and I yield the remainder of my
time to my good friend and colleague, Representative Matsui of
California.

Ms. MAtsul. Thank you, Ranking Member Tonko, for yielding.
And I want to thank the witnesses for being here today.

I appreciate the subcommittee is holding a hearing on this im-
portant issue. California has had a historic year for fire. The
Mendocino Complex fire consumed over 410,000 acres, burning for
more than a month, and becoming the largest in our State’s his-
tory. The Ferguson Fire took the lives of two brave firefighters and
closed Yosemite National Park for 20 days. And the Carr Fire de-
stroyed over 1,000 homes near Redding, north of my district.

While my district was fortunate and did not directly endure a
wildfire this summer, Sacramento residents still had to contend
with the smothering impacts of wildfire smoke. We had a record-
breaking streak of 15 consecutive spare-the-air days when air qual-
ity was so poor that our air district encouraged people to stay in-
side and reduce pollution in any way possible.

If we don’t take meaningful steps to reduce the risk and intensity
of wildfires, then we will continue to face these overwhelming
health, safety, and environmental challenges. That means we must
adopt a sustainable approach to wildfire risk reduction. Manage-
ment policies must recognize the impacts of climate change and the
need to sustainably reduce the fuel load in our forests, ultimately
moving their condition towards the pre-fire exclusion baseline.

Thank you, and I look forward to hearing the testimony from our
witnesses.

I yield back.

Mr. ToNKO. And I yield back our remaining 8 seconds. There you
go.
Mr. SHIMKUS. The gentleman yields back his time.

The chairman is running over here. The ranking member, I can
see, is still on the floor. So we will begin with our witnesses and
then interrupt as we can.

We want to thank you all for being here today, taking the time
to testify before the subcommittee. Today’s witnesses will have the
opportunity to give opening statements followed by a round of
questions from members. Our witness panel—and I have already
announced the panel. So I would like now to turn to Mr.
Baertschiger, Oregon State Senator. And I am sure Congressman
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Walden from Oregon will get here for most of your opening state-
ment.
You are recognized for 5 minutes.

STATEMENT OF HERMAN BAERTSCHIGER JR., SENATOR, OR-
EGON STATE SENATE; MARY ANDERSON, MOBILE AND AREA
SOURCE PROGRAM MANAGER, AIR QUALITY DIVISION,
IDAHO DEPARTMENT OF ENVIRONMENTAL QUALITY; SONYA
GERMANN, STATE FORESTER, MONTANA DEPARTMENT OF
NATURAL RESOURCES AND CONSERVATION, FORESTRY DI-
VISION; COLLIN O'MARA, PRESIDENT, NATIONAL WILDLIFE
FEDERATION; AND TOM BOGGUS, STATE FORESTER, DIREC-
TOR OF TEXAS A&M FOREST SERVICE

STATEMENT OF HERMAN BAERTSCHIGER JR.

Mr. BAERTSCHIGER. Thank you, Chairman Shimkus, Ranking
Member Tonko, and members of the committee. Thank you for let-
ting me have the opportunity to testify before you today about
wildfires and their impact on my constituents and the people of Or-
egon.

The lingering effects of smoke and large fires impact thousands
of people in my State every year. Immediate suppression of
wildland fires during peak fire season would alleviate the impacts
to our communities. In exchange for a suppression model, we must
be conscious of the fact that our forests still need management, and
fire is one of those management tools. But this can be accomplished
outside of fire season by controlled burning. Smoke from controlled
burns is far less impactful to my constituents than these large fires
during the summer months.

Other management activities, including commodity production,
logging, fuel reduction, are also effective in reducing the risk of se-
vere fire.

My name is Herman Baertschiger, and I am an Oregon State
Senator representing southern Oregon. My background is in for-
estry and wildland firefighting. In more than four decades of fire-
fighting in the west, I have never seen a catastrophic high-inten-
sity wildfire benefit our forests. However, I have seen many exam-
ples of low-intensity fire benefit our forests.

Fire has always been with us, and that is not going to change,
likely. Large fires have affected the American people throughout
our history. The fires of 1910 in Idaho, Montana, and Washington
that burned 3 million acres changed how the U.S. Forest Service
addressed fires. In Oregon, the Tillamook fires that occurred in the
coast range four times between 1933 and 1951 forced Oregon also
to address wildland fires. This approach is what, at times, is hav-
ing us fighting large fires rather than suppressing small fires.

The aggressive fire suppression model changed about 30 years
ago with the U.S. Forest Service. It changed from a fire suppres-
sion to a fire management. The comparison of fire suppression
against fire management is best shown in a comparison of fire-
fighting divisions of Oregon Department of Forestry and the U.S.
Forest Service.

Oregon Department of Forestry has always employed an aggres-
sive initial attack and suppression approach. The comparison of
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lands managed shows a shocking disparity between the two styles
of firefighting. The U.S. Forest Service protects about 17 million
acres of Oregon forestlands. And so far in 2018, 300,000 of those
acres have burned. Oregon Department of Forestry protects about
16 million acres of forestlands in Oregon, and so far, only 70,000
of those acres have burned.

The two agencies protect about the same number of acres in Or-
egon but are having very different outcomes.

Also, the human factor can’t be ignored. With over 300 million
people in this country, we should expect more human-caused fire
starts. Some people say that 9 out of 10 fires have a human ele-
ment.

Due to severe wildfires, the lack of forest management and the
different approach to firefighting, our communities have suffered
weeks from toxic smoke. This year’s citizens in southern Oregon
endured 34 days of unhealthy air quality, and Travel Oregon esti-
mated last year that $51 million was lost from smoke in tourism
dollars. The Shakespeare festival in Ashland has lost over $2 mil-
lion this year; Hell’s Gate excursion, $1.5 million. Smoke has led
to cancellation and delays of school activities, church activities, and
other events.

To provide our citizens with relief from catastrophic wildfire,
Congress should take action to promote active forest management
and provide oversight and assure accountability over the U.S. For-
est Service.

Managing fire during peak fire season to treat fuels is no longer
acceptable. We cannot manage our forests during peak fire season
with fire at the expense of the health and welfare and the economic
viability of our communities. We have got to do something else.

I appreciate this opportunity to testify, and I welcome any ques-
tions that you may have.

[The prepared statement of Mr. Baertschiger follows:]
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TESTIMONY OF OREGON STATE SENATOR HERMAN BAERTSCHIGER, JR.
BEFORE THE HOUSE COMMITTEE ON ENERGY AND COMMERCE
SUBCOMMITTEE ON THE ENVIRONMENT
September 13, 2018

Chairman Shimkus, Chairman Walden, and Ranking Member Pallone, thank you for the
opportunity to testify before you today about wildfires and their impact on the constituents of my
district and all of Oregon. The lingering effects of smoke from large forest fires impact
thousands of people every year. Congress Walden and I have toured the wildfires together and
have seen and experienced the devastation these wildfires have on our communities. Immediate
suppression of wildland fires during peak fire season would alleviate the impacts to our
communities, their health and their economic viability. In exchange for a suppression model we
must be conscious of the fact that our forests still need management and fire is one of those
management tools. This can be accomplished outside of fire season by controlled burning, smoke
from controlled burns is far less impactful to the communities than thosc of large fires during fire
season.

My name is Herman Baertschiger, Ir. and | am an Oregon State Senator representing
Southern Oregon. My background is in forestry and wildland firefighting. For 16 years I have
been a wildland fire training instructor and I have been certified through the Oregon Department
of Forestry as a National Type 3 Incident Commander and this year is my 41% fire season. In
more than four decades of fighting fire from Washington to Montana, from California to
Colorado, [ have never seen a catastrophic wildfire benefit our forests.

Fire has always been with us and that is not likely to change, what has changed is the way
we react to fire. Large fires have affected the American people for nearly two hundred years, in

1825, when the Great Miramichi Fire in New Brunswick burned over 3 million acres and killed
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160 people. In 1871 the Peshtigo Fire in Wisconsin burned 1.2 million acres and killed 1,182
people. On the same day in 1871 in [llinois, Mrs. O’Leary’s cow knocked over a lantern and
started the Great Chicago Fire that killed hundreds and burnt half the City of Chicago. The fires
of 1910 in Idaho, Montana and Washington that burned 3 million acres changed how the US
Forest Service addressed fires. In Oregon the Tillamook forest fires that occurred four times
between 1933 and 1951 forced Oregon to address wildfire also. Five of the last six years have
seen enormous fires, in excess of the ten-year average. In 2018 we are fighting fires in the same
area that we fought them in the previous year. To say that climate changes is the cause of
catastrophic wildfires is incorrect. Qur approach and management of the fires and the smoke they
produce is what has changed in the last twenty years. This approach is what has us fighting large
fires, rather than suppressing small fires.

After the Western fires of 1910, the US Forest service adopted a model of fire
suppression. In the industry we have always referred to this with the term “out by 10”, meaning
that once a fire had started, it would receive whatever resources and attention needed to put it out
by 10 AM the following morning. This aggressive fire suppression changed about twenty years
ago to a fire management model. Today the US Forest Service often manages fire along with
their suppression efforts.

The human factor can’t be ignored when looking at the problem of wildland fires. In
1910 the US population was 92 million. In 2010, one hundred years later, it was 310 million.
With a tripling of the population, we should expect more human caused fire starts. Recently the
Oregon Department of Forestry estimated that the number of acres burned by human caused fires
in the last ten years has doubled. With increases in fire starts, we should expect increases in fire

severity, and increases in smoke effects from those fires.
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The comparison of fire suppression against fire management is best shown in the
comparison of the firefighting divisions of the Oregon Department of Forestry (ODF) and the US
Forest Service (USFS). ODF has always employed an aggressive initial attack and suppression
approach to wildfire. The USFS had a similar approach until about the mid-1980"s. Now thirty
years later, the comparison of lands managed, and acres burned shows a shocking disparity
between the two styles of firefighting. The USES protects 17 million acres (+/-) of Oregon forest
lands. In 2018, 300,000 acres of those protected forests were burned. ODF protects 16 million
acres (+/-) of Oregon forest lands. In 2018, 70,000 acres of those protected forests were burned
(these are estimates as the 2018 Fire Season is not complete).

These two agencies protect about the same number of acres of forest in Oregon but are
having very different outcomes from their firefighting efforts. Another consideration is the
impact on private landowners, in 2018 more than 33,000 acres of private land has burned by fires
that started on federal lands.

Impacts of wildfire and smoke to our communities

Due to severe wildfires, the lack of active forest management and the U.S. Forest
Service’s current approach to firefighting, our communities have suffered from weeks of toxic
wildfire smoke. As of Aug. 30, citizens in southern Oregon’s Rogue Valley endured 24 days of
“unhealthy” to “very unhcalthy” air quality. This is the longest period of unhealthy air quality in
the Rogue Valley since the Environmental Protection Agency began keeping air quality index
records in 2000.

Travel Oregon estimated the state lost about $51 million in tourism revenue from
wildfires and smoke last year, and this year's wildfire season will likely bring greater losses. Last

month’s wildfires forced airlines at the Rogue Valley Airport to cancel multiplc flights and put



11

delays on others. The smoke has created havoc and devastation for many businesses connected to
Southern Oregon’s vital Travel and Tourism Industry. The Oregon Shakespeare Festival in
Ashland has already canceled more shows this year than it did in all of 2017. These are the first
two years in a row that the festival has had to cancel multiple performances because of smoke. In
2018 the festival has lost over $2 million dollars, with over 20 performances canceled. Britt
Festivals has moved its orchestra rehearsals and some performances from its hillside, Britt
Pavilion amphitheater in Jacksonville, to the North Medford High School auditorium, which
downsized their attendance from 2,200 attendees in auditorium to an 800-person capacity. The
Rogue Valley Softball Association Fall Classic softball tournament was cancelled, marking the
sccond consecutive year it’s been called off. The wildfires and smoke have harmed our seasonal
tourism businesses with many reporting 40% decreases in attendance, some as high as 80%
lower attendance. Sections of the Rogue River have been closed at times, impacting those who
are dependent on rafting and fishing. For July, Crater Lake was down on visitation by 22%,
which represents over 50,000 people. Locally, the wildfire smoke led to cancellations or delays
of school athletics, church activities and other events.

These smoky summers continue to tax our public health resources and health care system.
In past years, local emergency departments reported an inerease of patients suffering from
extremely sore throats, headaches, burning eyes and significant respiratory distress.
Suggested Solutions,

To provide our citizens relief from catastrophic wildfires and smoke, Congress should
take action to promote active forest management and provide oversight and assure accountability

over U.S. Forest Service wildfire management activities.
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There is abundant science supporting the benefits of management activities- including
logging, thinning and controlled burning- to improving the health and resiliency of our forests.
According to the U.S. Forest Service’s Fuels Treatment Effectiveness Database, 90 percent of
fuels reduction projects were effective in reducing wildfire severity.! Researchers from the
University of Montana found that comprchensive treatment prescriptions designed to restore
sustainable ecological conditions can move 90 percent of treated acres into a low-hazard
condition.

Despite these benefits, federal agencies are failing to treat fire-prone forests at a pace and
scale necessary to change the trend of larger and more severe fires. As much as 80 million acres
of National Forests System lands are at a high, to very high, risk of catastrophic wildfire. And
the Forest Service is only treating between 1 and 2 percent of high risk acres per year. That’s

why congressional action is needed to address the three primary barriers to active forest

management on federal lands:

The first barrier to active forest management is the lack of funding to prepare forest

projects and timber sales. The U.S. Forest Service often lacks the funding and personnel to
develop and implement projects that reduce the risks of wildfires, insects and disease. Today
more than half of the agency’s budget is consumed by escalating wildfire suppression costs,
which itself is due to the lack of management on our overgrown and fire-prone federal forests.
The U.S. House of Representatives addressed this barrier by approving the Consolidated
Appropriations Act of 2018 (“Omnibus™), which provides a new disaster cap allocation for

wildfire suppression beginning in 2020. This will end the practice of “fire borrowing™ that has

! USFS, Adaptive Management Services Enterprise Team, Fuels Treatment Effectivencss Database
(fs.fed.us/adaptivemanagement)

2 C. Keegan, C. Fiedler, T. Morgan. Wildfire in Montana; Potential hazard reduction and economic effects of a
strategic treatment program, Forest Products Journal, July/August 2004)

5
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forced the Forest Service to temporarily redirect funds away from preventative forest health
programs. I also applaud the U.S. House for increasing funding for the Forest Service’s
Hazardous Fuels line items in the omnibus spending bill, and for increasing funding for the
agency’s timber sale program in the House Interior Appropriations package for FY 2019, If
enacted, the House level would represent a 20 percent increase in the timber program since FY
2013. The House Report urges the Forest Service to offer a 4 Billion Board Foot sale program, a
level that hasn’t been reached in a quarter century.

The second barrier to active forest management is the significant cost and time it takes

for federal agencies to satisfy environmental analysis and compliance requirements. At a time

when the Forest Service struggles to fund wildfire suppression activities, the agency spends more
than $356 million annually just to satisfy National Environmental Policy Act (NEPA) analysis
and compliance requirements on forest management projects.” It can take Forest Service
personnel 18 months to four years to satisfy these requirements for a single forest project, and as
a result they spend 40 percent of their time doing paperwork instead of managing forests. The
U.S. House addressed this barrier by approving the Resilient Federal Forests Act (H.R. 2936),
and by approving strong provisions in the Agriculture and Nutrition Act of 2018 (H.R. 2), known
as the Farm Bill. Both measures provide our land management agencies with expanded
categorical exclusions under NEPA to expedite treatments on forests that are at immediate risk of
wildfire, insects and disease, and to protect municipal watersheds. Providing these NEPA
efficiencies will help reduce the cost and time required to plan forest projects, and will provide

and direct more resources toward improving the health of our forests.

* Feasibility Study of Activities Related to National Environmental Policy Act (NEPA) Compliance in the US Forest
Service- Final Report, USDA Forest Service Competitive Sourcing Program Office Washington, DC. Available at
https://www peer.org/assets/docs/fs/08_t4_1_nepa_feasibility study.pdf

6
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The third factor is the obstruction and litigation that typically stalls much of the work

that needs 10 be done on our federal lands. Our federal land agencies are often paralyzed by the

real and perceived threats of litigation and process obstruction. In U.S. Forest Service Region 1,
for example, it is estimated litigation has encumbered up to 50 percent of planned timber harvest
volume and treatment acres. Once again, the U.S. House addressed this barrier by approving
H.R. 2936 that prohibits litigant groups from receiving attorney fees when they sue to stop a
project that is intended to reduce the threats of wildfire and insect infestations. It also requires
that any court hearing a case regarding a Forest Service action must weigh the benefits of taking
short-term action versus the potential long-term harm of inaction, such as the threat of
catastrophic wildfire, As an alternative to costly litigation, the legislation also proposes an
innovative pilot project to test the use of arbitration to address challenges to certain forest
management activitics. Until environmental litigation is addressed, American taxpayers will
continue to carry the increased burden of higher firefighting and land management costs, toxic
smoke, and the continued loss of forests and the benefits they provide.

Managing wildland fire during peak fire scason to treat fuels as a way to manage our
forests is no longer acceptable. We cannot manage our forests with fire at the expense of the
welfare and economic viability of our communities. We have to do something else.

Once again I appreciate the opportunity testify and welcome any questions you may have.
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Mr. SHIMKUS. The gentleman yields back his name.
The chair now recognizes the chairman of the full committee, an-
other Oregonian, Chairman Walden, for 5 minutes.

OPENING STATEMENT OF HON. GREG WALDEN, A REPRESENT-
ATIVE IN CONGRESS FROM THE STATE OF OREGON

Mr. WALDEN. Thank you very much, Mr. Chairman. I apologize
for being a little late. We had the WRDA bill on the floor where
a number of our provisions, including Safe Drinking Water Act and
some provisions for drought relief in the Klamath Basin were be-
fore the House, so I needed to speak on that before coming here.

I want to thank you for holding this hearing, and I want to
thank our witnesses for being here.

Today’s hearing focuses on this topic that you have already heard
from the Senator about, of great concern to Oregonians and those
across the west who are experiencing terrible air quality. Haz-
ardous, dangerous, unhealthy air quality smoke from these
wildfires is literally choking people to death.

In my home State of Oregon alone, we have already seen over
700,000 acres destroyed by fire. These fires have left communities
in my district blanketed with smoke and with the worst air quality
in the world, period. Stop. Medford, Oregon, experienced the worst
run of unhealthy air quality since the EPA began making such de-
terminations in 2000.

The leading offender is particulate matter. An article in the New
England Journal of Medicine in March pointed out the robust evi-
dence linking exposure to particulate matter to cardiopulmonary
mortality and issues with asthma and COPD. I heard from a
woman yesterday on a tele-town hall: COPD. She was just getting
out of the hospital all as a result of this smoke.

According to EPA research, premature deaths tied to wildfire air
pollution were as high as 2,500 per year between 2008 and 2012.
Other research out of Colorado State University suggests it could
be as high as 25,000 people per year die prematurely because of
this smoke. This is a life-and-death matter in the west.

Making matters worse, it is hard to escape the smoke even in
your own home. Curt in Eagle Point dropped off his air filter from
his CPAP machine. I have got a picture of it up there. That filter
is supposed to last for 2 weeks. That is, I believe, 2 days. You can
see it up there and how dirty it got within 2 days inside his home
during these fires.

Or take this car cabin air filter. It was replaced after 2 months
during the fire season. You can see up on the screen what a new
one looks like. Two months, that is what it looked like in his car.

Nearly three decades of poor management have left our Federal
forests overstocked with trees and vegetation that fuel increasingly
intense fires. Stepping up active forest management practices such
as thinning, prescribed fire, and timber harvest, one of the best
ways we could reduce the fuel loads and, therefore, the impact of
the smoke from wildfires.

Sadly, bureaucratic red tape, obstructionist litigation by special
interest groups, it has all added up to make it very difficult to im-
plement these science-based management techniques that we know
work. And we are left to choke on the resulting wildfire smoke.
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In 2017, the number of fires started on lands protected by the
Oregon Department of Forestry and the U.S. Forest Service Land
were split nearly 50/50. Forest managed lands, however, accounted
for over 90 percent of the acres burned. So that is the Federal
ground. This is partly due to forest management but also how fires
are fought.

As fires are managed rather than suppressed and back burned
acreages increased, there is a clear impact on air quality and,
therefore, on the air quality and health of our citizens. These agen-
cies need to do more to take this into account when they make
their decisions.

As devastating as it is in the summer months, fire can also be
a management tool. We know that. Prescribed fire, after mechan-
ical thinning, can help reduce fuel loads and reduce emissions by
up to 75 percent, if it is done at the right time and the right way.
State smoke management plans set the process for these burns
with an aim to protect public health, but also limit the work that
gets done. According to Forest Service data, smoke management
issues limited between 10 and 20 percent of their prescribed fire
projects last year in Oregon.

I look forward to hearing from our witnesses today about your
perspectives on these issues and how we get the right balance. I
also want to thank Senator Baertschiger for joining us from Or-
egon. He is the co-chair of the bipartisan fire caucus in Oregon, has
nearly 40 years of experience in wildland fire and forest manage-
ment both. So thanks for flying out to be here.

And just to conclude, I would like to share a message I received
from Jennifer. She is a mother in Medford, Oregon. Jennifer said:
As a native Oregonian, living in southern Oregon my entire life, I
write to express my extreme frustration with Oregon’s lack of for-
est management. This is now the third or fourth year that we are
hostages in our own homes, that my children are robbed of being
able to play outside. I absolutely hate that nothing is done to pre-
vent this from happening.

Well, we are here to help the concerns I hear from people like
Jennifer and families across my district who have one simple mes-
sage: Something needs to change.

And in conclusion, I just got an email from a friend of mine in
Medford, who is on the Shakespeare board, the Oregon
Shakespearian Theater board in Ashland. And they said: I have ex-
citing news. Our safety, health, and wellness manager sent this up-
date. We are officially closing the smoke watch that started back
on July 18 and returning to normal operations.

I believe they had to cancel 25 outdoor plays at the Allen Eliza-
bethan, and one for the Bowmer, for a total of 26 cancellations for
performances. And so this is a real bad thing for the economy. It
is bad for our health.

Mr. Chairman, I appreciate your holding this hearing, and I
thank the witnesses for being here. And I yield back.

[The prepared statement of Chairman Walden follows:]

PREPARED STATEMENT OF HON. GREG WALDEN

Today’s hearing focuses on a topic of great concern to Oregonians and those across
the West who are experiencing terrible air quality and choking on smoke from
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wildfires. In my home state of Oregon alone, we've already seen over 700 thousand
acres destroyed and the fires are still burning.

These fires have left communities in my district blanketed with smoke and with
the worst air quality in the world. Medford, Oregon experienced the worst run of
“unhealthy” air quality since EPA began recording in 2000.

A leading offender is particulate matter. An article in the New England Journal
of Medicine in March pointed out the robust evidence linking exposure to particulate
matter to cardiopulmonary mortality and issues with asthma and COPD. According
to EPA research, premature deaths tied to wildfire air pollution were as high as
2,500 per year between 2008 and 2012. Other research out of Colorado State Uni-
versity suggest it could be as high as 25,000 people a year.

Making matters worse, it is hard to escape the smoke, even in your own home.
Curt in Eagle Point, OR dropped off this air filter from his CPAP machine. He had
to replace it after 2 days—it is supposed to last 2 weeks.

Or take this car cabin air filter that was replaced after 2 months during fire sea-
son. A new one looks like this. You begin to realize what people are suffering
through.

Nearly three decades of poor management has left our Federal forests overstocked
with trees and vegetation that fuel increasingly intense fire seasons. Stepping up
active forest management practices, such as thinning, prescribed fire, and timber
harvests, is one of the best ways to reduce the fuel and the impact of smoke from
wildfires.

Sadly, bureaucratic red tape, and obstructionist litigation by special interest
groups has made it difficult to implement these science-based management tech-
niques. And we're left to choke on the resulting wildfire smoke.

In 2017, the number of fire starts on lands protected by the Oregon Department
of Forestry and those on U.S. Forest Service land were split nearly 50/50. The For-
est managed lands, however, accounted for over 90 percent of the acres burned. This
is partly due to forest management, but also how fires are fought.

As fires are managed, rather than suppressed, and back burned acreages increase,
there is a clear impact on air quality and our health. These agencies should do more
to take that into account.

As devastating as it is in the summer months, fire can also be a management tool.
Prescribed fire after mechanical thinning, can help reduce fuel loads and reduce
emissions by up to 75 percent. State Smoke Management Plans set the process for
these burns with an aim to protect public health, but also limit the work that gets
done. According to Forest Service data, smoke management issues limited between
10 and 20 percent of their prescribed fire projects last year in Oregon. I look forward
to hearing from our witnesses today on whether these plans properly balance the
risk from prescribed fire with the risk of far more intense wildfire.

I also want to thank Senator Herman Baertschiger for joining us from Oregon.
Senator Baertschiger is co-chair of the bipartisan fire caucus in Oregon, and has
nearly 40 years of experience in wildland fire and forest management. Thank you
for your participation and sharing your knowledge with us today.

Just to conclude, I'd like to share a message I received from Jennifer, a mother
in Medford. Jennifer said, “As a native Oregonian living in Southern Oregon my en-
tire life I am writing to express my extreme frustration with Oregon’s lack of forest
management. This is now the third or fourth year that we are hostages in our own
homes, that my children are robbed of being able to play outside. I absolutely hate
that nothing is done to prevent this from happening.”

We are here today to help address the concerns I hear from people like Jennifer
a}rlld families across my district who have one simplemessage: something needs to
change.

Mr. SHIMKUS. The gentleman yields back his time.

The chair now would like to recognize Ms. Mary Anderson, mo-
bile and area source program manager, Air Quality Division, Idaho
Department of Environmental Quality.

You are recognized for 5 minutes.

STATEMENT OF MARY ANDERSON

Ms. ANDERSON. Thank you for the opportunity to provide some
insight into how wildfires are impacting Idaho citizens.

Wildfires are the single largest air pollution source in Idaho. In
the past, Idaho would experience severe wildfire season with heavy



18

localized air quality impacts every 3 to 4 years. Now, we are seeing
heavy regional air quality impacts every year from large, some-
times catastrophic wildfires in Idaho, central and northern Cali-
fornia, Oregon, Washington, Nevada, and British Columbia. These
catastrophic wildfires caused by fuels that have cumulated as a re-
sult of active fire suppression, drought, and climate change.

In 2017, wildfire smoke caused widespread impacts starting in
early August. And by the first week of September, smoke thor-
oughly blanketed all of Idaho, exposing many Idaho citizens to po-
tentially serious health impacts.

About 700,000 acres were burned in Idaho in 2017. Idaho is also
surrounded by wildfires, meaning wind from any direction brought
smoke into the State. Nearly 5.5 million acres burned in neigh-
boring States and British Columbia in 2017. All of these fires had
direct impacts on Idaho residents at one time or another through-
out the wildfire season. We are seeing similar impacts this year.

What I have described above is now the new norm. The public
now experiences smoke impacts throughout the summer every
year, with periods of very unhealthy to hazardous air quality condi-
tions. To deal with the smoke impacts, the public wants informa-
tion so they can make decisions to protect themselves and, in the
case of schools, those they are responsible for. Telling them to re-
main indoors and limit exposure is no longer sufficient. In many
cases, the air quality indoors is just as bad or worse than the air
quality outside.

Responding to wildfire smoke impacts requires significant re-
sources from DEQ and other agencies throughout Idaho. To prop-
erly respond to wildfires and mitigate health impacts from smoke,
the communities that are repeatedly hard hit from wildfire smoke
must be made smoke ready before the smoke event occurs. This
means working with communities to identify tools citizens can use
to protect themselves from the smoke.

An example of a smoke ready community action is identifying the
sensitive population, such as elderly people with lung or heart
issues, and purchasing a cache of room-sized HEPA filters prior to
the wildfire season so they can be distributed at the start of the
emergency. Establishing a smoke ready community must be done
prior to the wildfire season in order to respond to the emergency
in a timely manner.

To be effective, smoke ready communities require funding similar
in the way—similar to the way firewise programs are funded.
Funding for both these programs would allow communities to pre-
pare for wildfires from both the fire safety and public health as-
pect.

We agree that prescribed fire is an important tool in reducing
fuels that contribute to catastrophic wildfire, but prescribed fire
also causes smoke that needs to be managed. When prescribed fire
is being discussed as a way to mitigate wildfire impacts, it is im-
portant to remember that reasonable and effective smoke manage-
ment principles and decisions must be used to truly lessen smoke
impacts and not simply move smoke from one time of the year to
another.

To manage smoke impacts from prescribed burning, the Mon-
tana/Idaho Airshed Group was created. This group implements a
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smoke management program for organizations that conduct large-
scale prescribed burning and the agencies that regulate this burn-
ing.

Burn decisions in Idaho are very much driven and limited by the
weather. Northern Idaho is very mountainous. Smoke from pre-
scribed burning can sink into the valleys and impact communities.
Using best smoke management practices requires good weather
that will allow the smoke to rise up high into the atmosphere and
disperse so as not to impact the public. The key to this airshed
group is coordinating burn requests and approvals to looking at the
regional picture, not just burns on an individual basis.

The Airshed Group uses a meteorologist to provide a weather
forecast specific to prescribed burning. A coordinator evaluates all
burns that are proposed, other burning, and emission sources oc-
curring in the area, current and forecasted air quality, to deter-
mine if and how much burning can be approved. This process helps
to ensure that smoke does not accumulate in valleys and impact
the public.

DEQ works closely with the airshed group during the active burn
season. We review the weather forecast, air quality data, and pro-
posed burns, and provide recommendations to the airshed group on
a daily basis.

There is no short-term quick fix. We need to address all causes
of wildfire and look at new innovative solutions and mitigation
strategies to address the matter. The key to success will be work-
ing in partnership with all stakeholders, air quality agencies, State
and Federal land managers, large and small private prescribed
burners, the general public, environmental groups, and others who
use burning as a tool. The only way to make progress is to have
an open, honest, and trusting dialogue based on facts and science.

Thank you.

[The prepared statement of Ms. Anderson follows:]
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TESTIMONY OF MARY ANDERSON
MOBILE AND AREA SOURCE PROGRAM MANAGER, AIR QUALITY DIVISION
IDAHO DEPARTMENT OF ENVIRONMENTAL QUALITY

BEFORE THE HOUSE COMMITTEE ON ENERGY AND COMMERCE SUBCOMMITTEE ON ENVIRONMENT
REGARDING AIR QUALITY IMPACTS OF WILDFIRES: MITIGATION AND MANAGEMENT STRATEGIES

SEPTEMBER 13, 2018

Good afternoon, Chairman Shimkus, Ranking Member Tonko, and members of the subcommittee. i am
Mary Anderson, Air Quality Division program manager at the idaho Department of Environmental
Quality {DEQ}. Thank you for the opportunity to testify today and provide some insight into how

wildfires are impacting {daho citizens.

wildfires are the single largest air poliution source in Idaho and the entire Pacific Northwest. Fine
particulate matter (PM,s) levels are decreasing nationally but increasing in the Pacific Northwest and
Northern Rockies due to wildfire smoke. Since the mid-1980s, the total US area burned by wildfires has
been increasing, with fires in the Pacific Northwest accounting for over 50% of the increased acreage.
The length of the fire season has grown along with the number, size, and duration of wildfires. This
situation is forecasted to stay the same or worsen in the future. Numerous catastrophic wildfires have
become the norm during our summer manths, causing heavy regional air poltution events. These
catastrophic wildfires are caused by fuels that have accumuiated as a result of a century of active fire

suppression, drought, and climate change.

in the past, Idaho would experience a severe wildfire season with heavy localized air quality impacts
every 3-4 years, with low air quality impacts in the intervening years. Now we are seeing heavy regional
air quality impacts every year from large, sometimes catastrophic wildfires in idaho, central to northern

California, Oregon, Washington, Nevada, and British Columbia.
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In 2017, wildfire smoke caused widespread impacts in early August, with air quality reaching the
Unhealthy for Sensitive Groups category in nearly every area of ldaho. It is now fairly common to see
widespread impacts in August. By the first week of September 2017, wildfire smoke thoroughly
bianketed all of Idaho, exposing many Idaho citizens to potentially serious health impacts. The most
severe air quality impacts were in northern and central Idaho, where Hazardous conditions were

measured for four consecutive days in the Coeur d’Alene area of northern idaho.

About 700,000 acres were burned by wildfire in Idaho in 2017. idaho was also surrounded by wildfires,
meaning wind from any direction brought smoke into the state. Nearly 5.5 million acres burned in
neighboring states and British Columbia in 2017. All these fires had direct impacts on idaho residents at
one time or another throughout the wildfire season. idaho wildfires alone released an estimated
111,000 tons of direct fine particulate pollution into the air (about 25 times the amount of fine

particulate pollution emitted by ali the cars and trucks in Idaho in a year).

Preliminary information for the 2018 wildfire season indicates that it is as bad as or worse than 2017.
idaho became heavily impacted by smoke around July 10 and experienced smoke impacts on a daily
basis until the first full week of September. The most heavily impacted regions have been northern
\daho, central idaho, southwest Idaho—inctuding the densely populated Treasure Valley--and at times
the rest of southern idaho. This year, the majority of smoke came from fires outside of fdaho:
Washington, Qregon, Catifornia, and southern British Columbia. The predominant weather patterns
have allowed for consistent smoke brought into Idaho. We are seeing similar levels of air quality impacts

as we did in 2017.

What l've described above is now the new normal. The public now experiences smoke impacts
throughout the summer every year, with periods of Very Unhealthy to Hazardous air quality conditions.

To deal with the smoke impacts, the public wants information so they can make decisions to protect
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themselves and, in the case of schools, those they are responsible for. The public wants information
about how bad the air quality is, how long the smoke will last, and what precautions they shouid take.
Telling them to remain indoors and limit exposure is no longer sufficient. In many cases, the air quality

indoors is just as bad or worse than the air quality outside.

Local governments and school districts have had to develop policies to respond to the wildfire smoke
impacts brought by catastrophic wildfires. During the 2012 wildfire season, very few if any school
districts had air quality policies that determined outside activity based on current or forecasted air
guality. In 2018, the majority of school districts have these policies and are making daily decisions on

whether to have outside recess, hold practices indoors, and cancel football games.

To ensure a coordinated response to wildfire smoke, tdaho developed a Wildfire Smoke Response
Protocol, similar to Oregon and Washington. This protocoi identifies organizations, partners, and other
governmental entities {city and county) that play important roles in the overali response to these
wildfire smoke events. The protocol highlights general duties and responsibilities, provides examples of
agency actions and assistance needed, and recommends public health actions based on level and
duration of smoke exposure caused by wildfire smoke. Key participants are federal land managers {us
Forest Service), the Environmental Protection Agency (EPA), tribes, DEQ, the Idaho Department of
Health and Welfare, and public heaith districts. We also work ciosely with county emergency managers,

Red Cross, and schoo} districts to ensure a consistent message is communicated.

To meet the public’s need for information, DEQ and cooperating agencies use many tools:

o ldaho Smoke Blog
o Social media {Twitter, Facebook, NextDoor)
o Websites

o News releases
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o Videos explaining our smoke forecasts

o Daily smoke and air quality forecast emait blasts

DEQ responds to local community requests and federal land manager requests to supply additional air
quality monitoring in areas heavily impacted by wildfire smoke. Each year, DEQ deploys between one
and four additional monitors throughout the state. This deployment requires significant coordination to
identify and establish a suitable location for the monitor to operate. We have deployed four monitors so

farin 2018.

Responding to wildfire smoke impacts requires significant resources from DEQ and other agencies
throughout idaho. To properly respond to wildfires and help mitigate health impacts from smoke, the
communities that are repeatedly hard hit by wildfire smoke must be made “smoke ready” before the
smoke event occurs, This means working with the communities and counties to identify tools citizens
can use to protect themselves from the smoke. An example of smoke ready community action is
identifying the sensitive populations {elderly, people with lung or heart issues) and purchasing a cache
of room-sized HEPA filters prior to the wildfire season. Establishing a smoke ready community must be
done prior to the wildfire season in order to respond to the emergency in a timely manner. To be
effective, smoke ready communities require funding, similar to the way Firewise programs are funded.
Funding for both these programs would allow the communities to prepare for wildfires from both the

fire safety and public health aspect.

Many types of open burning occur in Idaho throughout the year. Prescribed burning-—~which includes
burning for forest health, slash burning after a timber harvest, and rangeland burning—typically occurs
in the spring and fall, outside the wildfire season. Prescribed burning is conducted by state and federal

land managers and landowners, Agricuftural burning also occurs during these times as does residential
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backyard burning. During the winter, a high percentage of the population in rural Idaho uses wood to

heat their homes, which creates additiona! smoke impacts.

Prescribed fire is an important tool in reducing fuels that contribute to catastrophic wildfire, but
prescribed fire also causes smoke that needs to be managed. When prescribed fire is being discussed as
a way to mitigate wildfire impacts, it is important to remember that reasonable and effective smoke
management principles and decisions must be used to truly lessen smoke impacts and not simply move

smoke from one time of year to another.

Smoke from prescribed fire has the potential to jeopardize attainment demonstration in some of our
nonattainment areas {areas not meeting air quality standards) if not applied appropriately. Data can be
flagged as “exceptional,” thereby excluding it from attainment demonstrations, but only if adequate

smoke management principles are adopted and applied.

To manage prescribed burning smoke impacts, the Montana/idaho Airshed Group was created to
implement a prescribed fire smoke management program for organizations that conduct large-scale
burning and the agencies that regulate this burning. The airshed group is an effective collaboration of
state and federal agencies and most large private landowners to limit smoke impacts from prescribed
fire while providing as much flexibility as possible. The airshed group is composed of three units:

Montana, North idaho, and South idaho, formed in 1978, 1990, and 1999, respectively.

As a group, the members sign a memorandum of understanding and commit to abide by the group’s
operating guide, which details policies and procedures. The group’s members are committed to working

together to manage air quality in a responsible manner so as not to impact public health.

The key to the airshed group is coordinating burn requests and approvals to look at the regional picture,

not just burns on an individual basis. The airshed group uses a meteorologist to provide a weather
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forecast specifically for prescribed burning. A coordinator evaluates all burns that are proposed, other
burning/emissions sources occurring in the area, and current and forecasted air quality to determine if
and how much burning can be approved. This process helps to ensure that smoke does not accumulate

in valleys and impact the public.

DEQ works closely with the airshed group during the active burn season. We review the weather
forecast, air quality data, and proposed burns and provide recommendations to the airshed group on a

daily basis.

Currently, the airshed group is staffed with two meteorologists from federal agencies who provide part
of their time to the airshed group. One US Forest Service staff person reviews all proposed burns in
Montana and Idaho, coordinates with both Idaho and Montana DEQs, and makes a burn
recommendation for each proposed burn. Staff are barely able to keep up with the workload at the
current rate. If prescribed burning is increased, one person will not be sufficient to manage the

workload.

Burn decisions in Idaho are very much driven, and limited, by the weather. Northern Idaho is very
mountainous. Smoke from prescribed burning can sink into the valleys and impact those populations.
Burn managers require specific weather conditions to ensure the burn accompfishes the intended goals.
Using best smoke management practices also requires good weather that will allow the smoke to rise

high into the atmosphere and disperse so as not to impact the public,

Burning, whether wildfire or prescribed, is a large part of Idaho’s air quality concerns, In order to
respond to, and effectively manage, all the planned open burning, DEQ is developing a comprehensive
smoke management program that addresses ali types of burning in a consistent manner statewide. This
smoke management program has two goals. The first is to protect public health, which is a key
component of DEQ’s mission. We protect public health by ensuring open burning does not cause an

6
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exceedance of a National Ambient Air Quality Standard. The second goal is to provide flexibility to

burners when it will not jeopardize public health.

Idaho also participates in a smoke management group facilitated by EPA Region 10. This group consists
of air quality regulatory agencies; heaith agencies; private, state, and federal land managers;
researchers; and interested stakeholders and strives to improve all aspects of wildfire response and

smoke management of prescribed burning and agricuftural burning.

According to a study funded by the Joint Fire Science Program, funding is one of the higgest hurdies for
prescribed burning in Idaho. if funding is resolved, air quality could become the main hindrance. Air
quality smoke management programs, and staffing, will need to adapt now to be ready to handle

increased use if other issues are resolved.

Conclusion

There is no short-term, quick fix. We need to address all causes of wildfires and look at new, innovative
solutions and mitigation strategies to address the matter. The key to success will be working in

partnership with ail stakeholders: state and federal land managers, large and small prescribed burners,
the general public, environmental groups, and others who use burning as a tool. The only way to make

progress is to have an open, honest, and trusting dialogue based on facts and science.
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Mr. SHIMKUS. And the chair thanks the gentlelady.
The chair will now recognize the ranking member of the full com-
mittee, Congressman Pallone from New dJersey, for 5 minutes.

OPENING STATEMENT OF FRANK PALLONE, JR.

Mr. PALLONE. Thank you, Mr. Chairman, and thank you for let-
ting me—I know—I was on the floor with our chairman.

It has been a year now since this subcommittee last held a hear-
ing on wildfires. And since that time, the same regions of the coun-
try are suffering due to the large number and size of forest fires,
causing tremendous damage. And this is, once again, particularly
destructive to Western States.

We have all seen the devastating images of lives lost and homes
destroyed. These extreme wildfires are also creating poor air qual-
ity in States far away from the fires.

Last month, the National Weather Service found that smoke
from western wildfires has spread as far as New England. And
these wildfires are tragic, but they should not be a surprise. For
years, scientists have warned that climate change was very likely
going to contribute to the increased fire intensity and frequency
that we are seeing now. That is exactly what we are seeing, and
we are not going to improve the situation by only looking at forest
management or timber harvesting practices.

If this Congress wants to truly address the increase in extreme
wildfires, we must act to slow the global warming that is driving
changes in climate and weather patterns.

Unfortunately, the Trump administration and congressional Re-
publicans refuse to address climate change and have instead
pushed policies that will exacerbate our climate problems. Here is
my list of President Trump’s most significant climate actions.

First, he pulled the U.S. out of the Paris Agreement, giving up
our spot as a global leader and turning his back on our allies. Then
he proposed to replace the commonsense Clean Power Plan with a
dirty power scam that lets polluters off the hook. The EPA even ad-
mits this proposal will result in 1,400 more premature deaths every
year. Third, President Trump proposed to relax standards for fuel
efficiency in vehicles, hurting consumers and ensuring more cli-
mate changing substances are emitted into the air. And fourth, he
doubled down on a loophole in the Clean Air Act that allows more
efficient and polluting heavy duty trucks on our roadways.

And then just this week, Trump relaxed controls on methane pol-
lution from oil and gas operations and landfills. The President has
also blocked all Federal agencies from considering or acknowl-
edging the costs associated with climate change when making deci-
sions, and he has proposed to cut funds for energy efficient pro-
grams and support for renewable energy. And finally, he continues
to threaten to abuse emergency authorities to subsidize the oldest
and least efficient coal plants in the country.

President Trump and his administration are doing everything
possible to increase emissions and block any attempt to slow the
rate of climate change. The result is rising seas, extreme weather
events, severe drought and, of course, extended and intense fire
seasons. And these are costing lives, destroying property and infra-
structure, and costing us billions in disaster assistance.
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And as we sit here, the southeast is about to be hit by another
powerful hurricane devastating more communities. A new report
from the researchers of Stony Brook University and Lawrence
Berkeley National Laboratory finds that hurricane Florence is
about 50 miles wider as a result of climate change. That means
that hurricane can result in 50 percent more rainfall. Yet Repub-
licans refuse to address climate change.

Even here today, the focus is not where it should be. How many
more of these events do we need before Republicans join us in tak-
ing decisive action to combat climate change? When are Repub-
licans going to stop actively pursuing policies that make the prob-
lem worse?

If we are serious about stemming the terrible growth of the for-
est fire season as well as these other natural disasters, we need to
abandon the disaster that is the Trump administration climate pol-
icy, and we need to do it immediately.

And with that, Mr. Chairman, I yield back. And thank you for
the time.

Mr. SHIMKUS. The gentleman yields back his time.

The chair now recognizes Ms. Sonya Germann, State Forester,
Montana Department of Natural Resources and Conservation, For-
estry Division, on behalf of the National Association of State For-
esters.

You are welcome and recognized for 5 minutes.

STATEMENT OF SONYA GERMANN

Ms. GERMANN. Thank you, Chairman Shimkus, Ranking Member
Tonko, Full Committee Chair Walden, Ranking Member Pallone,
and members of the subcommittee. It is a true honor to be before
one of the Nation’s longest standing committees to discuss wildfire
impacts to air quality and strategies we are undertaking to miti-
gate those impacts.

My name is Sonya Germann, State Forester of Montana. And
like Mr. Boggus, I am here testifying on behalf of the National As-
sociation of State Foresters. I am also a member of the Council of
Western State Foresters, which represents 17 Western States and
six U.S.-affiliated Pacific islands. I have spent my life in Montana
in the past 12 years in forestry, with an emphasis on active forest
management, and I am honored to share the Montana perspective
with you here today.

The 2018 fire year has been challenging, not only in severity and
duration, but most importantly in the number of lives lost. There
have been 14 fire-related fatalities, a devastating loss to families,
the wildland firefighting community, and the greater public. Across
the Nation and particularly in the west, wildfires are growing more
intense and so large we are now calling them megafires.

In Montana, our fire season is, on average, 40 days longer than
it was 30 years ago. And as the chairman suggested, more than 7
million acres has burned since January 1 on a national scale. And
let me put that in perspective for you.

In the past 16 years, we have surpassed the 7 million acre mark
eight times and the 9 million acre mark five times. In the 10 years
prior to that, we reached 7 million acres only once.
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Although the 2018 fire year in Montana has thankfully been rel-
atively moderate, our citizens and wildland firefighters are still
reeling from 2017, which was our most severe season on record
since 1910 with over 1.2 million acres burned, which is an area
roughly the size of Delaware.

With severe fire years comes intense smoke. And according to the
Montana Department of Environmental Quality, the air quality
standards for particulate matter have been exceeded 579 times for
wildfire over the past 11 years, with 214 of those occurring in 2017.

Fire is a natural part of our ecosystem. What is not natural are
the unprecedented forest conditions we are facing. Nearly a century
of fire exclusion has led to excessive fuel loading and changed for-
est types. These factors, in addition to insect epidemics, persistent
drought, and climate change have resulted in a disproportionate
amount of Montana’s fire-adapted forests being at significant risk
of wildfire. Today, over 85 percent of Montana’s forests are elevated
wildfire hazard potential.

As land managers, we understand the connection between fuels,
wildfires, severity, and smoke. Consequently, we make concerted
efforts to work with key partners to reduce fuels that in turn re-
duce wildfire risk and smoke-related impacts. Treatments like pre-
scribed fire mechanical fuels reduction will not prevent wildfires
from occurring but can influence how a wildfire burns. Experience
shows that actively managed forested stands often burn with less
intensity and produce less smoke than stands with higher fuel
loading. Additionally, active fuels reduction can create safer condi-
tions for wildland firefighters and may also offer crews opportuni-
ties to keep those fires smaller.

Along with our key partners, we endeavor to get more prescribed
fire and mechanical fuels reduction work done on the ground. And
as Ms. Anderson described, we are a part of the Montana/Idaho
Airshed Group. This group assures coordinated compliance with
regulatory agencies and strives to help us accomplish more pre-
scribed burning while complying with air quality standards.

In Montana, proof is in the air quality data. Over the past 11
years, prescribed fire has exceeded air quality standards only four
times compared to 579 for wildfire. This group has been rec-
ommended as a model for other States to follow.

And lastly, with over 60 percent of forested land in Montana
managed by Federal agencies, we strongly support authorities that
facilitate fuels reduction projects and allow them to be completed
more quickly through collaborative action. The Good Neighbor Au-
thority and categorical exclusions for wildfire resilient projects rep-
resent two such authorities.

We strongly appreciate and value Congress’ efforts to make au-
thorities like these available to our Federal partners.

In closing, my written testimony has been made available to you,
and I look forward to answering any questions you may have.
Again, thank you for the opportunity to testify before you today.

[The prepared statement of Ms. Germann follows:]
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Good morning, Chairman Shimkus, Ranking Member Tonko, and Members of the
subcommittee. My name is Sonya Germann. I am the State Forester for the State of Montana,
Department of Natural Resources and Conscrvation, Forestry Division. I appreciate the
apportunity to speak with you today and submit written testimony as the Committee considers
the significant impacts of wildfire smoke on citizens and communities across the country, as well
as the preventive role prescribed fire and hazardous fuels reduction can have in mitigating smoke
impacts from unplanned wildfires.

The National Association of State Foresters (NASF) represents the directors of the state
forestry agencies in all 50 states, eight territories, and the District of Columbia. State forestry
agencieé, like mine, deliver technical and financial assistance; protect lives, property and natural
resources from wildfire; and conserve forest health, water, and other ecosystem services on more
than two-thirds of our nation’s 766 mitlion acres of forests. Through the State Fire Assistance
(SFA) and Volunteer Firc Assistance (VFA) programs, statc agencies equip prescribed fire
managers and wildfire response resources who work on state and private lands, where over 80%

of the nation’s wildfires start.

In addition, statc forestry agencics work closely with our federal partners in managing

complex multi-jurisdictional landscapes. For example, with the authority granted by Congress in
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the 2014 Farm Bill, over 30 states, including in the state of Montana, have signed Good
Neighbor Authority (GNA) agreements with the federal government. Under GNA, states may
use their own contracting procedures to serve as the agent of the U.S, Forest Service (Forest
Service) to conduct restoration activities on federal lands and adjacent non-federal lands. By
partnering together in this way, the Forest Service and states like Montana can better leverage

resources to accomplish more restoration work on the ground.

While the duties of state agencies vary, each share common forest management and
restoration missions and most have statutory responsibilitics to provide wildland fire protection
on public and private lands. As such, we are intimately aware of the increasing occurrence of

wildland fire and associated smoke impacts across the country.

Summary of National and Regional Fire Activity

According to the National Interagency Fire Center, the 2018 fire year has proven
challenging both in its severity and its duration. However, the severity and duration of the 2018
fire year is more consistent with the past decade than it is an anomaly. Since 2002, with very
few exceptions, fire seasons have tended to be more active, with larger acreages burned and

more severe conditions than any other decade since we began keeping consistent and accurate

records in 1960.

Quantifying a fire season’s severity and comparing one year with another can prove
challenging. One can do so using a variety of measures including the number of fires, acres
burned, length of season, structures lost, incident management teams mobilized, or fire-related
fatalities. For those in the firefighting community, the number of fireline and fire-related

fatalities may be the most critical measure of a fire season’s outcome.
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So far this year, almost nearing the wind-down stage of the Western fire year, there have
been 14 firefighter or fire-related fatalities. This is a higher number than the 10 fatalities that
occurred in 2017, the 12 fatalities that occurred in 2016, or the 13 fatalities that occurred in 2015.
In 2013, when the Yamell incident occurred in Arizona, firefighter fatalities reached an all-time

high with 34 firefighters losing their lives that year.

The number of acres burned provides a metric both uscful to compare years and to
quantify severity of a given year. [t can also be a long-term indicator of fire conditions and
trends on the landscape. As of September 7th, more than seven million acres have burned in
2018. In the past 16 years, we’ve surpassed the seven million-acre mark eight times, and the
nine million-acre mark five times. So far, the peak year for acres burned by wildfire peaked in
2015 at 10.1 million acres. In the 10 years prior to 2002 (1992- 2001), we reached 7 million

acres on only one year, and had six years with less than 3 million acres burned.

2018 has been an active fire season, with more than 30,000 people assigned to fire
incidents during the peak in early August. At this point, 2018 has not yet been one of the
“worst.” However, with several months left during which California will experience critical fire
conditions and fall fire seasons approaching in the east, Lake States, and elsewhere, more acres
will burn before the fire year ends. Many California residents likely feel as though this fire
season was one of the worst, as more than 1.4 million acres have burned throughout the state,

2,356 homes have been lost to wildfires, and 14 lives have been lost.

According to 2018 statistics for the Northern Rockies Geographic Area alone (which
includes Northern [daho, all of Montana, and the western Dakotas), the Forest Service reported

1,851 fires that burned 99,130 acres, YTD. However, the 2018 fire year is not yet behind us.
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We remain cautious and alert as there has not been substantial widespread moisture since July

3 fuels are still dry, and we are having new fires every day.

Qur Nations Forests and Wildfire

Fire is a natural phenomenon for nearly cvery forest ecosystem in this country. Fire has
shaped the occurrence and distribution of different ecosystems for centuries, simultaneously
impacting the human and plant and animal communities in and around those forests. Over the
past century, a culture of fire exclusion unfortunately removed the natural role of fire from the
public consciousness. When combined with a reduced level of forest management in many areas
of the country, fire cxclusion led to the build-up of forest fuels to unprecedented levels. Despite
our attempts to manage away wildfire, many of our forests are more fire-prone than ever.

What Federal, State and local fire managers and scientists have learned over the decades
is that, by managing hazardous fuels, natural resource agencies can mitigate both the severity and
impacts of wildfire. Experience has now shown us that wildfire suppression without proactive
forest management is unlikely to result in the least amount of wildfire over time because forest
fuels continue to build up to the point where wildfires eventually become unmanageable.
Consequently, the challenge of land managers is to mitigate the risk to both human eommunities
and ecosystem values both in the short and long-term by implementing a coordinated and
science-based approach integrating fuels reduction, fire suppression, and community planning.

Hazardous fuels reduction includes two commonly applied components; prescribed fire
and mechanical thinning. Both can have a beneficial impact on smoke emissions from wildfires
because they reduce combustible material. We believe that preseribed fire is an essential

hazardous fuels reduction tool, that hazardous fuels reduction helps maintain the “investment”
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we make in working forests, and that we must manage forests and forest fuels in order to reduce

the occurrence of catastrophic wildfire.

Hazardous fuels reduction does not prevent wildfire from occurring but can influence
how a fire burns. Experience shows that actively managed timber stands often burn with less
intensity than those stands with higher fuel loading and often produce less smoke. Active
hazardous fuels reduction can create safer conditions for wildland firefighters to conduct
suppression activities and may also offer crews opportunities to keep fires smaller.

Wildfire and Air Quality

There exists ample research evidence documenting the air quality and public health
impacts of forest fire smoke. Of primary concern is particulate matter (PM), produced from the
combustion of woody material. Specifically, particulate matter smaller than 2.5 microns (PM
2.5) is of concern for individuals exposed to wildfire smoke due to the ability of these small
particles to penetrate deep into the lungs and respiratory system. PM 2.5 can cause both short-
term health cffects such as eye, nose, throat and lung irritation, coughing,} and shortness of
breath; as well as long-term effects on respiration and the worsening of medical conditions such
as asthma and heart disease. Air quality impacts from wildfire smoke often hit the hardest in
sensitive populations (such as children, the elderly, and those with pre-existing conditions). In
addition to human health, reduced air quality from wildfire smoke can impact tourism,
recreation, education, and other aspects of community and economic life.

Relatively recent research suggests that the air quality impacts generated from prescribed
fire smoke differ from the smoke produced by unplanned wildfires; and those differences are
important to recognize. Prescribed fires are timed to occur under conditions in which fire

managers have an increased control over fire location, spread, intensity, and other parameters. In
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Montana, advanced weather forecasting and state-of-the-art smoke modeling, coupled with
cooperative engagement between the natural resource agencies in the state and the Montana
Department of Environmental Quality’s air quality program staff, allow fire managers to tailor
ignition locations and times to meet specific smoke management objectives. While each state
has differing laws and regulating burning, fire managers work within these parameters and laws
with the intent of producing as little smoke as they can, with the intent being to produce as little
smoke through prescribed burning to avoid much greater amounts of wildfire smoke in the
future.

The US Environmental Protection Agency (EPA) acknowledged, in its rulemaking over
the past two years, the benefits of managing smoke production during prescribed firc activity in
order to reduce air quality impacts. In both the updating of the National Ambient Air Quality
Standard (NAAQS) for PM 2.5 (81 CFR 164, pg. 58010} and the updating of the Exceptional
Events Rule (81 CFR 191, pg. 68216), the EPA clearly documents the role of wildfire as an
emissions source and the relevance of prescribed fire use and fuels management to reduce the
risk of catastrophic wildfire. It is becoming increasingly evident through both research and
cxperience that without prescribed fire and the relatively small amount of managed smoke that
comes with it, we are berpetuating the conditions that generate catastrophic fires and resulting air
quality issues, while simultaneously putting people and their communities at risk.

Let us not forget about the impact smoke exposure has on our wildland firefighters. Last
Friday, September 7, 2018, the Joint Fire Science Program (JFSP) released a Final Report
entitled “Wildland Fire Smoke Health Effects on Wildland Firefighters and the Public.” The
report examined smoke exposure concentration data for wildland firefighters to estimate the

health risks specific to prescribed and wildland fire smoke. Findings suggest that wildland
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firefighters may be at more risk for smoke exposure and health-related impacts when working on
wildland fires compared to prescribed fires. However, scientists cite the need to do more research
to understand the true extent of health-related impacts to firefighters who work on both
prescribed and wildland fires. This need speaks to the importance of maintaining JFSP funding.
Current JFSP lines of work include fuel treatment effectiveness, post-fire recovery, smoke
management and air quality, fire risk, and data and software integration frameworks for decision
support. These lines of work are of importance to agencies who use the results of JFSP funded
research both to inform our management and to help us inform and influence our citizens.
Montana Perspective

Although the 2018 fire year in Montana has been, thankfully, relatively moderate in
comparison to other years, over time, fires have been growing larger and more intense
throughout the state; and our average fire season is 40 days longer than it was 30 years ago’.
According to the Northern Rockies Coordination Center (NRCC), the 2017 fire year was our
largest on record since 1910 with over 1.2 million acres burned statewide and two fire-related
fatalitics. Using data from NRCC, we can determine that from 1998-2007 an average of 22,828
acres burned per year in Montana, From 2008-2017 the average increased 15-fold with up to
349,598 of wildland acres burning per year. Data also shows that Montana went fiftcen
consecutive years without a 100,000-acre fire year, from 1997-2010, but had two 1,000,000-acre

years in the 2010-2018 period.

' Freebomn, P. H., W. M. Jolly, and M. A.Cochrane (2016), Impacts of changing fire weather conditions on
reconstructed trends in U.S. wildland fire activity from 1979 to 2014, J. Geophys.Res. Biogeosci,, 121,
doi: 10.1002/2016JG003617.



37

With larger and more severe fires comes more smoke. According to Montana Department
of Environmental Quality (MT DEQ), the air quality standards for particulate matter have been
exceeded 579 times over the past 11 years, with 214 of those occurring in 2017. During this year,

particulate matter concentration increased 17-fold from the air quality standards maximum level.

Similar to many forests within our region, forest conditions in Montana are at increased
risk of wildfire. Large portions of the state’s forests have succumbed to insect epidemics,
historically fire-tolerant forests have been replaced by tree species less adapted to fire, and fuel
loadings have increased across large portions of our forests, increasing the severity and intensity
of wildfires. Due to changed conditions, a disproportionate amount of Montana’s fire-adapted
forests is at signifieant risk of wildfire. Today, over 85 percent of Montana’s forests are outside
of their historie vegetative condition and are therefore at elevated wildfire hazard potential.

Forest conditions and events resulting from those conditions affect all Montanans
regardless of whose land they take place on. Insects outbreaks, wildfires, smoke, drought, and a
changing climate do not recognize ownership boundaries. According to the Montana Wood
Products Association, out of 23 million acres of forested land, Montana has 19.8 million acres of
productive, non-reserved timberland. 61 percent of this land is National Forest; 25 percent is
non-industrial private forest and tribal; 5 percent is industrial private forest, industry; 5 percent is
state; and 4 pereent is managed by the Bureau of Land Management. Although these various
ownerships operate under unique missions, goals, and objectives, by working cooperatively to
co-manage fire risk we can mitigate fire severity on Montana’s forested landscape and reduce the
smoke-related impacts to people and communities. This is especially important on federal lands
which account for large areas of western states and on which fire management and fuels

treatment have direct implications for adjacent state and private lands and/or communities.
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In Montana, we have a long history of working together to resolve intractable land
management issues facing our state. Montana has been engaging in regional _alnd statewide efforts
to renew our collective commitment on working together with other key stakeholders to reduce
the risk of wildland firc and smoke-related impacts.

A. Western Governors’ Association

Last summer, the Western Governors” Association (WGA), chaired by Montana
Governor Steve Bullock, released the National Forest and Rangeland Management Initiative
Special Report. This report represents a multi-state, bipartisan collaborative perspective on
promoting health and resilience of forests and rangelands in the West and highlights mechanisms
to bring states, federal land managers, private landowners, and stakeholders together to discuss
issues and opportunities in forest and rangeland restoration and management emphasizing
investments in all lands/cross-boundary management opportunities. Recognizing the impacts
related to wildfire, the WGA offers specific recommendations to increasc hazardous fuels
reduction and support advancements in the use of prescribed fire.

Through the bipartisan spirit of the West, and by Governors working closely with
Congressional members, recommendations contained in this report address critical issues to
increasing restoration on acres at risk from wildfire. The Wildfire Suppression Funding and
Forest Management Activitics Act within the F'Y 2018 omnibus bill advanced many of these
recommendations. The long-term “fire funding fix”; the GNA amendment to allow for road
reconstruction, repair and restoration; and the establishment of cateporical exclusions for wildfire
resilience projects will facilitate more fuels reduction projects on and off federal lands and allow
them to be started and completed more quickly.

B. Forests in Focus
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In July of 2014, Governor Bullock announced the Forests in Focus Initiative: A Forest
Strategy for Montana, to increase the pace and scale of restoration on Montana’s forests in order
to reduce the risk of wildfire, address forest health issues, and to grow and sustain forest products
industry within the state. Included in the Initiative was the dedication of a fund to accommodate
cost-shared forest restoration and fuel reduction projects on tribal, state, and private forested
lands. Additionally, nearly five million acres of National Forest System land were nominated as
“priority landscapes™ because those lands were at risk of forest health threats and/or eatastrophic
wildfires. This designation qualified eligible lands for important Farm Bill tools to accelerate
forest restoration. Since its inception, Forests in Focus investments have supported the treatment
of over 300,000 acres, production of nearly 200 million board fect of timber, and retention of
jobs in the forest products industry sector.

Like many other states throughout the region, Montana is investing in the use of GNA to
increase the pace and scale of forest restoration across ownerships and in partnership with key
forest stakeholders. This, along with increased investments in stewardship on private non-
industrial forest lands, supporting polieies and tools that allow agencies to get more work done
on the ground, and developing capacity for local governments to accomplish work in and around
their communities, we endeavor to decrease wildland fire risk on a much broader scale than we
are currently, thereby having a net-positive effect on wildfire smoke-related impacts to
Montanans.

C. Use of Prescribed Fire in Montana

In Montana, land managers use prescribed burning as a tool to mitigate the severity of

wildland fires by reducing the build-up of flammable fuel in our forests. Prescribed burning also

helps maintain biodiversity, and regenerates vegetation. According to the NRCC, thus far in

10
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2018, the State of Montana, as well as its federal and local partners have implemented prescribed
burns on 28,049 acres compared to the ten-year average of 37,352 acres. According to the 20/5
National Prescribed Fire Use Survey Report released by the Coalition of Preseribed Fire
Councils, out of 17 western states, Montana burns less than average compared to nine other
states within the region. Land managers within the state know we need to be doing more with
prescribed fire. As the report’s nationwide findings state, we find that our main challenges are
weather, conditions of fuels during open burn windows, and capacity rather than air quality
issues. However, we also acknowledge that, as we look for ways to increase the use of prescribed

fire within the state, the public’s acceptance of prescribed fire smoke will likely become an issue.

However, air quality issues have not yet presented a major impediment to the use of
prescribed fire in Montana according to many land managers. This may be in part to the
development of a progressive model to regulate prescribed burning in a collaborative and
cooperative manner, The Montana/ldaho Airshed Group (Group) is dedicated to the preservation
of air quality in Montana and Idaho and was initially formed to reduce the impacts of smoke
from prescribed burning on Montana and Idaho communities. The Group is run by and for major
burners to coordinate burning activities and streamline engagement with MT DEQ and County
public health officials. The Group’s intent is to minimize or prevent smoke impacts while using
fire to accomplish land management objectives. The Group is composed of state, federal, tribal
and private member organizations. The Group jointly uses an Airshed Management System
database to coordinate burning through the Smoke Management Unit. The Group tracks all
planned burns and communicates this on behalf of the burners to regulators through one
centralized position at the Smoke Management Unit. This allows for greater coordination among

burners and air quality regulators by having onc person communicating with the regulating

11
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agencies. If burning in Montana, members must have an annual air quality major outdoor
burning permit issued by the MT DEQ. Additionally, members are required to comply with
local air pollution control agency and/or a fire safety outdoor burning permit. In short, the Group
assures coordinated compliance with regulatory agencies, and results in more prescribed burning
taking place on the ground that complies with air quality standards. According to MT DEQ, over
the past 11 years, there have been only 4 instances when prescribed fire exceeded air quality
standards for particulate matter, compared to the 579 instances for wildfire. This success is
largely due to the coordinating burning efforts of the Airshed Group. Lastly, in the Summer 2018
Ecosystem Workforce Program Working Paper “Prescribed Fire Policy Barriers and
Opportunitics”, authors recommended the Montana/Idaho Airshed Group as a model for other
states to follow.
Conclusion

Thank you for the opportunity to appear before the Committee today on behalf of the
National Association of State Foresters and the State of Montana. As State Foresters, we believe
that, to avert a forest health and wildland fire crisis, we need to be doing significantly more
hazardous fuels reduction throughout the country. We are working towards this goal and
prescribed fire represents a critical tool necessary to accomplish it. Hazardous fuels reduction
and prescribed fire treatments decrease fuel loading in the forests so that when wildfires
inevitably occur, they burn with less intensity and reduced spread, burn for shorter periods of

time, and produce fewer smoke impacts on firefighters, citizens, and communities.
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Mr. SHIMKUS. The chair thanks you.

The chair now turns to Mr. Collin O’Mara, President and CEO
of the National Wildlife Federation.

You are recognized for 5 minutes. Welcome back.

STATEMENT OF COLLIN O’'MARA

Mr. O'MaRA. Thank you, Mr. Chairman, Mr. Tonko, Chairman
Walden. You have my prepared testimony.

I actually want to have kind of a real conversation today, be-
cause I really appreciate the topic and actually focus on the health
consequences. But the external debate on this issue has become a
little ridiculous, right?

One side is saying it is all about logging and, frankly, just kind
of cutting everything down. The other side is saying it is all about
climate. We need to actively manage and we actually have to ad-
dress the climate stressors that are causing this system. And this
is a more complicated conversation. It doesn’t fit into the normal
kind of right-left debate.

You are going to have almost unanimous agreement on this
panel on 80 percent of the recommendations. That doesn’t happen
before this committee all that often, having been in the room with
the chairman a handful of times.

One of the missed opportunities in the fire funding fix this year,
and I am so grateful because so many of you played a constructive
role in it, was delaying the funding for 2 years, to not have it take
effect until 2 years. We need that money in Oregon right now. We
need that money in California right now.

And I get it. But leadership, when they jumped in, they didn’t
listen to some of you, and Congressman Simpson and others. It is
billions of dollars of missed opportunity to do restoration work.

And, look, the appropriation minibus is already moving. It is
probably too far down the line. But there has to be a way to get
a slug of money, because the Forest Service is basically out right
now. They have hit the caps they would have hit at the end of the
month. And if we don’t get these projects on the ground, we are
going to continue to have more and more of this kind of restoration
deficit, if you will, that we are trying to undo. Because we have ba-
sically starved ourselves for 40 years, right? At least the last 25.

And you are talking about a lot of funding. There are great re-
ports. There is a great one just put out by Oregon State looking at
how to get more prescribed burns on the ground.

Look, there are things we need to do, like making sure that the
ambient air quality standards aren’t overly prohibitive and making
sure that we are accounting for the impacts of prescribed burns in
a way that is actually rational, and not discounting natural kind
of anthropogenic emissions in a different way than we are treating
manmade ones, especially if the manmade ones are going to save
us 90 or 100 percent of emissions compared to the alternative.

But most of the problem here is actually funding in collaboration.
And Secretary Perdue put out a great report just a few weeks ago
talking about shared stewardship, talking about how to use some
of these tools that all of you put together in the last fire funding
package and actually trying to get more projects on the ground.
And there are things around good neighbor provisions that we ab-
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solutely have to fund. There are stewardship contracting provisions
we have to fund. There are some mechanical issues that we could
work through and actually use your help trying to make sure that
the good neighbor provisions have the right accounting behind
them so States are incentivized to do the work.

There are some additional tools that folks like Congressman
Westerman are working on, like Chairman Barrasso, and Senator
Carper, some additional little tools on the management side.

But this is one of those conversations, like, let’s not score points
on it, right? Folks are hurting right now. I talked to my friend who
is an air director up in Oregon right now. They are trying to re-
write their smoke plans right now. It is a good collaborative proc-
ess. It is a few years too late. I would have liked to have seen it
a few years ago.

The leaders that you have on this panel actually have a lot of
the solutions. And so I am like if you do the talking points, you
can’t have this conversation without talking about climate. You got
dryer soils. You got less snow pack. You have warmer tempera-
tures. The fact that it is not a—I am going to steal your line, I
apologize, that it is no longer a fire season, it is a fire year.

This is a serious conversation. And I know there are a lot of
other votes going on, but not a lot of folks are here right now. And
so if there are folks that want to have this conversation in a real
way—and it is not just the E&C. It affects Natural Resources. We
obviously have jurisdictional issues all over the place.

We got to fix the funding issue. That is the first thing. We have
to figure out some of these collaborative measures and how we ba-
sically bolster the collaboratives in a big way, because the
collaboratives are the way to get good products on the ground.
There is huge opportunity there. And there are some commonsense
things that could be fit into the farm bill.

Advancing prescribed burns in a smart way, and there is some
guidance—we don’t actually need to change the Clean Air Act, but
there is some guidance coming out of EPA related to how they ac-
tually measure different types of emissions that have to be fixed.
I think Administrator Wheeler could get this done. I think, frankly,
Gina McCarthy would have agreed with him on some of these
things. This is one of those areas, again, that it is not particularly
partisan, and frankly, getting those products on the ground.

Because right now, it is easier to try to respond after the fact
than it is to actually do the prescribed burn on the front end. Be-
cause it is just a headache. The level of review that is necessary
to do it is complicated. These folks do it better than most places.
The folks in the southeast are probably doing it the best right now.

But there are models there that we have to figure out how to ac-
tually get off the ground, because the scale of restoration that we
need is massive. We are gone from doing a few million acres here.
We need tens of millions of acres of your active management across
the board. This is a big conversation we need to have.

We can’t have this conversation without talking about acting on
climate. I know it is a partisan issue. It shouldn’t be. We need to
figure out ways to reduce emissions, because they are heating up
these systems and making them worse.
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There is a big oversight role for all of you too. I do worry about
the fire funding fix when it kicks in. The extra money needs to go
toward restoration. It needs to go toward active restoration, active
management. It can’t just go to other programs. That is going to
require some oversight, because the way the language is written,
it doesn’t quite do that.

And then finally, I would encourage, especially folks in the west,
to try to figure out ways to get more members out to see the im-
pacts. Because right now—I spend a lot of time in the west. I don’t
think folks can fully appreciate the level of devastation in the
southern California airshed, in these States. Breathing the soot for
day after day, this is a big issue. And at a time when we are pre-
paring for massive hurricanes, this is the time for serious people.
And I would love to work with all of you, because as the great
American poet Elvis Presley said, “a little less conversation, a little
more action.”

Thank you.

[The prepared statement of Mr. O’Mara follows:]
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Thank you to Chairman Walden, Ranking Member Pallone, Subcommittee Chairman Shimkus,
Ranking Member Tonko, and the members of this subcommittee for convening this important
hearing on a critical issue facing our communitics, public health, and wildlife.

My name is Collin O’Mara and I serve as the president and CEO of the National Wildlife
Federation—America’s largest conservation organization, comprised of 51 state and territorial
affiliates and more than 6 million members who are committed to cnsuring that wildlife thrive in
our rapidly changing world. Prior to joining the Federation, I scrved as Secretary of Natural
Resources and Environment for the State of Delaware, where I oversaw forest management
efforts on Delaware’s State Parks and State Wildlife Refuges, as well as coordinated with our
State Forester on projects to improve the health of our State Forests.

Healthy forests underpin a healthy economy and help protect clean water, clean air, our climate,
and essential ecosystems. Yet, the ability of our National Forests to do so has been jeopardized
by inadequate restoration and management and escalating climate impacts, both of which
exacerbate the threat and consequences of increasingly intense wildfires.

Across our country, wildlife and human communities are living alongside the threat of wildfire.
For high-risk communities that have not burned, residents fear evacuation orders and the
ominous red glow fire casts on the horizon. For those that have experienced modern megafires,
they are rebuilding or helping neighbors recover — even as the threat of future fires looms.

Over the past three years, more than 25 million acres of U.S. forests have burned, including more
than 10 million acres in both 2015 and 2017, We are on pace to near 10 million acres burned
again this year with more than 8.1 million acres burned this year-to-date. Right now, 84 wildfires
are actively burning across 12 states from Alaska to Arizona, currently covering more than 1.4
million acres, posing significant risks to people, property, and wildlife. We honor the brave
firefighters and offer our deepest condolences for those who have lost friends and family.

In our report issued last year, Megafires: The Growing Risk to America’s Forests, Communities,
and Wildlife. the National Wildlife Federation demonstrated how these catastrophic fires are the
leading edge of an emerging, tragic trend. Wildfires have been burning more intensely and
frequently than in previous decades. These increasingly large, fast-spreading, intensely hot fires
— fueled by decades of fuel loading, fire suppression efforts, and climatic changes like
decreased precipitation, warming temperatures, and increased pest problems ~— have
fundamentally altered the natural fire cycle and reduced the resilience of forest landscapes.
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Wildfire is a natural, and even healthy, phenomenon for forests and wildlife habitat, but this new
normal is anything but for millions of Americans and the forests central to our wildlife heritage.

Last year, we saw smoke so thick in places, like Missoula, Montana, and Los Angeles,
California, that residents couldn’t sce across their front yards. Again today in Southern
California, Eastern Oregon, and other states, children and the elderly are choking on smoke and
need filters to simply breathe. These situations, particularly tragic for low-income families and
those on fixed incomes, are becoming commonplace in our age of escalating megafires. The
unhealthy levels of fine particulate matter (especially PM 2.5 and PM 10) and toxic fumes (such
as heightened ozone levels caused by the reaction of oxides of nitrogen, volatile organic
compounds, and carbon monoxide) exacerbate risks of asthma, pncumonia, and other respiratory
and cardiac problems. In some cases, the increase in air pollution due to wildfires is
undermining vears of progress reducing air pollution from power plants, industrial facilities, and
vehicles. Studies have shown that the annual carbon emissions released by U.S. wildfires can
range from 160 million to 290 million tons, which is the equivalent of are equivalent to the
cmissions of 34-63 million passenger vehicles or 2-4% of total U.S. carbon emissions.

The National Wildlife Federation firmly belicves that collaborative, science-based active -
restoration of our forests, including ecologically-sound controlled burns and mechanical
treatments, is absolutely necessary to improve forest health. We believe providing sufficient
funding, enhancing collaborative forest management, advancing ecologically-sound prescribed
burns, acting on climate, and ensuring implementation oversight are all necessary components of
a comprehensive strategy. Here arc our specific reccommendations:

Providing Sufficient Funding

This March, Congress took a significant step forward to address the problem of wildfire by
passing the fire funding fix. Unlike other disasters, such as hurricanes, wildfires have been
ineligible for disaster assistance under the Stafford Act and thus the Forest Scrvice has been
forced to raid other accounts, such as forest restoration programs, to fund fire response activities.
This ends up reducing the pace and scale of restoration efforts that could have otherwise reduced
fire threats in future years. The fire funding fix adopted this spring eliminates this uncertainty by
capping the amount of money that the Forest Service has to spend of fire response, before having
access to emergency funding. This should free up significant resources for proactive forest
restoration efforts in future years.

We at the National Wildlife Federation were proud to champion this effort alongside Members of
both partics. Unfortunately, the funding component of the final compromise does not take cffect
unti Fiscal Year 2020, which provides no funding relief for this year’s catastrophic fires.

We urge Congress to fully fund and implement this common-sense strategy as soon as possible,
while continuing to provide sufficient annual appropriations the federal land management
agencies need to manage our forests and respond to wildfires.
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Enhancing Collaborative Forest Management

A flexible, collaborative decision-making process is key to minimizing the threat of megafires.
The U.S. Forest Service rccently released a new plan, “Toward Shared Stewardship Across
Landscapes: An Qutcome-Based Investment Strategy,” for managing forests more effectively to
reduce fire risks. Built upon the new funding and management tools Congress provided the
agency alongside the fire funding fix, the Shared Stewardship strategy represents an important
start to improving collaborative, landscapc-scale management of our National Forests. That said,
we also sce greater opportunities for USFS to integrate climate-smart adaptation practices into all
restoration projects that improve forest resilience, improve wildlife habitat, and increase carbon
sequestration volumes.

Building upon the fire funding fix and additional tools provided by Congress to restore the
resilience of our forests and reduce risks from future fires, the Farm Bill conference committee
and the negotiators of the Interior Appropriations bill are currently considering additional
proposals to improve collaborative forest management.

If Members want to explore additional tools, it is clear the best path forward is the bipartisan
approach that resulted in Congress recently passing the fire funding fix. Promising proposals
with potential bipartisan support include:

s Reauthorizing the Collaborative Forest Landscape Restoration Program.

e Adding lodgepole pine restoration projects in Fire Regime IV to the Healthy Forest
Restoration Act catcgorical exclusion for priority projects, and to the list of projects that
can reccive the expedited, focused analysis of the proposed action, no action, and a
possiblc third alternative.

»  Reauthorizing appropriations to treat insect and disease infestations.

e Incentivizing forest management projects under the Good Neighbor Authority by
ensuring receipts from any timber sold through these projects can contribute to covering
the costs incurred by non-federal project partners, and that any receipts in excess of costs
are available for the Forest Service to spend on other Good Neighbor Authority or other
forest restoration projects on National Forests in the same state.

¢ Expanding Good Neighbor Authority to include Tribes and counties with sufficient
capacity to conduct work in accordance with adopted forest management plans,

o Passing the Timber Innovation Program, currently in the Senate Farm Bill, to create new
markets for wood byproducts from forest restoration projects.

Advancing Ecologically-Sound Prescribed Burns

Though it may seem counter-intuitive, increasing prescribed burns is one of the most effective
tools to improve forest health and reduce long-term adverse public health impacts, especially
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when combincd with strategic efforts to reduce fuel loads in ways that do not harm biodiversity.
While some debate has emerged about the health tradeoffs of engaging in strategic prescribed
burns as a key management strategy to mitigate long-term fire risks, studies have consistently
shown that prescribed burns emit 10 times to 100 times less particulatc matter than wildfires.
USFES and States take significant precautions to reduce the health impacts from prescribed burns,
such as establishing hourly and daily PM 2.5 limits, as well as specific plans to support at-risk
populations, but it should not be lost that the health impacts of uncontrolled wildfires are on
average 90-99% worse than prescribed burns.

We agree that funding, interagency collaboration, and insufficient capacity are the most
significant barriers to increasing the utilization of prescribed burns—obstacles that the fire
funding fix should help alleviate.

We do not believe that changes are necessary to the Clean Air Act to allow for more prescribed
burns, but we do believe that EPA guidance and state-level policies could be more supportive
and disincentives could be removed. For example, there is a perverse incentive whereby
emissions from prescribed burns (“anthropogenic ignition™) are included in the calculations to
determine whether a state is in attainment of the National Ambient Air Quality Standards, but
wildfires (“natural ignition™) are regularly excluded, despite typically emitting 90-99% more
pollution. This is exactly backwards and unwittingly dis-incentivizes states from taking proactive
measures to reduce risks of more-polluting megafires. Instead, EPA should account for all
emissions and prioritize the granting of wildfire accounting exceptions to those states and
communities who have ecologically-sound and landscape-scale fire programs.

Further, the federal government could play a much more proactive role in bringing stakeholders
together to advance best practices to accelerate the adoption of prescribed burns. The USFS
Shared Stewardship Strategy takes important steps in this direction and we are working with
Secretary Perdue to implement its recommendations. In addition, states should be encouraged
and incentivized to continue to improve their Smoke Management Plans and implement best
practices that protect public health, such as flexibility for communities that take measures to
protect vulnerable populations, while encouraging greater collaboration and resourcing to ensure
that prescribed burns occur at appropriate times and scales.

Acting on Climate

No conversation about improving forest health is complete without confronting the changing
climatic conditions that are exacerbating megafires, especially less precipitation, drier soils and
vegetation, and warmer temperatures. We urge Members to collaborate across party lines to
adwvance bipartisan solutions that reduce greenhouse gas emissions through the accelerated
adoption of land management practices that increase the carbon sequestration capacity of natural
systems, like forests, grasslands and wetlands, as well as from fossil fuel sources through
market-based mechanisms (c.g. price on carbon).

Ensuring Implementation Oversight
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Congress should prioritize making sure the Forest Service effectively utilizes the additional
funding and management tools recently provided to USDA. The Committee should also ensure
the agencies is applying the freed-up funding and policies in a climate-smart, wildlife-friendly
manner that improves the resilience of forest habitats to disturbances and threats and
simultaneously reduces overall adverse impacts to air quality.

Conclusion

We appreciate the Committee focusing on identifying solutions that would reduce these health
consequences of escalating megafires. We encourage the Committee to pursue the numerous
bipartisan, science-based solutions that are within reach. We believe that a comprehensive
approach, including providing sufficient funding, enhancing collaborative forest management,
advancing ecologically-sound prescribed burns, acting on climate, and ensuring implementation
oversight, will benefit people and wildlife alike. Thank you for the opportunity to testify on this
critical issue.
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Mr. SHIMKUS. The gentleman’s time expired.

Defending my colleagues here, I think this is actually a pretty
good turnout. We do have a bill on the floor. We do have a Health
Subcommittee hearing upstairs. So this is not bad, so

Mr. WALDEN. Mr. Chairman, you might point out that this is a
subcommittee too. When we are in full committee, all these seats
are filled, as they were this morning. So just for the audience.

Mr. SHIMKUS. I would agree.

Reclaiming my time. The chair now recognizes Mr. Boggus, the
State Forester and Director of Texas A&M Forest Service, on be-
half of the National Association of State Foresters.

You are recognized for 5 minutes.

STATEMENT OF TOM BOGGUS

Mr. BoGgGus. Thank you Chairman Shimkus and Ranking Mem-
ber Tonko and Committee Chair Walden. I am glad all of you are
here. And I am glad to be here to talk about this important issue
today on air quality and wildfire.

My name is Tom Boggus, and I am the State Forester and Direc-
tor for the Texas A&M Forest Service. I am here to testify on be-
half of the National Association of State Foresters, where I serve
on the—member of the Wildland Fire Committee, as well as the
past president of the Southern Group of State Foresters, which rep-
resents the 13 southeastern States.

I have spent 38 years in forestry and fire, and I am honored to
share some of that experience with the subcommittee today.

The NASF and the regional associations like Southern Group
represent the directors of the Nation State Forestry Agencies. We
deliver technical and financial assistance, along with fire and re-
source protection, to more than two-thirds of our nation’s 766 mil-
lion acres of forestland. We do this with critical partnerships and
with investments from the Federal Government, including U.S.
Forest Service State and Volunteer Fire Assistance Grants, which
provide equipment and training to the firefighters who respond to
State and private land where over 80 percent of our nation’s
wildfires begin.

This has been a heck of a year across the country. You have
heard that. And Texas was no exception. We had over 8,000
wildfires burning over half a million acres so far in 2018. The fire
activity impacts responders at local, State, and national levels.

The first impact is to communities. And what many people don’t
understand and realize is that, in Texas, 75 percent of our wildfires
occur within 1 mile of a community. Most of these fires, historically
91 percent, are suppressed by the local responders. The other 9
percent, when their capacity is exceeded, require local, State, and
often national resources to control.

Wildfires affect us all. I don’t care whether you are rural or
urban, local or State or national. At the State and national level,
demand to respond does not go away. And you just heard from my
colleague here that in the wildfire community, we have quit using
fire season and we started using fire year, because it is much more
accurate. Because there is a wildfire season somewhere, and
wildfires are happening somewhere across America at any time.
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Fire has always been a natural part of the ecosystem in Texas,
in the south, and, really, a lot of parts of the country. However, for
many reasons, wildfires have become increasingly detrimental to
the forests and communities around them, including the generation
of catastrophic amounts of air pollutants. That is why we are here
today.

So what can we do to address the massive amounts of wildfire
smoke? My State forester colleagues and I put a great deal of em-
phasis on proactive prescribed burning. During the times of year
when fire risk is low, you have already seen it, where fire size and
smoke emissions and community notification can be managed effec-
tively as compared to an unplanned or an often catastrophic wild-
fire.

In the southern part of the country, we have a long history of
getting prescribed fire accomplished on the ground. We have
formed a fire management committee in the States consisting of a
fire director from each of the 13 States, and we work together on
shared practices, best management practices. For example, we cre-
ated the Southern Wildfire Risk Assessment Portal, or
SouthWRAP. And it is especially important in an urbanizing State
like Texas.

We build and maintain strong partnerships with landowners and
local governments in implementing partnerships with State envi-
ronmental quality agencies, Federal land management agencies to
get prescribed burning done and forest management done collabo-
ratively.

In Texas, unlike the west, 94 percent of our land is privately
owned, and prescribed fire is primarily conducted by private land-
owners. Texas is a big and diverse State. And the reasons for con-
ducting prescribed burning are just as diverse as our geography.

We recently developed a State smoke management plan to pro-
vide best management practices for our landowners and these co-
operators and certified burners. The plan provides resources for
these professionals to utilize in order to minimize the smoke from
their prescribed burns.

Environmental regulations such as air quality are under the au-
thority of the Texas Commission on Environmental Quality, the
TCEQ. Now, that is a great conversation in the education process,
but they are a great partner, and they understand and have said
last week at a hearing in the State that we need more fire on the
ground in Texas and more prescribed fire and not less.

So once again, I want to thank you for this opportunity to testify
and appear before you. I look forward to answering any questions.
And if T can share more expertise that we have in Texas and the
south related to wildfire, hazardous fuel reduction, and prescribed
burning.

Thank you, sir.

[The prepared statement of Mr. Boggus follows:]
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Good morning, Chairman Shimkus, Ranking Member Tonko, and Members of the
subcommittee. My name is Tom Boggus, State Forester and Director of the Texas A&M Forest
Service, as well as an active member of the National Association of State Foresters” (NASF)
Wildland Fire Committee and past President of the Southern Group of State Foresters (SGSF). |
appreciate the opportunity to speak with you today and submit written testimony as the
Committee considers the significant impacts of wildfire smoke on citizens and communities
across the country, as well as the preventive role prescribed fire and hazardous fuels reduction

can have in mitigating smoke impacts.

The NASF represents the directors of the state forestry agencies in all 50 states, eight territories,
and the District of Columbia. While an independent organization, the SGSF represents 15 of
those same State Foresters from across the South, Puerto Rico and the US Virgin Islands. State
Foresters deliver technical and financial assistance, along with protection from wildfire and
protection of forest health, water, and other ecosystem services for more than two-thirds of our
nation’s 766 million acres of forests. Through the State Fire Assistance (SFA) and Volunteer

Fire Assistance (VFA) programs, state agencies equip prescribed fire managers and wildfire
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initial attack resources for state and private lands where over 80% of the nation’s wildfires start.
In addition, State Foresters have a critical role in maintaining healthy forests and minimizing
wildfire risk through a variety of management techniques, including preemptive hazardous fuels

reduction through tree thinning and prescribed fire.

While the duties of state agencies vary from state to state, all share common forest management
and protection missions and most have statutory responsibilities to provide wildland fire
protection on all lands, public and private. As such, we are intimately aware of the increasing
occurrence of wildland fire and associated smoke impacts in nearly every state. State forestry
agencies also work closely with our federal partners in managing complex multi-jurisdiction
landscapes, both in wildfire response and in preemptive prescribed burning. As we often say

“fire knows no borders”, and thus aim to carry out management and planning across ownerships.

Summary of Annual Fire Activity

The current fire season that is still very active has been one of the most newsworthy in recent
memory, with numerous incidents making national news. As of September 10, over 47,000 fires
have burned more than 7 million acres across our country since the beginning of 2018}, with
significant fire activity still expected before the year is out in California and parts of the
southeast. Roughly 75% of those fires have been on state or private land, and thus under the

response jurisdiction of State Foresters and local rural/volunteer fire departments.

! https://www.nifc.gov/fireinfo/nfn.htm
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In Texas, we have seen 8,045 wildfires burn 518,074 acres so far in 2018 — with 9,647 homes
reported as saved from wildfires and 108 lost. This fire activity directly impacts responders at
the local, statc and national level. The first impact is to the communities and local responders
across our state — with 75% of Texas wildfires occurring within one mile of a community. While
most of these fires (historically 91%) are extinguished by local resources — the other 9% become
the large, multiple-day incidents that account for roughly 2/3 (63%) of the acres burned in Texas

— and require local, state and national resources to control.

Wildfires affect us all — rural & urban areas as well as at the local, state and national levels.

At the state and national level — the demand to respond does not go away. The wildfire
community has moved from using the term “fire season” to “fire year”, as wildfirc is now a
threat somewhere in our nation at all times of the year, and in places the local threat is year-
round, Over the past 12 months, there has been virtually no area of the country immune from
wildfire incidents and the associated smoke impaets. This year has been particularly noteworthy,
in that fires and their impacts have not been localized to the forest-based communities most
experienced with living with f{ire. Large cities, often far from the forests on fire, have
experienced significantly reduced air quality, impacting human health, community events,
tourism, recreation, and much, much more. The issue of how to manage smoke from wildfires is

an increasingly essential one to address.

Qur Nations Forests and Wildfire
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Fire is a natural phenomenon for nearly every forest ecosystem in this country. Fire has shaped
the occurrence and distribution of different ecosystems for centuries, simultaneously impacting
the human and natural communities that live in and around those forests. Over the past century,
a culture of fire suppression has unfortunately removed the natural role of fire from the public

consciousness to varying degrees in different regions; however, when combined with a reduced
level of forest management in many arcas of the country this culture has also led to the build-up

of hazardous fuels to historic levels. Our forests are currently more fire-prone than ever.

What Federal, State and local fire managers as well as scientists and researchers have learned
over the past decades is the critical role of hazardous fuels management in mitigating wildfire
impacts. Solely focusing on wildfire suppression and ignoring proactive forest management
does not lead to the least amount of fire in the long run; the fuel continues to build up to the point
where eventually wildfires become unmanageable under initial attack. The task for wildfire
managers is to manage the risk to communities and ecosystem values in both the short-term and
long-term by implementing a coordinated and science-based program of fuels reduction, fire
suppression, and community planning. Our forests will inevitably burn, the task is to figure out
how this phenomenon can occur with the least impact, including from wildfire smoke, on

communities.

Wildfire and Air Quality
The air quality impaets from forest fire smoke have long been scientifically documented. Of
primary concern is particulate matter (PM), which is produced from the combustion of woody

material. Specifically, particulate matter smaller than 2.5 mierons (PM 2.5) is of concern for
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individuals exposed to wildtire smoke due to its ability to penetrate deep into the lungs and
respiratory system. PM 2.5 can cause both short-term health effects such as eye, nose, throat and
lung irritation, coughing and shortness of brcath, as well as long-term effects on respiration and
the worsening of medical conditions such as asthma and heart discase. Air quality impacts from
wildfire often hit the hardest in sensitive populations (i.e. children, elderly and those with pre-
existing conditions). In addition to human health, reduced air quality from wildfire smoke can

impact tourism, recreation, education, and a variety of other aspects of community life.

The differing air quality impacts from prescribed fire compared to unplanned wildfire are
important to recognize. One of the keys to prescribed fire for hazardous fuels management is
that it is done in seasons and under conditions where fire managers have the ability to control fire
location, spread, intensity, and many other parameters. Weather forecasting and state-of-the-art
smoke modeling software allow for fire managers to tailor ignition locations and times to meet
smoke management objectives. While each state has different laws and regulations around
burning permits and number of allowable burn days, fire managers work within these parameters
and laws to manage a minimal amount of smoke now in avoidance of the potential for a much

greater amount in the future.

The beneficial impact of managed prescribed fire on air quality emissions has been recognized
by the US Environmental Protection Agency (EPA) in its rulemaking over the past years. In
both the updating of the National Ambient Air Quality Standard (NAAQS) for PM 2.5 (81 CFR
164, pg. 58010) and the updating of the Exceptional Events Rule (81 CFR 191, pg. 68216), the

EPA clearly documents the role of wildfire as an emissions source and the relevance of
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prescribed fire use and fuels management to reduce the risk of catastrophic wildfire. It is
becoming increasingly evident through science and experience that without prescribed fire and
the small amount of managed smoke that comes with it, we are perpetuating the conditions that

generate catastrophic air quality issues and put communities and individuals at risk.

Managing Prescribed Fire for Air Quality in the South

The Southern part of the country has a long history of managing fire in its forests, and in
coexisting with the smoke that necessarily comes along with fire, whether it be planned or
unplanned ignitions. In 2017, the top eight states in terms of number of acres of prescribed fire
carried out were in the South, including my state of Texas with almost 200,000 acres®. Those

cight southern states accounted for over 85% of the prescribed fire acres in the country in 2017.

The reasons that southern states are able to successfully implement such a large program of
prescribed fire work are numerous and vary from state-lo-state, but there a few regional

commonalities that I would like to highlight.

First is the expertise of our state fire and forest managers, and their diligence in planning.

Within the South, we have formed a Fire Management Committee, consisting of the Fire
Directors from each of our 13 States, who work together to share best practices and develop tools
that support the whole region. One such tool is the Southern Wildfire Risk Assessment Portal

(SouthWRAP)>. SouthWRAP is the primary mechanism for the SGSF to make wildfire risk

2 Source: National Interagency Fire Center,
https://www.predictiveservices.nifc.gov/intelligence/2017_statssumm/fires_acres17.pdf
3 https://www.southernwildfirerisk.com/
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information available and create awareness about wildfire issues for the Southern states. It is an
excellent tool for establishing the basis for “where” and the justification for “why” subsequent

prescribed burning is necessary.

This expertise of our state staff and partners has also been used to generate educational materials
to ensure that proper best management practices are followed by those conducting burns,
minimizing smoke impacts and helping retain social license to burn. One such example is the
Prescribed Fire Smoke Management Pocket Guide, created by the Coalition of Prescribed Fire
Councils and the Southeast Regional Partnership for Planning and Sustainability (SERPPAS).*
The Pocket Guide includes how-to videos on basic smoke management guidelines, fact sheets on
specific smoke-related issues, and a comprehensive list of additional resources to help any

prescribed burn manager complete their job effectively and efficiently from a smoke perspective,

In Texas, state and federal agencies implement prescribed fire programs, but most prescribed fire
is conducted by private landowners. Therefore, my agency is using concepts of the pocket guide
to develop materials aimed at private landowners. Recently, we have worked to develop a Texas
State Smoke Management Plan to provide best management practices to landowners and

cooperators. The plan provides resources for prescribed burn managers to utilize in order to best

manage the smoke from their prescribed burns.

A second reason that the South has such a strong record of prescribed burning is that our state

forestry agencies have built strong partnerships in many arenas which help facilitate prescribed

#http://smokeapp.serppas.org/
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burning work getting done on the ground. In many of our states we have employees in every
county that work with local government and landowners to make them aware of any planncd
burning and keep community support for such necessary activities. Our states also work with
many partners, NGOs, and federal agencies to accomplish the planning, treatment prioritization,
and eventual work on the ground. In the spirit of the Cohesive Wildland Fire Management
Strategy, our States and our partners across the region team up regularly to create and restore
resilient landscapes with prescribed fire. The Cohesive Fire Strategy provides a framework to
minimize the risks associated with wildland fire in the Southeast while increasing the region’s

firc-resiliency.

Additionally, good communication and partnership with the State environmental regulatory
agencies is essential to help them understand the need for prescribed fire, allowing some
emissions under good weather conditions in order to avoid massive emissions down the road.
One regional example of such efforts is regular “smoke summits” that have been organized with
University extension specialists, staff from EPA Region 4, and air quality officials and fire chiefs
from the eight southern states in that EPA region’ to discuss issues around smoke management

and air quality. These are the only regional meetings of this type in the country.

Finally, the land ownership matrix in the South, with our forests being primarily privately
owned, allows for fewer process hurdles to getting work done. Each of our states, including
Texas, has a proeess in place to permit and track prescribed burns throughout the year. This is

important because over 94 percent of Texas is privately owned and the majority of prescribed

5 EPA Region 4 includes Alabama, Florida, Georgia, Kentucky, Mississippi, North Carolina, South Carolina, and
Tennessee
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burning is done by private landowners. Texas is a diverse state from the forestlands in east Texas
to the rangelands in central and west Texas. The reasons for conducting prescribed burning are
just as diverse as the geography of Texas. Some fire managers utilize it to reduce fuel loading to
protect communities, some use it to improve rangeland, watershed quality, and wildlife habitat,
and still others use it to manage forest or ecosystem health. This requires a collaborative
approach to prescribed fire. Because of this, the statutory authority for prescribed burning was
placed under the Texas Department of Agriculture. The Texas Department of Agriculture’s
Prescribed Burning Board (PBB) regulates the Certified Prescribed Burn Manager Program. The
Board is comprised of representatives of state agencies, private landowners, and researchers. In
Texas there are 64 certified burn managers and there are 11 preseribed fire councils.
Environmental regulations such as air quality are under the authority of the Texas Commission

on Environmental Quality.

In other parts of the country that have a majority of federal forest land, the NEPA planning and
associated processes for burning projects can be cumbersome, or the staff and resources to carry
out the burning can be lacking. Finding new and unique ways to accelerate the pace and scale of
prescribed burning and active timber management on federal lands across the country is key to
reducing wildfire risk and associated extreme smoke emissions, which is why making use of
opportunities like Good Neighbor Authority (GNA) on federal lands is so important no matter
what region of the country you are in. One of the essential ingredients for the substantial amount
of prescribed burning on the South’s primarily privately-owned forest landscape is a

commitment by States and partners to hire and train the requisite staff to get the work done. Our
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federal forests need to be similarly equipped for the pace and scale of active management that

faces them.

Conclusion

Thank you again for the opportunity to appear before the Committee today on behalf of the
National Association of State Foresters. Managing fire in Texas’s forested landscapes is one of
the most challenging facets of my job, as it for most of my colleagues in their respective states.
As State Foresters, we believe we need to be doing significantly more hazardous fuels reduction
all across this country and are working towards this goal as individual members and as an
association. I am proud of the work our state fire managers and partners are accomplishing on
the ground. Such treatments allow us to put fire on the landscape at times and under conditions
that minimize impacts, including smoke emissions. These treatments reduce fuel loading in the
forests so that when wildfires inevitably occur, they burn with less intensity, reduced spread and

fewer smoke impacts on communities and firefighters.

My colleagues and I look forward to continuing our strong working relationships with the federal
agencies, state and federal environmental quality ageneies, and other partners, as well as working

with Congress to facilitate more good work getting donc on the ground.
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Mr. SHIMKUS. Thank you very much.

Seeing no other members of the panel, I would like to recognize
myself 5 minutes to start the round of questions.

And, Mr. O'Mara, I want to go with you just because of your
opening statement. And I think you alluded to a missed oppor-
tunity in the minibus. I know you can fill the space, just briefly tell
me, what was the missed opportunity?

Mr. O'MARA. Yes. In the fire funding fix that was passed in
March as part of a big budget deal, there was a provision that was
snuck in at 3 a.m. that basically moved it from being 2018 fiscal
year to 2020 fiscal year. There is no increased funding through the
fire fix for the next fiscal year. So you are not going to have the
additional money that you all passed for 14 more months. There is
some supplemental money that folks here and Udall and Mur-
kowski put in, but the actual tool isn’t available when we are hav-
ing these horrible conditions.

Mr. SHIMKUS. Great. Thank you very much.

Let me go to Ms. Anderson and Ms. Germann. Compare and con-
trast for me the risk challenges and the environmental quality as-
pects of a forest fire and the resulting smoke and stuff versus auto
emissions in coal-fired power plants.

Ms. ANDERSON. So in Idaho, we don’t have any coal-fired power
plants. The next biggest emitter are—we do have quite a bit of
open burning. We have agricultural burning, backyard burning, a
lot of auto emissions. We don’t have a lot of industry in Idaho. So
by far, the wildfire emissions are the biggest air pollution source
that we just can’t manage. We have to react to.

Mr. SHIMKUS. Ms. Germann.

Ms. GERMANN. Yes. Thank you. I lack the specifics on any type
of coal emissions. But I can say anecdotally, certainly, wildfire
smoke is, by far, the largest polluter within the State.

Mr. SHIMKUS. Great.

Let me go to Mr. Boggus. In your testimony, you say that, “Our
forests are currently more fire prone than ever.” I think Mr.
O’Mara may have alluded to that. Some of the opening statements
would.

Why do you believe that is the case?

Mr. BocGus. We need more active management. And I think sev-
eral people on the committee have alluded to that. And I think
when you have a built up of fuel—and what we haven’t even really
talked about is the land use changes that have happened. We have
got more people living in and around our forests, but the fuel loads
are increasing every year.

Mr. SHIMKUS. And when you use that terminology for, the fuel
load is increasing, what are you referring to?

Mr. BoGgGus. There is more available to burn in the woods than
there ever has been.

Mr. SHIMKUS. So, Mr. O’'Mara, I am not picking on him. He men-
tioned the threat of clear cutting. We are not talking about clear
cutting large swaths of ground. We are talking about what?

Mr. BogGus. No. We are talking about active management, for-
est management of the resource.

Mr. SHIMKUS. Removing some of those fuels.
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Mr. BoGgGus. Yes. That doesn’t mean harvesting, that doesn’t
mean thinning. But that means keeping forests healthy. And I
have great examples, and we won’t have time to get into them, but
examples in Texas where a managed forest, even if you have severe
drought or you have wildfires, the managed forests bear better and
you don’t have the catastrophic damage that you do to wildlife
habitat and the resources that you do with unmanaged forests.

Mr. SHIMKUS. Let me go to Mr. Baertschiger—Senator, I am
sorry—for that same question.

Mr. BAERTSCHIGER. Well, from a fire science perspective, you al-
ways have to remember, you have to have drying of the fuels to a
point where they can be ignited and sustain ignition, and you have
to have ignition. You can have the driest and even huge fuel load-
ings, and if you don’t have ignition, you have no fire.

And so when I talk about the human element, that is something
that I have been tracking now for about 10 years of really looking
at it. So we are having more and more of these fires that are
caused by the human element. And when we get more and more
fires, then we spread our resources and we can’t concentrate on
putting one out because it is kind of like whack-a-mole.

Mr. SHiMKUS. Of the fires we are experiencing, percentagewise,
how much are natural caused and how many are caused by human
intervention, a fire not left, or someone—we have had some inten-
tional fires set.

Mr. BAERTSCHIGER. Yes. When I referred to human cause, I am
not talking about an arsonist. I am talking about it can be a power
line failure, it can be a chain dragging from a vehicle down the
road. It is something that has to do with a human, that we
wouldn’t have that fire if we didn’t have that human element into
it. And it is getting close to 9 out of 10 fires.

Mr. SHIMKUS. OK. Great.

My time is close to be expiring. I will turn to the ranking mem-
ber, Mr. Tonko, for 5 minutes.

Mr. ToNKO. Thank you, Mr. Chair. And again, welcome, to all of
our witnesses. Thank you for your expert testimony.

And, Mr. O’Mara, you made the observation that a great many
of us agree about the severity of the problem and the need to move
forward. And I am hoping that somehow we can be inspired to
come up with solutions that incorporate the professionals that
manage these resources in such an outstanding manner.

I want to start with the big-picture question before we get into
the specifics on forest management. How important is addressing
climate change which we know contributes to conditions that exac-
erbate the number and severity of these fires for a long-term fire
mitigation and our forest management strategy?

Mr. O'MARA. Look, we have to address the underlying stressors
of the system long term. Those aren’t improvements that will hap-
pen overnight. There are a lot of things we have to do in the near
term. But if we want to have long-term kind of sustainable health,
we have to bend the curve on the warming planet.

Mr. ToNKO. And in March, Congress passed the fiscal year 2018
omnibus appropriations bill, which included changes to how we
fund the United States Forest Service’s fire response beginning in
2020. And you alluded to that funding.
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Does everyone agree it is important to provide greater funding
for more proactive forest management to reduce the risks of these
large wildfires?

Mr. O'MARA. Absolutely. I think the more that we can do, to my
colleague’s point, thinking about private lands, State lands, Federal
lands—these are the same landscapes. The ownership might be dif-
ferent, and I do think providing additional funding for certain tools
like prescribed burns could be very effective.

I actually don’t think that the fix itself is going to end up being
sufficient long term, even just given the scale of the—we are talk-
ing another 10 million acres this year probably by the time we are
done. We are escalating in a pretty concerning way. And I think
you are going to need more money, frankly; not less.

Mr. ToNKO. So is that the additional work that we need to secure
here, or is there something more than just the dollars that are re-
quired as we go forward with the fix?

Mr. O’'MARA. From my point of view, I think there are additional
tools that we can provide. I think there are some very important
tools that were provided as part of the funding fix in March.

A few of the ones that just kind of come to mind, top of mind,
is there is like the collaborative forest landscape program that is
a very effective tool that is in the current draft of the farm bill, as-
suming that gets done. There are some things around funding dis-
ease and infestation. There are things around Good Neighbor Au-
thority, like you mentioned, making sure that works for everybody,
including tribes, including other partners, counties in some cases
that are bigger.

There are some innovation programs for trying to have markets
for some of these products, because one of the worries I have is
that if we don’t create robust markets and trade comes into this,
because, a lot of the timber guys are struggling right now because
the markets are closing, in China in particular. And so there is a
bigger conversation with the economic consequences, making sure
they have a place to put this material into good use.

Mr. ToNKO. Thank you.

And based on the recommendations of NWF’s Megafires report,
do you have other suggestions on how Congress and the adminis-
tration can help reduce the threat of wildfires?

Mr. O'MARA. I would encourage this committee to convene some
of the stakeholders and the agency heads that are involved. Sec-
retary Perdue and his team have done a really nice job, Acting Di-
rector Administrator Christiansen and Jim Hubbard.

I think pulling together some folks at EPA and having conversa-
tions about how we encourage more prescribed burns and the way
they are protective of public health, having some more clear guid-
ance could be helpful. And then also highlighting the success of
particularly the Montana-Idaho collaborative event, because I do
think that is a model that could be replicated in other places.
There is good collaborative in California as well that could be rep-
licated. But we have to elevate these best practices in other places,
because we are going to see the impacts get worse over time.

Mr. ToNKO. And a few people have mentioned forest provisions
included in the House farm bill, H.R. 2, although there have been
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criticisms that they go too far in undermining environmental laws,
including NEPA and the Endangered Species Act.

Do you have any thoughts on those provision?

Mr. O'MARA. Yes. I am happy to provide additional detail, kind
of point by point on them. I think there is a series of them that
are very bipartisan. I think there are a few that probably go a little
too far in some of the categorical exclusions. We probably should
be using the ones that we have right now. I think the one that was
passed before was the most important one from March.

And I think the more that those conversations are being directed
by the science, by the experts, the better. But I do think there is
a suite of four or five of them that easily could move through this
farm bill. And I would love to work with you offline to tell you ex-
actly which ones those are.

Mr. ToNKO. Sure. I appreciate that.

With that, Mr. Chair, I yield back.

Mr. SHIMKUS. The gentleman yields back his time.

The chair recognizes the chairman of the full committee, Mr.
Walden.

Mr. WALDEN. Thank you again, Mr. Chairman. Thanks to my col-
leagues for participating in this hearing and to all our witnesses
for being here today.

I want to talk about some of the issues that we have run into,
some of the data that we have. According to the Georgia Institute
of Technology, when they did a study on this, found that wildfires
burning more than 11 million acres spew as much carbon monoxide
into the air as all the cars and factories in the continental U.S.
during those same months. I am sorry, that was California For-
estry Association. You are probably familiar with these data points.

And the Intergovernmental Panel on Climate Change, the IPC’s
fourth assessment report on mitigation said in 2007, “In the long
term, a sustainable forest management strategy aimed at main-
taining or increasing forest stocks while producing an annual sus-
tained yield of timber, fiber, energy from the forest will generate
the largest sustained carbon mitigation benefits.”

So, basically, healthy green forests sequester carbon. Dead,
gying, old ones and ones that burn and re-burn actually emit car-

on.

So one of the provisions in the farm bill is something that we do
on those other landscapes you referenced, Mr. O’Mara, and that is,
after a fire, you harvest the burn dead trees where it makes sense
and you replant a new green forest which will sequester carbon.

Is ghat one of the provisions your organization opposes or sup-
ports?

Mr. O’'MARA. No, no. We have been supportive.

Mr. WALDEN. Of the House farm bill provision?

Mr. O'MARA. And we just want to make sure we are planting
kind of smartly in terms of what is going to be sustainable in the
long term.

Mr. WALDEN. Sure.

Mr. O’'MARA. Oh, no. Absolutely. Yes. Absolutely.

Mr. WALDEN. Yes. because it will be the types of trees for that
area and the environment and all that. We got to be smart about
it.
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But what I hear, and, Senator, you may want to speak to this,
because you both have been on the forest management side and
had a career on the forest firefighting side, so you have seen both.
Tell me what happens in these fires the second go-around after the
trees on Federal ground have not been removed, the burned dead
ones. What happens there when a fire breaks out the second time,
which often is the case?

Mr. BAERTSCHIGER. Well, on Forest Service lands, they are not
going to replant after a fire. So when you have the first fire go
through, the mortality rate of the live trees is pretty high. The sec-
ond time or the third time it goes through, it takes out the rest of
the trees. So there are no trees to cone out. Cone out means when
a tree is starting to die, they will drop cones and reseed and start
all over again. But after the second or third burn, there are no
trees to do that. And so it changes the entire ecosystem of that for-
est. You will not have the same forest that you had. And that is
what we are seeing in—and the dirt. Yes. Catastrophic high-den-
sity fire.

Mr. WALDEN. This is the dirt which remains, which is called ash.

Mr. BAERTSCHIGER. Yes.

Mr. WALDEN. And on the second fire, doesn’t it make it even
harder to maintain any kind of vegetation, frequently, because it
burns the soils, it sterilizes the soil so deeply?

Mr. BAERTSCHIGER. Our common terminology is it nukes the soil.

Mr. WALDEN. Nukes the soil. How far down will it nuke the soil
on a bad fire?

Mr. BAERTSCHIGER. Just depends how hot it gets. And in south-
ern Oregon, northern California where we have extremely high fuel
loadings, in other words, tons per acre, we have a very hot, hot, hot
fire. We can have 400-foot flames from some of those fires.

Mr. WALDEN. Four hundred feet high?

Mr. BAERTSCHIGER. Four hundred feet high, the flames. So de-
pending on the severity, the hotter the fire, the deeper it is going
to go into the soil. It can go pretty deep.

Mr. WALDEN. Mr. O’'Mara, I fully agree with you on the need to
solve the fire borrowing issue. I have been an advocate of doing
that from day one. It makes no sense. I am told there are statistics
that—it costs four to five times as much to fight a fire as it does
to do the kind of work you and I agree needs to be done on the
forest.

I had somebody in region 6 Forest Service at one point tell me
70 percent of the Forest Service budget for these projects goes into
planning, planning and appeals. And it seems like we have got a
broken process, then, if all the money is going into the planning
and not going to the ground. Do you agree?

Mr. O'MARA. Yes. And I think there are two issues there. One
is that I think there is some redundancy in the planning process.
There are some things they could be streamlining. We are not bol-
stering the collaborative enough. If we have to go through a col-
laborate process, there should be a way of:

Mr. WALDEN. I was a cosponsor of that legislation to do land-
scape scale collaboratives that we are using in Oregon today.
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And I think you said something too about we got to do bigger ex-
panses on these collaboratives, right? Or on the treatment, because
we are millions of acres behind.

One of the other provisions in the farm bill would extend the cat-
egorical exclusions out to 6,000 acres. We have got millions we
need to do. Three thousand is currently on the books, but only on
certain forests in certain States have certain governors identified
certain lands.

So in southern Oregon where the Senator is from, our Governor
didn’t designate any of those lands. But the provisions in the farm
bill in the House would allow for a 6,000-acre CE where you could
go in and begin this catchup work. And so I am hopeful we can get
that into law.

Our committee—while we want to believe we have complete ju-
risdiction over every issue on the books in the Congress, and I
think we would be better off if we did, doesn’t fully have Forest
Service jurisdiction, but this is our hook, because what is hap-
pening on Federal lands is dramatically, dangerously affecting the
health of our citizens, and that is why linking to the air quality is
so critical.

Do you want to respond?

Mr. O’MARA. Just one thing. Your point on the carbon emissions,
in 20 to 30 percent of the global solution could come from repairing
these kind of natural systems.

Mr. WALDEN. Absolutely.

Mr. O’'MARA. It could be 10 to 15 percent of this country. When
you are talking about the impacts just to the forests for the last
few years, you are talking 36 million cars. Right? This is one of the
most potentially bipartisan ways we restore our forests, we reduce
emissions. It is a win for everybody.

Mr. WALDEN. And you havent talked about the habitat, the
water quality, et cetera, et cetera. My time is expired. The chair-
man has been very generous. Thank you, Mr. Chairman.

Mr. SHIMKUS. The chairman is always generous to the chairman.
So the chair now recognizes the gentleman from California, Dr.
Ruiz, for 5 minutes.

Mr. Ruiz. Thank you very much. And chairman, I agree with
you, this is a definite public health concern. And there are two
main points: One is that it is a public health concern, just recently
in the fires in my district, I had to give a warning on social media
to anybody who can smell smoke or see ash, especially vulnerable
populations, the older, the young, and people with lung illnesses,
that they should be inside in a closed air conditioned unit.

The second main point that this tells us is that these fine par-
ticles, particle matter 2.5 microns and substance from a fire in
California can travel clear across the country. So whether you are
in a fire-prone State or not, it is an American issue and all of our
public health can be in jeopardy.

As we sit here today, there are 17 active wildfires burning across
the State of California. The ongoing wildfire season has resulted in
over 1.4 million acres burned, and the worst is likely yet to come
due to climate change. As we know, that climate change can fuel
the severity, frequency and the size of wildfires by increasing the
duration of droughts, causing long stretches of low humidity and
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high temperatures, and initiating early springtime melting, which
leads to dryer lands in summer months. So we need to address and
recognize climate change and do everything possible, or else we are
not being as effective as we can.

In August, the Cranston fire burned over 13,000 acres in my dis-
trict outside of the community of Idyllwild. This fire exposed the
residents of those mountain communities to numerous risks beyond
just the flames themselves. While the fire burned, residents across
southern California were subjected to increased air pollution as the
smoke traveled across the region; these are kids with asthma; el-
ders with COPD; people with pulmonary fibrosis, et cetera, were
having more shortness of breath, visiting emergency departments,
requiring more intensive care.

The smoke and pollution from wildfires can affect populations far
removed from these fires themselves. The fires in California can
cause vast clouds of hazardous smoke that can affect the air qual-
ity for residents in Arizona, and Nevada and further east.

So wildfires are regional disasters with national implications.
And earlier this year, my Wildfire Prevention Act was signed into
law, which extended the Hazard Mitigation Grant Program to any
fire that receives a fire management assisting grant. Previously,
this funding was only available to declared major disasters and not
fire. Hazard Mitigation Grant Program funds may be used to fund
projects that will help prevent and mitigate future fires. Some ex-
amples can include receding construction of barriers, hazardous
fuel reduction or reinstalling ground cover. So Mr. O’Mara, can you
speak to examples of mitigation projects that can be taken in the
wake ?of wildfires that would be most helpful to preventing a repeat
event?

Mr. O’'MARA. This is one of those great examples of an ounce of
prevention would be worth a pound of cause. There are things you
do on the landscape. You talked a lot about prescribed burns, you
talked a lot about active management practices, they are eco-
logically sound, but there is also some common sense. We were
building further and further into the wildland urban interface.

Mr. Ruiz. Right.

Mr. O'MARA. And you get folks that are building up into the
hills. There is some common sense that we are putting people in
harm’s way. And I do think there has to be some kind of account-
ing for that, and making sure we are not putting additional folks
in harm’s way. It is unfortunate in some cases. These are beautiful
placgs, but we allow people’s desire to live in the middle of the
woods.

Mr. Ruiz. What are some specific examples that households can
do and that we can do as policymakers?

Mr. O'MARA. Sure, there are things on building codes, making
sure more fire resistant products and things like that, and some
States have done that, or some local governments. There are things
in siting that can be incredibly helpful. Making sure climate
science is part of your planning process. There are a wide range of
things that have people in less harm’s way.

Mr. Ruiz. Ms. Germann, as a State forester, can you give exam-
ples of how you would use additional hazard mitigation funds to
prevent future wildfire damage?
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Ms. GERMANN. Yes, thank you. I can think of several. And I will
speak specifically to working on private lands. Any funding that we
get through State and private forestry, we are targeting lands
within the wildland urban interface to work with landowners to re-
duce the fields in and around their home, and educate them on
things like the home ignition zone. And we are finding that a lot
of fires, homes also burn because of the expanse around the home,
if they are not necessarily going to be planting fire resistant mate-
rial, or shrubs, we try to work with people to educate them on the
best type of landscaping that they can have. So it is going to take
a couple of things, fuels reduction outside of that home and ignition
zone and also work within and around homes.

Mr. Ruiz. It is amazing to see the photos of the houses that were
spared because of what they did around their house to mitigate the
propagation of fires, it works, it definitely works. I yield back.

Mr. SHIMKUS. The gentleman yields back. The chair now recog-
nizes the vice chairman of the subcommittee, Congressman McKin-
ley from West Virginia, 5 minutes.

Mr. McKINLEY. Thank you, Mr. Chairman.

Unfortunately, the ranking member from New Jersey has left. I
wanted to thank him for his opening statement, because it gave
us—those that are here—a little snapshot of what life could be like
after November, if he becomes the chairman, a diatribe of chal-
lenging President Trump for everything on climate change. It just
shows that such a distraction is going to take place in this com-
mittee in the years ahead when we try to deal with all the matters
that come before this committee.

And perhaps it was just meant to be a distraction from the eco-
nomic insurgence that has taken place across this country. And I
appreciate you, Senator from Oregon, that you didn’t blame Presi-
dent Trump for one of those nine of ten fought fires being started.
He got blamed for waters rising in the oceans, blaming Hurricane
Florence. It is just inexcusable, but that is what we are going to
?ee. So it is a little vignette of what we might be able to see in the
uture.

My question—further with remarks would be, we had some dis-
cussion a couple years ago about the CO2 emissions out in the at-
mosphere. And I quoted O’Mara, I quoted from Al Gore’s book that
the largest producer of the COzs into the atmosphere is not from
coal, it is coming from the deforestation of tropical rain forests. So
the idea of what we are seeing in Oregon, California and elsewhere
is we are contributing to this. That is why we need to address
those problems and solutions so that we are not allowing this un-
controlled burn in our forests and allow that to take place.

Now, I go to West Virginia and there we have the Mon, which
is about 1 million acres. Like I say, Mr. O’Mara, with all due re-
spect, it has been groups like yours and others that have prevented
the logging in the Mon forest. It is a million acres, and they have
only received about $1 million worth of harvest. Think about that:
$1 per acre is all they are getting out of that forest. But yet, you
go to the Allegheny Forest in Pennsylvania, and it is getting $12
per acre. So we think about what the situation is we have in the
Mon. I want to learn from what testimony has been given here,
that we may be sitting on something that is a very aging force in
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West Virginia in the Mon. And it is a tinderbox, because people are
preventing us from logging and perfecting the situation that we
have in West Virginia.

So I am looking for some guidance as to how we might be able
to approach this, because I am afraid we are going to start experi-
encing the same problem in West Virginia in the Mon that you all
were experiencing out west because environmental groups do not
want to have—I have got here, the West Virginia legislature was
trying to do some in the State forest, but the environmental groups
prevented that from happening.

What advice can you give us for other areas? We have seen the
devastation and we have seen the collection that the chairman has
of soot from out west, how do we prevent that from happening in
the east as well? What would you suggest, any of you? Don’t be
shy. There is nothing we can learn?

Ms. GERMANN. Is the question what would we——

Mr. McKINLEY. What would you recommend? How should we go
about this, because the National Forest, because of the environ-
mental movement, is preventing us from thinning that and ad-
dressing the problem? We are only getting one-twelfth of the wood
products out of the Mon that people are getting at other national
forests. It is becoming a nursing home for wood.

Ms. GERMANN. If I may, I think something that is happening
right now, and I think you see it through the panel and Mr.
O’Mara and my colleague, Mr. Boggus, we are talking about a lot
of the same things. I think there is an opportunity that is hap-
pening right now is we are all interested as land managers, and
as people who are interested in getting restoration and protecting
water quality and air quality. We are wanting to focus on taking
a cross-boundary approach. So we call it “All lands, all hands.” 1
think that is something we talk about across the Nation. But we
have this opportunity right now to be doing more, but we have to
be making sure that we are not only going to be doing more on pri-
vate lands, we have to have the funding through our agencies for
State and private forestry within our State. Other things like Good
Neighbor Authority. So it is an excellent partnership between the
Federal Government and the States. Working with collaboratives,
working with local governments

Mr. McKINLEY. Again, those are great ideals, but it is not hap-
pening. So Mr. Boggus, what would you suggest? What do we have
to do to try to encourage the Forest Service to eliminate these haz-
ards so that we don’t experience this same problem?

Mr. BogGus. Well, you have to keep the dialogue open. We are
an early adapter, Texas is an early adapter for the Good Neighbor
Authority, where you have these agreements—even before there
was Good Neighbor Authority, we went into agreement with our
State—our national forest folks in Texas, and to help them with
prescribed burning. We had an agreement in 2007 and 2008 for
that. Then we had the Good Neighbor Authority, which means the
States can help the U.S. Forest Service get management done on
their lands. And you all’s thank you for the fire fix as has been said
before, but that is a great help to us, because a lot of times, the
money we have and for reaching and technical assistance and the
money that people don’t talk about is the State and private funding
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that comes from you all; the borrowing came from State and pri-
vate often, and so that is where we can reach out and do more on
U.S. Forest Service lands, but also on technical assistance and
helping the State and the private landowners across the State,
which we heard was most of the land. Most of the forest land in
this country is on—what you are talking about in the east and the
south is on private lands. And those folks need technical assist-
ance.

So these programs like stewardship, Urban and Community For-
estry and the Good Neighbor Authority help us put things not just
in a plan, but put them on the ground and manage and make our
forest healthier.

Mr. McKINLEY. Thank you very much. I yield back.

Mr. SHIMKUS. The gentleman’s time has expired. The chair recog-
nizes the gentlelady from Colorado, Ms. DeGette, for 5 minutes.

Ms. DEGETTE. Thank you, Mr. Chairman. I know some of you
were worried there weren’t a lot of members here, but you had
members represent the entire Rocky Mountain west and west
coast, so that is pretty darn good, because we are the ones dealing
with these issues every day.

I just want—I think Mr. O’Mara is correct, we don’t have any sil-
ver bullets for solving this problem. Being from Colorado, I see this
firsthand, and believe you me, we couldn’t see the front range for
most of August in Denver because of the smoke.

Then I went to Oregon, and the same smoke was in Oregon, and
then I went to Vancouver and it was still there for 1 month. This
is not normal summer weather for us in the West. The thing we
have to realize is there is no one solution. It would be super great
if we could just go in and clear out all of this extra wood, and then
we wouldn’t have as big of a fire risk. Number one, that is not the
best management technique for a lot of these areas. But number
two, for those of you not from the Rocky Mountain west and west,
it is millions and millions of acres that we are talking about. There
is no way, even if we had adequate funding, we could go in and
clear out this wood.

Secondly, in some of these areas, we really do need to have pre-
scribed burns. We need to have forest management programs that
are appropriate for those forests. And I am delighted to see our
whole panel sitting here today agreeing with these concepts.

So what can we do? There are a couple of things. Number one,
several of you said we have to have adequate funding. And this is
a bipartisan issue for those of us from the west where our col-
leagues don’t seem to understand how important funding is for for-
est management, no matter what those techniques are.

The second thing is, we have to think about long-term planning.
We are not going to be able to solve this air quality issue, or the
other related issues, without the long-term planning.

Mr. O’'Mara, you talked about the dry soils, the water, and every-
thing else from climate change, but there are other issues too. Let’s
see if they have my picture, if the clerk has my picture to put up.
This is a picture that I took in the Pike and San Isabel National
forest last month. It is always really fun to go hiking with me, be-
cause I stopped and said take a look at this forest. See the trees
on the ground? Those trees would not have been on the ground 10
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years ago, that is Ponderosa pine, it was all killed by the pine bee-
tle, and they died and they fell down on the forest floor. Then you
can see the aspens now that have grown up because of the death
of the pine forest. But then, if you look closely you can see the new
baby Ponderosa pines growing up.

So this is something the forest has tried to do to naturally re-
cover from the pine beetle infestation. In Colorado, we think it is
a miracle that all of these millions of acres that look like this have
not burned. We have had some devastating fires the last few years,
but we did not have devastating fires this year. I don’t know why,
I think probably luck. But if you want to solve this problem—so
these could all be burning.

Now, we all said in Colorado, we need to be able to remove this
dead Ponderosa pine, and we did in many areas. But it is millions
of acres; it is wilderness areas; it is national forests; it is BLM
land. So we have to think of ways where we are going to aggres-
sively address climate change issues, because it is not just the car-
bon emissions that we are seeing and everything else, it is a whole
ecosystem that is impacted.

So I just really want to say, Mr. Chairman, I so appreciate you
having this hearing. And I think that there are ways that we can
aggressively work in a bipartisan way. But to think we can go
down and clear out all the deadwood or just have a few controlled
burns, that is not going to solve this problem over this entire mas-
sive and beautiful region. Thanks, and I yield back.

Mr. SHIMKUS. The gentlelady yields back. The chair recognizes
the gentleman from Texas, Mr. Flores, for 5 minutes.

Mr. FLORES. Thank you, Mr. Chairman. This has been an en-
lightening panel today. Mr. Boggus, I have a couple of questions for
you if we could. We have got something called Good Neighbor Au-
thority, and we have had several people mention that, but nobody’s
described it. Can you describe Good Neighbor Authority for us?

Mr. BoGGUSs. I guess the easiest answer is, it is a partnership,
an agreement we go into with the U.S. Forest Service where they
often have either lost the expertise or do not have the personnel
available to help them with timber sales, with prescribed burning.
And now you have added road building in the latest version into
there to help with the management activities on the U.S. Forest
Service lands, so we go in partnership with them and help them
manage the Federal assets, the Federal force.

Mr. FLORES. And how does this authority work for the State of
Texas? You are the chief forestry officer in the State, how does that
work for you?

Mr. BoGgGus. It is a dialogue that has to go on, and it is some-
thing you learn as you go. Like I said, we were an early adaptor,
we saw the benefits of this. In Texas, again, we are a private prop-
erty State, the U.S. Forest Service is only 635,000 acres of forest
land in Texas. But that is extremely important because the things
that happen on that forest impact the private landowners around
the forest. So with insects and disease, with fire and so forth and
so, we work with them because we want to help make sure there
are some other programs. Like we had the southern pine beetle
prevention program; it is Federal funding through the U.S. Forest
Service that we would help with those private landowners get their



73

property thinned and managed around, we kind of call it beetle
proofing around the U.S. Forest Service land. We also now, with
Good Neighbor Authority, we can work with the U.S. Forest Serv-
ice partners and get those same—on the inside of the red paint,
and get those protected as well and help do some thinning, and
keep the forest healthy, that is the whole idea, we want to keep
our forests healthy.

Mr. FLORES. In your testimony, you mentioned that last year,
Texas used prescribed fires on over 200,000 acres. And you also
said that burning like this is pretty common across the south.
Some States even do high amounts of prescribed burning. What are
the challenges that exist with—well, let me rephrase the question.
What are the challenges of dealing with prescribed burns versus
the challenges of dealing with uncontrolled burns?

Mr. BoGgGus. A wildfire is much more challenging and much
more destructive. Now, a prescribed fire or controlled burn, says
what it is, it is prescriptive, you have very set weather parameters,
it is lower intensity. So you have less particulate matter, and so
what it does is, it fireproofs communities, it fireproofs the area, so
it keeps a catastrophic wildfire from happening. It prevents that
fire. It is almost like saying fighting fire with fire, because you are
making it where the fuel loading is less, you are keeping those
four. It is a fire ecosystem in Texas so we are keeping those forests
and those lands healthy, and keeping the fuel loading down. So if
you were to have a wildfire break out, an uncontrolled, unplanned
fire break in through there, it would be much less destructive.

Mr. FLORES. And then you also do this adjacent to communities
in order to protect those communities from the impact of the wild-
fire. What do you do to protect the community in the controlled
burn process?

Mr. BoGcGus. Well, obviously, the biggest thing we do, and I
guess I will give an example, is our Jones State forest in Texas,
which is almost in the city limits of Houston, so it is surrounded
by subdivisions. So it is a very difficult place to burn. We have to
plan, and part of these things is working with our environmental
quality folks, and also working with the community around there,
the landowners and homeowners around there, for them to under-
stand if they do have issues, breathing issues, when we are going
to it. So there is a lot of communication back and forth that those
homeowners and landowners to say here is what is going to hap-
pen. If at first, if they are urbanized, urban dwellers, they are not
used to seeing smoke. If you didn’t grow up in the country and
burning your leaves and seeing smoke, it is disturbing. They think
it is a wildfire.

So we let them know what is—and we also show them are before
and after and the benefits of that fire, the prescribed fire. And now,
some of our biggest advocates are the ones that say, Yes, if you
have anybody that is against prescribed fire, tell them to call me.
So we have a lot of peers that will help and come to our defense,
landowners and homeowners.

So you have got to do a lot of outreach with the group, and you
have got to do a lot of preparation and planning ahead of time. So
the weather has to be right, conditions have to be right so that the
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smoke cannot be an adverse condition for those homeowners and
landowners around the fire.

Mr. FLORES. And, of course, one of the ways that the prescribed
burns are safer is you do it seasons when you are less likely to
have it migrate into an uncontrolled burn.

Mr. BogGus. Absolutely.

Mr. FLORES. I am going to try to squeeze in one last question.
A controlled burn has an environmental impact, a wildfire has a
huge environmental impact. So because a controlled burn has an
environmental impact, you have to work with the Texas CEQ on
that. Describe that relationship.

Mr. BoGgGus. That is an ongoing relationship, and that is one of
the things we hope to get done, and just started 2 years ago, work-
ing with them to look at their rules. We would like to see pre-
scribed fire treated differently than a wildfire, than smoke stacks,
than car emissions. It ought to have some lesser because of the
good it does and will help in the long-term prevent catastrophic
particulate matter getting with a wildfire. So we would like to see
the TCEQ treat prescribed burning and those that are done by
trained, certified, prescribed fire managers, not just anybody, but
that they would have a look at the smoke and emissions from a
prescribed fire differently than they do—we are not there yet, but
we are having those conversations. And like I said, last week, the
chair of the TCEQ said, We need to have more prescribed fire on
the ground in Texas, not less. So we are getting there.

Mr. FLORES. Thank you. I have a couple of other questions, but
I will ask you to respond supplementally to those. We will send
those to you. I yield back.

Mr. SHIMKUS. The gentleman’s time has expired. The chair recog-
nizes the gentleman from Georgia, Mr. Carter, for 5 minutes.

Mr. CARTER. Thank you, Mr. Chairman. And thank all of you for
being here. This is certainly a serious problem, particularly in the
State of Georgia. Georgia is the number one forestry State in the
Nation. As you know we have over 22 million acres of privately
owned land, and only about 1.7 million acres of government land.
So we are a little bit different from, I think, the scenario that ex-
ists out west.

However, we have had our share of fires. We had the West Mims
fires, the Okefenokee swamp is in my district. It is truly one of the
national treasures of our country. It is a beautiful, beautiful area
that I have had an opportunity to visit on numerous occasions.

We had a very serious fire there this past year, the West Mims
fire. One of the adjacent property owners to that was telling me
about this, and I met with him because he lost a lot of land as a
result of the fire that started on the swamp, but spread to his pri-
vate land. And I will start with you, Mr. Baertschiger, because I
see that you worked as a fire training instructor, and a national
type 3 incident commander.

I just wanted to ask you, one of the things that was brought to
my attention by the private landowner was that they didn’t utilize
the air support. If they had been able to utilize it quicker, that they
could have contained it possibly. Now in all fairness, a swamp fire
is a little bit different than other kind of fires, because you have,
from what I understand, and I know you all know it a lot better
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than I do, but the Peat moss, and it is hard to put out, because
the water has to rise up, and again, you understand it much better
than I do.

But he did make that point that if—and he attributes it to being
a problem with the—whether it was low funding and they couldn’t
afford to utilize the air support, the helicopters that were available.
Is there something that you experienced before?

Mr. BAERTSCHIGER. Well, there could be—I wasn’t there, I don’t
know what the conditions were. And certain tools work good under
certain conditions. If you have a wind blowing in excess of, say, 20
miles per hour, aviation stuff really doesn’t help you much. And
swamp is tough, because you can’t use dozers and other mechanical
equipment because they don’t go through the swamp very well. So
there are challenges with every fire.

But the example you give is very good. Every forester in this
country is exposed to catastrophic wildfire. And our history shows
that going back to 1812, but the great Maine and New Brunswick
fire, who would have thought that northern Maine and Brunswick
Wlould burn up, I think it was 3 million acres, and kill a lot of peo-
ple.

So, it is hard for me to comment on a fire that I don’t have any
specifics, but not all the tools work all the time. In Oregon this
year, landowners lost 33,000 acres of private timberlands from fires
burning off of the Forest Service on to the private lands.

Mr. CARTER. Let me ask you, I met with him as I mentioned be-
fore, and he owns a lot of forest land in the area in Georgia. And
when I met with him, he said a lightning strike is what this origi-
nated from. And that generally, the Federal Government will just
let it burn out and not even respond to it, is that——

Mr. BAERTSCHIGER. It just depends where it is, and, I believe you
mentioned it was in a wilderness.

Mr. CARTER. Yes, oh, yes, in the middle of the swamp, or at least
it started, and now it spread on to the private lands.

Mr. BAERTSCHIGER. In wilderness comes certain engagement
rules, and I think some of that needs to be reviewed.

Mr. CARTER. I appreciate that. Let me move to—I wanted to get
to Ms. Germann.

Ms. GERMANN. I am Germann.

Mr. CARTER. Now you are in Montana, right?

Ms. GERMANN. Yes.

Mr. CARTER. OK. The practices in Montana, I suspect, are a little
bit different than I described in the State of Georgia, particularly
in the swamp, and I asked about that in my district. We are not
all swamp in Georgia, but in my district we are. I am in south
Georgia. But I wanted to ask you about the practice, the forestry
practices that you have in Montana. Can you describe those very
quickly?

Ms. GERMANN. Sure. Absolutely. So we have, I will say that 60
percent of the forested land within the State of Montana is man-
aged by the Forest Service. And we have active forest management
taking place on State, private and Federal lands. And anything else
that you want to——

Mr. CARTER. I want to ask you specific about the State imple-
mentation plans, and I guess this is kind of a broad question, and
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I am out of time, but nevertheless, these have to be approved by
the EPA. Is that the way I understand it?

Ms. GERMANN. Yes. And I don’t have expertise on the State im-
plementation plans. I might ask that my colleague from Idaho

Mr. CARTER. I was just wondering if there were any type of bar-
riers that you are having, or any kind of constraints, and how soon
did they approve those? How quickly do they approve?

Mr. SHIMKUS. Quickly, please.

Ms. ANDERSON. It normally takes an 18-month period for EPA to
approve those. So any changes to, like Idaho rules we submit for
EPA. 1t is a very long, drawn-out process.

Mr. SHIMKUS. The gentleman’s time has expired.

Mr. CARTER. Thank you very much.

Mr. SHIMKUS. Chair recognizes the gentleman from California,
Mr. Cardenas, for 5 minutes.

Mr. CARDENAS. Thank you very much for having this hearing.
Hopefully we can see through the smoke of politics and get things
a little more right, than not, in this great country. We don’t have
some of the best response systems in the world? Aren’t we in the
upper tier when it comes to being able to respond to fires and try-
ing to protect life and property? I think everybody pretty much
agrees with that. I am not saying we are the best, but we are defi-
nitely in the upper tier, right? We have got all that capacity and
capability, thank God.

One thing I would like to point out is the wildfires that have
been ravaging through California are in excess of anything we have
ever seen in the past. For example, 25 years ago, if you had a
4,000-acre fire, that was considered big. Now we have these mega
fires that are consuming over 100,000 acres per fire. And then all
of a sudden, you have now where people talk about fire season. It
is kind of like fire year now, there really isn’t a 3- or 4- or 5-month
season. Now the situation is so bad, so dire, our forest and our
vegetation has dried up so much that the—honest to God truth, as
they say, protect yourself and hope and pray that there is not a
fire, because there is no season anymore; it could erupt at any
given time, and then when it does, we see these mega fires and
some of them are raging as we speak.

Another thing as well, I would like to point out this is a responsi-
bility that we need to hopefully get right as policymakers, and as
organizations, whether it is local or State or Federal. We need to
make sure that we can work together to minimize the negative ef-
fects of these devastating fires.

For example, according to the U.S. Forest Service alone, they
have spent $2 billion last year just with the fires. That doesn’t in-
clude the economic loss, et cetera. That is just the Federal invest-
ment in that. I truly do believe that we can always do better if we
take the opportunity to learn from the past, to learn about what
is going on today, to learn about what it is that—how we are going
to deal with this issue that many scientists are claiming that some
of finest universities, Columbia University, et cetera, are saying
that climate change is, in fact, contributing tremendously to some
of the fires that are going on today.

I hope we don’t argue about the simple fact that we do have a
different environment now when it comes to the vegetation, when
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it comes to the ability for Mother Nature to protect itself, and we,
as human beings, have to make up the difference. Again, a 4,000-
acre fire, not too long ago, was considered big, 100,000 acre fire is
now becoming commonplace.

So with that, I would like to also ask the chair and the ranking
member coming from California in the future, we can try to glean
through the wonderful experts, like the ones we have here today.
Maybe we can get somebody from California up here because our
disproportionality of being affected by fires as of late is just tre-
mendous.

Again, I don’t know if that is a complaint or what have you, I
think it is an observation with five members from the California
delegation on this subcommittee. Hopefully in the future, we can
be a little more

Mr. SHIMKUS. Would the gentleman yield?

Mr. CARDENAS. Yes, absolutely.

Mr. SHIMKUS. You do know the process by which the people are
asked are both from the majority and the minority side.

Mr. CARDENAS. And that is why I mentioned to both of you, the
chair and the ranking member.

Mr. SHIMKUS. Just wanted to make sure it was clarified.

Mr. CARDENAS. But since you brought it up, maybe it is four to
one, because we get one person and you get four.

Mr. SHIMKUS. Will the gentleman yield?

Mr. CARDENAS. I will yield.

Mr. SHIMKUS. These negotiations are always done between the
parties, and I see no objection.

Mr. CARDENAS. OK, thank you.

So again, that is why I say it is not so much a complaint, it is
just an observation. And hopefully, we can get fortunate enough to
have some folks who are dialed in directly within the California
scene, especially since it is one of the most dire in the country now
when it comes to our fires.

Mr. O’'Mara, what will the effect beyond California fire seasons,
or as I just called it, fire years, actually if we continue to roll back
clean air standards?

Mr. O'MARA. You mean, the challenges that as the fires get
worse, the displacing a lot of the air quality benefits that we have
accumulated through cleaner power plants, cleaner cars, energy ef-
ficiency, all the work that you are doing at State level.

I actually worked for the mayor of San Jose for 3 years and a
lot of the work they have been doing—you could undo a lot of that
progress unless we deal with the underlying issue: the public
health consequences of uncontrolled fires.

Mr. CARDENAS. Again, Mother Nature can—if we don’t help, can
wipe things out, set us back decades, actually.

What holistic steps can Cong‘ress, and State, and local govern-
ments take to do our part in reducing the devastating blazes across
California and the U.S.?

Mr. O’'MARA. I think we talked a lot about funding today, making
sure that we have the resources for the proactive work, through the
proactive restoration work. I think there are things we can do to
help individuals, make sure there is mitigation money and things
like that. But also, making sure we are doing prescribed burns,
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making sure we are doing good management. And frankly, you
have some of the best people in the country in California. The chal-
lenge is they don’t have the resources they need to do the scale of
restoration they need, given the scale of the impacts, and we have
to help solve that problem.

Mr. CARDENAS. Thank you, Mr. Chairman.

Mr. SHIMKUS. The gentleman’s time has expired.

The chair recognizes the gentleman from the South Carolina, Mr.
Duncan, for 5 minutes.

Mr. DUNCAN. Thank you, Mr. Chairman. Just like hurricanes
aren’t limited to Florida or the Gulf of Mexico, wildfires are not
limited to the west. In 2009, Horry County fire down in Myrtle
Beach, same place being affected by Hurricane Florence, experi-
enced 24 miles, 20,000 acres burned, 70 homes destroyed, 2,500
people evacuated. In my district, we have Sumter National Forest,
which is 370,442 acres. So national forests and forest fires are not
limited to the west.

My wife owns property in Montana. We have been out there
since I graduated college in 1989. We have seen what the spotted
owl controversy did to the timber industry in the west. I believe
that was the beginning of the change of mitigation practices and
how forests were managed all throughout the west, not just in
Montana. Families that were supported by timber dollars lost their
jobs. Ms. Germann from Montana can probably attest a number of
saw mills are lost, a number of timber families have been dis-
placed, and the lack of timber activity that you saw in the late
1980s and 1990s; it went away, it went away. And at that point,
we started managing our forests differently.

So I traveled to Montana, I was out there this summer in Au-
gust. I saw all the smoke. I experienced the smell. I saw that all
the tourists that came into the Kalispell and Glacier National Air-
port to go to Glacier National Park, probably didn’t see the beau-
tiful scenery of that national park due to the fires, and that was
before the Lake McDonald fire. While we were there, had a light-
ning storm, four lightning strikes, caused four fires, one of them
was a Lake McDonald fire. Burned all the way down the lake right
there in Glacier National Park. Three of the other lightning strikes
from the same storm didn’t burn near as much, because they actu-
ally hit on property that had been managed properly, and the fires
were able to be contained a lot quicker than that in the national
park, because we don’t do any sort of mitigation efforts in national
parks. I am not advocating for that, but I think we ought to at
}east think outside the box when we are talking about managing
ires.

Last summer, not this past August, but a year ago, I was also
in Montana, and the Gibraltar Ridge fire, which you are probably
aware of up in Eureka, Montana, that was burning very close to
our property. So I took it as an opportunity upon myself, and I
challenge every Member of Congress and on this committee, to go
to a fire camp and visit with the people that are fighting the fires
in the fire camp like I did in Eureka, Montana, and then get in the
truck with the forest manager, and go out to the fire line and see
how these fires are fought. Because I went to the Gibraltar Ridge
fire, and I spent 3 hours on the fire line to see the techniques that
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were being used, mainly mitigation efforts to keep that fire from
moving toward where people live, and that personal property to
keep it from being destroyed. Other than that, it was just trying
to contain the fire, keep more forest acreage from being burned.
But they weren’t trying to put the fire out at all.

In fact, in the wilderness study area, there is minimally invasive
suppression techniques, missed techniques. So they weren’t doing
anything up there, but maybe trying to contain it a little bit. Very
difficult to get to, I get that.

Having said all of that, we need to back up as a nation and start
talking about how we manage our forests. That means more timber
activity. This is the American taxpayers’ resources and it is grow-
ing, it is going to regrow. We have practiced timber sales forever.
And one of the ways that we can mitigate the pine beetle is cut
the timber. She said we don’t have a funding stream to do some
of these clearing techniques. Guess what? It is called timber sales.
They pay for themselves, actually provide revenue back to the gov-
ernment to provide revenue for these expenses.

So let’s manage our forests, let’s sell some of the timber, and
then let’s look at shading along rodads and near where residential
areas are, let’s look at fire breaks. Let’s look at prescribed burning.

I mentioned the Horry County fire earlier. The reason that fire
was so bad and got out of control, and even the firefighters had to
employ shelters to let the fire go over and to keep from losing their
lives is because the northerners that moved down to South Caro-
lina and occupied in Myrtle Beach, did not like the smoke from pre-
scribed burning. And so prescribed burning didn’t happen. And be-
cause the prescribed burning did not happen, there was a lot of fuel
there. Once that fire started, it burned out of control, because there
was so much fuel for it. If we don’t manage these fires out west
and even in South Carolina with prescribed burning and good man-
agement techniques, we are going to see, continue to see, out-of-
control wildfires that are very difficult to contain and we are going
to pray for a snowfall to put these doggone things out, because that
is what they pray for out west is that snow to get there. They see
a thunderstorm come in August, that is kind of a double-edged
sword. It is providing some moisture to help contain some of that
fire, but it is also providing additional lightning strikes.

I was talking to Brian Donner at the Kootenai National Forest
Service, a forest ranger there. You may know Brian. He said while
they were fighting one fire, a lightning storm came in, they saw
lightning hit over on a hill. They saw the tree it hit. They knew
right where to go, but before they could get there, because of the
amount of fuel that was there, there was 5 or 10 acres already
burning and that was very difficult to start containing at that point
on the top of that mountain. Had they done prescribed burning and
that fuel had gone away, that fire would have been contained a lot
quicker.

The last thing I will say, Mr. Chairman, because——

Mr. SHIMKUS. Your time has expired.

Mr. DUNCAN [continuing]. She said in her statement—thank
you—over the past century—and this was a good statement by the
way, by Ms. Germann—over the past century a cultural fire exclu-
sion unfortunately removed the natural role of fire from the public
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consciousness, when combined with a reduced level of forest man-
agement in many areas of the country, fire exclusion led to the
buildup of forest fuels to unprecedented levels. Despite our at-
tempts to manage away wildfire, many of our forests are more fire
prone than ever. And that is the truth.

And with that, I yield back.

Mr. SHIMKUS. The gentleman yields back his time. The chair now
recognizes the gentleman from California, Mr. Peters for 5 minutes.

Mr. PETERS. Thank you, Mr. Chairman. My constituents in San
Diego are acutely aware of these issues. I do think it was progress
to do the fire fix. I worked really hard on that to make sure that
we weren’t spending prevention money fighting fires because it just
makes it harder to do. You are never going to catch up.

Mr. O’'Mara, I have two questions for you, though. Specifically on
the Clean Air Act in your testimony, you noted the strange thing
where, in terms of calculating your compliance, whether you are in
attainment of the National Ambient Air Quality Standards, you are
penalized for prescribed burns, but not necessarily for natural
burns that happened as a result of not taking care of things. You
suggest that EPA can take care of this themselves. Is that not
something Congress has to do? Tell me why EPA can change that?

Mr. O'MARA. Yes, if you go back to the record—the Clean Air Act
amendment to 1990, this anthropogenic versus natural kind of dis-
tinction isn’t as clear-cut as you might think. It has been an ad-
ministrative practice, and the challenges that seems to build your
prescribed burn and your State implementation plan and basically
account for it, a wildfire you have to—it is excluded. You had to
get an exemption, because it is kind of considered natural. The
challenges—I was in Delaware at the time we were trying to pre-
scribe burns, Delaware has so many challenges being downwind,
pollution from coal plants out in the Midwest, there is nowhere to
put it in a ship. You have to find a different place in some of those
sources to offset. And so it becomes a big burden, so you end up
not doing the very thing that would help protect you long-term be-
cause of the potential penalty.

Mr. PETERS. So you think that that can be addressed at an ad-
ministrative level?

Mr. O’'MARA. I believe so.

Mr. PETERS. One other question for you, I like what you did,
which was sort of threw out your notes, so I will throw out my
notes a little bit and ask you if you were in charge of allocating
money for fire, where would you put it first? What would be, you
think the highest priority for new fire money?

Mr. O'MARA. There are great collaborative plans that have been
on the books for years that don’t have the resources to get on the
ground. I think I would prioritize on the interface projects that
have the potential of loss of human life. But I would pour money
into mitigation, I would pour money into prescribed burns. I would
pour money into the collaborative plans that already have buy-in
among communities, because they are going to move faster through
the process. But we need to move from a couple acres a year to tens
of millions of acres a year. We don’t have the capacity at this point.
The Forest Service has been, through sequester, their resources
were taken down so far in addition to not having the money be-



81

cause of the fire borrowing issue. We have got to rebuild fire capac-
ity in this country at both the Federal and State level.

Mr. PETERS. The collaborative plans you are talking about are re-
gional collaborative plans?

Mr. O’'MARA. The regional level, yes.

Mr. PETERS. And what sort of management reforms would you
like to see enacted, management reforms? I have to confess, I hear
a lot of discussion back and forth. It sounds like disagreement, but
neve;‘ quite understand, kind of, what is it that we are fighting
over?

Mr. O'MARA. Look, I think there are places where you could have
more efficient processes. There are things where maybe not having
to go through the same level of review for individual parts of
project if you actually do the analysis at the landscape level. We
layered on so many parts of the process.

Mr. PETERS. How do I write that down? How do I write that
down from here? What does that mean?

Mr. O'MARA. There are ways to do it. I mean, there is some lan-
guage that Senator Cantwell was working on around Ponderosa
pine, basically trying to say, Look, if it fits this kind of landscape
project, we will have kind of one analysis, one environmental im-
pact review as opposed to having them do every individual discrete
component.

So there are some things we can do at the landscape level. Some
of that could be done administratively. And if the Forest Service
has predictable resources to be able to do that kind of planning, but
a lot of these forest plans are 20, 30, and 40 years old. It means
we are updating project plans, we are not looking at the landscape
level. We would love to work with you on that, because I think that
could be bipartisan. I don’t think that would be a controversial
issue.

Mr. PETERS. Obviously, I am particularly interested in the urban
forest interface. And I am concerned about the fact that it is not
even October and we have already had fire season, we are not even
into October. So we are getting ready for what we hear from our
local firefighters is as bad a condition or worse than 2003 and
2007, which were the fires that cost San Diego County a lot of
property, and money, and damage. So we are very interested in
taking you up on that and look forward to talking to you.

Mr. Chairman, I yield back.

Mr. WALDEN [presiding]. The gentleman yields back. The chair
recognizes the gentleman from Ohio, Mr. Johnson. Thanks for join-
ing us. You are recognized for 5 minutes.

Mr. JOHNSON. Thank you, Mr. Chairman and thanks for holding
this hearing today.

While many of our witnesses are from western States, these
issues are certainly relevant to where I live there in Ohio. I have
a significant portion of the Wayne National Forest within my dis-
trict which will, from time to time, carry out prescribed burns. The
Wayne is a patchwork of public and private lands. So these burns
are meant to protect human property and reduce potential dam-
ages from wildfire, but they can also encourage the growth of plant
life, and help ensure oaks, for example, remain prevalent within
the forest.
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So while we have heard about the benefits of these practices, pre-
scribed burns today, whether that is air quality, safety, et cetera,
I would like to discuss the planning that is undertaken before a
burn happens. It is crucial that many factors are considered before
conducting a burn, such as temperature, humidity, atmosphere sta-
bility, wind direction and speed, as well as smoke dispersion.

So a question for either Ms. Germann or Mr. Boggus, or both,
along with other resource constraints and other issues, I am sure
these factors that I just listed inhibit the ability to accomplish all
that is needed to be accomplished over the course of a month or
a year. So how do you balance the factors in planning with the
need to efficiently manage healthy forests?

Mr. BoGGus. You mentioned it already that is planning, you
have got to look out. We have a meteorologist on staff because of
the very conditions you are talking about. And we have an urbaniz-
ing State. I know Montana has 1 million folks, we have 28 million;
in Ohio, the same way, a very populated State. You have to take
those into consideration. We have 94 percent privately owned. So
we don’t have the luxury of—if a fire starts, we have got to get on
it, and we suppress them all because there are human lives and
property, and improved property at stake. And so you have got to
plan that. And because of that, you have got to have folks that are
dedicated to, we call them predictive services. So they are telling
us days and weeks ahead what the weather is going to look like,
when is it going to be right,

And so you have these plans written way ahead of time. And you
know this is the time, this is the window that this particular piece
of land will burn. So then you have Good Neighbor Authority on
Federal lands that you work with those, with our partners there.
And so, we have got those agreements done well in advance. So you
are not like, Oh, my gosh, it is a good day to burn, and you go out
and burn. So the planning is crucial.

Mr. JOHNSON. Sure. Ms. Germann, do you have anything to add?

Ms. GERMANN. Certainly. I think one of the challenges we were
talking about before this hearing is the social license that you have
with this. And something that we constantly face, our Federal part-
ners, we as State agencies face when we are planning prescribed
burning, the communication piece, so educating the public, getting
them to understand the benefits of that.

In the State of Montana, we burn, on average, about 30,000 or
40,000 acres of forested land per year, prescribed burning. We need
to do about 10 times that, from an ecological perspective, to really
have an impact on fuels reduction. And one of the things that we
find the most challenging is getting the public buy in. So I think
in addition to all the planning is the communication piece of that
that we need to constantly be doing better.

Mr. JOHNSON. Gotcha. Well, along those same lines, how do you
choose what section of forest to address next, particularly if you
can’t treat every section that needs to be treated? You said you are
doing 10, or you are doing 45,000, you need to do 10 times that
many. How do you decide which 45,000 acre lot to do.

Ms. GERMANN. So there is a number of different filters. And I
want to clarify that in the State of Montana, we don’t just put pre-
scribed burning on the ground, we have to do active mechanical
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fields reduction before we do that, because our fields are at such

unprecedented levels. We use a number of different things state-

wide, and I will talk about our forest action plan that we are going

to be undertaking. What we did do in the State of Montana is our

governor did identify 5 million acres of priority treatment, and that

Evzﬁs on Forest Service land, under the authority of the 2014 farm
ill.

So we match that along with high severity areas, identified by
community wildfire protection plans. We use collaborative groups
to really help identify where we need to be focusing our treatment.
A lot of that is driven by forest pests, insects and disease occur-
rence, fuel loading, wildfire hazard. We have a lot of that data, and
that is where we typically plan our priority treatments.

Mr. JOHNSON. Thank you, Mr. Chairman. I yield back.

Mr. WALDEN. The gentleman yields back. The chair recognizes
the gentleman from California, Mr. McNerney, for 5 minutes.

Mr. McNERNEY. Well, I thank the chairman and ranking mem-
ber. It feels kind of strange, this morning we were talking about
hurricanes, and now we are talking about wildfires. But both of
those have some connection to climate impact, so this has to be a
holistic discussion.

Now, it seems to me the difficulty is managing forests to prevent
and minimize damage, but also protecting health and safety. On
the other hand, is it necessary, or will it be necessary at all to pre-
vent—to manage development, so that we don’t put people and
property at risk at these high risk areas. So my question was sort
of a general one for whoever wants to answer: How should we be
thinking more holistically about forest fires and management?

Mr. BAERTSCHIGER. I would like to respond to that. In your
State, which I have been down many times fighting fire, has that
Mediterranean climate, and your fuels cure much earlier in the
season, and they stayed cured much longer, and then you have the
Santa Ana wind event in the southern California. So dispensable
space around houses and evacuation routes need to be a lot more
thought through because fire in your State burns very quickly. As
a firefighter, we say in Oregon, sometimes you can’t run fast
enough. In California, you can’t drive fast enough. So I think that
is something you need to take into consideration as you build your
communities and expand them into what we call the urban inter-
face, that those conditions are really taken into consideration, de-
fensible space and evacuation routes.

Mr. McCNERNEY. Well, I would like to direct this toward Ms.
Germann. How are you working with communities to manage
building in these high risk areas?

Ms. GERMANN. In Montana and some research just came out
from one of our groups out of Bozeman that showed that a tremen-
dous amount of money is being spent in urban interface in sup-
pressing fires. And I will say, in Montana, we are in the infancy
of talking about this from a land use planning perspective. But
what we do is DNRC, we are really trying to interface with the
local government to help them organize around the tenets of the co-
hesive strategy. Talk to them about fire-adapted communities, the
stuff that we are experts at, at forest management, really helping
local governments do that treatment in and around homes; and
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educate people on the risk of living in the wild land, but urban
interface. But from a planning perspective, it is really pretty much
in its infancy in the State of Montana.

Mr. McCNERNEY. So do you feel the local communities are respon-
sive to your advice and input?

Ms. GERMANN. Certainly, absolutely. We pride ourselves in really
excellent relationships with local governments. We have a local
government forest adviser who is engaging with county commis-
sioners and volunteer Fire Departments on engaging with the For-
est Service, which is the predominant landowner, forest landowner
around the communities about suppression efforts, about forest
fuels reduction, and certainly, we help deliver a lot of that edu-
cation to private landowners within our communities.

Mr. MCNERNEY. Mr. O’Mara, is there a lack of funding that we
can address at the Federal level to improve how we as a nation
handle wildfire management?

Mr. O’'MARA. Yes. I think it is amazing what the Congress did
in the last session, fixing the fire borrowing practice; it is still an
underinvestment. I can say all Americans are Libertarians until
they need help. We have to figure out a way to monetize some of
these costs. They are putting people in harm’s way, they are put-
ting firefighters in harm’s way. It is the same thing in flood insur-
ance, it is the same thing. We are basically paying people to be in
more risky areas. I think we are billions of dollars short in terms
of the amount of money that is used toward active restoration an-
nually, that is the kind of level of funding that we are going to
need, because Chairman McKinley and I have gone back and forth
on many issues. He is exactly right. I want to say when he is not
here. Because we are not talking the east coast forest enough. The
east coast forests and the Great Lakes forests have equal threats,
they are just a couple of years behind in terms of the temperature
patterns.

Mr. McNERNEY. Well, I think one of the big controversies or
areas of disagreement is whether we should use suppression or
management. From the science that I have seen, the fires can be
managed better, and it gives the forest a better chance to recu-
perate and create natural fire breaks and natural water sheds and
so on. So I wouldn’t rush to one or the other. But I would lean to-
ward management, in my opinion. Thank you, I yield back.

Mr. WALDEN. The gentleman yields back, I want to thank our
panelists for being here, we will send Mr. McKinley a video of your
comments where you agree with him. I don’t know how that is
going to play out. But we do appreciate it. Our work is better in-
formed by your participation, I know some of you, including the
S}fnator, have traveled great distances, and we thank you for doing
that.

Seeing there are no further members to ask questions for the
first panel, I would like to thank all of our witnesses for being here
today. Before we conclude I would like to ask unanimous consent
to submit the following documents for the record: Two academic re-
ports entitled Prescribed Fire in North American Forest and Wood-
lands, and Prescribed Fire Policy, Barriers, and Opportunities; and
document from the National Academy of Sciences, called, The Im-
pact of Anthropogenic Climate Change on Wildfire Across the
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Western U.S. Forests; an article from GeoHealth, Future Fire Im-
pacts on Smoke Concentrations, Visibility and Health in the Con-
tiguous United States; Washington Post editorial board, We Won’t
Stop California’s Wildfires if We Don’t Talk About Climate Change;
New York Times article, Trump Inaccurately Claims California is
Wasting Waters as Fires Burn; the Scientific American article
Fuels by Climate Change Wildfires Erode Air Quality Gains; and
a document from the National Wildlife Federation, Mega Fires.
And in pursuant to committee rules, I remind members they
have 10 business days to submit additional questions for the
record. I ask that our witnesses respond to those questions within
10 business days upon receipt of those questions. And so again,
thank you all for participating in this very important hearing, and
without objection, this subcommittee is adjourned.
[The information appears at the conclusion of the hearing.]
[Whereupon, at 3:15 p.m., the subcommittee was adjourned.]
[Material submitted for inclusion in the record follows:]
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Prescribed fire in North American forests
and woodlands: history, current practice,

and challenges

Kevin C Ryan", Eric E Knapp?, and ] Morgan Varner®

Whether ignited by lightning or by Native Americans; fire once shaped many North American ecosystems.
Euro-American settlernent and 20th-century fire suppression practices drastically altered historic fire regimes,
leading to excessive fuel accumulation and uncharacteristically severe wildfires in some areas and diminished
flammability resulting from shifts to more fire-sensitive forest species in others. Prescribed fire is a valuable tool
for fuel management and ecosystem restoration, but the practice is fraught with controversy and uncertainty.
Here, we summarize fire use in the forests and woodlands of North Awnerica and the current state of the practice,
and explore challenges associated with the use of prescribed fire, Although new scientific knowledge has reduced
barriers to prescribed burning, societal aversion to risk often trumps known, long-term ecological benefits.
Broader implementation of prescribed burning and strategic management of wildfires in fire-dependent ecosys-
tems will require improved integration of science, policy, and management, and greater societal acceptance
through education and public involvement in land-managenient issues.

Front Ecol Environ 2013; 11 {Online Issue 1): c15-¢24, doi:10.1890/120329

ildland fire has impacted most landscapes of the

Americas, leaving evidence of its passing in the
biota, soils, fossils, and cultural artifacts (Swetnam and
Betancourt 1990; Delcourt and Delcourt 1997; Platt 1999;
Ryan ¢t al. 2012). Many terrestrial ecosystems reflect this
long evolutionary history with fire and require periodic
fire to maintain species composition and stand structure
and function {Abrams 1992; Agee 1993; Pausas and
Keeley 2009).

{USDA Forest Sewice Rocky Mountain Research Station,
Missoula, MT (retived) “(keryan@fs fed.us); USDA Forest
Service, Pacific Southwest Research Station, Redding, CA;
*Mississippi State University, Department of Forestry, Forest and
Wildlife Research Center, Mississippi State, MS

The presence of fuels and a source of ignition are neces-
sary for wildland fires to occur. Variations in fire spread
and intensity across landscapes are dependent on the
physical and chemical characteristics of these fuels, with
fuel moisture and fuelbed continuity being two of the
most important factors. An abundance of fine (high sur-
face area-to-volume ratio), dry fuels that are continuous
or interconnected is required for fire to spread. Cold- ot
moisture-limited ecosystems are often fuel-limited
because combustible biomass accumulates stowly and the
continuity of the fuelbed takes longer to redevelop fol-
fowing a fire. Wet forests develop fuelbed continuity
more quickly but may also be effectively fuel-limited
because the fine fucls are rarely dry enough to bum.
Intermediate to these extremes are a range of ecosystems
that produce abundant fine fuel and are seasonally dry
and susceptible to ignition from lightning or humans.
Rates of fuel accumulation and prevalence of ignition
sources varies by region and ecosystem across North
America {Knapp et al. 2009). Within regions, fire poten-
tial also varies year to year, under the influence of global
circulation patterns such as the El Nifio-Southern
Oscillation (ENSQ; Swetnam and Betancourt 1990;
Ryan et al. 2012). The southeastern US coastal plains and
southwestern mountain ranges experience frequent light-
ning storrms; when lightning strikes dry fuels, for example,
in the days prior to summer monsoon rains {Figure 1;
Flagstaff, Arizona and Qcala, Florida), numerous fires
result {(Swetnam and Betancourt 1990; Stambaugh et al.
2011). Major conflagrations commonly oceur during La
Nifia episodes, when monsconal. rains are delayed or
weak. These areas recover fuel continuity quickly and are
characterized by high fire frequency. In contrast, soaking
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Figure 1. Climographs consisting of manthly average temperature (blue line) and precipitation (grey bar), and the approximate tme
af year of the peak historical and prescribed fire seasons from seven representative areas in North America with active prescribed fire
programs. Cxclic patterns associated with general civculation patterns (eg ENSO) may expand the fire season in a given year and

oceasional large fires occur under extreme meteorological events.

summer rains hamper lightning ignitions in the decidu-
ous hardwood forests of northeastern North America
{Figure 1; Athens, Ohio). In this region, fuels are com-
bustible ‘mainly during avtumn-spring dormancy, the
period when sunlight can dry the newly-fallen leaf firter.
Lightning is rare during this time and fires are therefore
primarily human-caused (Schroeder and Buck 1970;
Guyette and Spetich 2003). Lightning fires are largely
restricted to ridges and sandy plains that favor the devel-
opment of more open pine—oak {Pinus and Quercus spp,
respectively} forests, and where more rapid drying of sur-
face fuels is possible {(Motzkin et al. 1999; Keeley et al.
2009). Much of western North America is typified by an
extended summer dry season {eg Figure 1; Yosemite
National Park, California). “Dry” thunderstorms - those
that lack wetting rains — are a major source of summer
fires in the western mountains, particularly during
droughts. Lightning is also the dominant source of large,
tandscape-scale fires in the boreal forests of Alaska and
northern Canada {Krezek-Hanes et al. 2011}, In many
areas of North America, relatively recent settlement of

rural woodlands is shifting the proportion of human ver-
sus lightning ignitions (Petess et al. 2013).

@ Humans and fire priar to Euro-American
settiement

Humans migrated to the Western Hemisphere at least
14 000 years befare present {Goebel et al. 2008) and used
fire for heat, light, food preparation, and hunting (cf
Nowacki et al. 2012; Ryan et al. 2012), but the degree to
which human-caused fires were agents. of land-cover
change is unknown because of the spatial and remporal
limitations of paleological data. Questions therefore
remain about the extent to which pre-Columbian fires
were of natural or human origin {Boyd 1999; Vale 2002).
In areas of high lightning density, such as in the moun-
tains of the US Southeast and Southwest, fire frequency
was most likely limited by the recovery rate of fine fuels.
In Pacific Coast forests and in the tempesate deciduous
forest biome of eastern North America, the rarity of dry-
season lightning suggests that humans were a major igni-
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tion source (McClain and Elzinga 1994; Brown and
Hebda 2002; Kay 2007; Abrams and Nowacki 2008);
while lightning fires occur in these systems, it is difficult
to explain the frequency of historic burning without
human ignitions {Keeley 2002; Guyette and Spetich
2003; Spetich et al. 2011},

Native Americans used fire for diverse purposes, ranging
from cultivation of plants for food, medicine, and basketry
to the extensive modification of fandscapes for game man-
agement or travel (Pyne 1982; Anderson 2005; Abrams
and Nowacki 2008). Although landscape-scale fire use
ended with nomadic hunting practices, the smaller scale
use of fire to promote various plant materials remains an
integral component of traditional ecological knowledge in
American Indian cultures (Anderson 2005},

An estimated 21 million indigenous people inhabited
North America at the time of initial European settlement
(Denevan 1992). Eurasian diseases transmitted by these
eatly settlers decimated native populations. Many regions
show a marked reduction in fire frequency at the same
time as this population decline (Spetich et al. 201%;
Power et al. 2012). This period alse coincides with the
cold, wet Little Tee Age climate anomaly {Power et al.
2012), which mayalse have played a role in reducing the
number of fires. For these reasons, by the time substantial
European immigration began in the 17th century, settlers
encountered landscapes that were adjusting to less fre-
quent hurning.

B Hurnans and fire after Euro-American settiement

European settlers caused major changes in fire regimes
throughout North American forests. Logging was associ-
ated with land clearing for agriculture, as well as providing
fuel for heating, powering steam engines, and industrial
production. Unregulated forest harvesting during the 19th
and early 20th centuries generated logging slash (residual
coarse and fine woody debris) that contributed to cata-
strophic wildfires (Haines and Sande 1969; Pyne et al.
1996). In the US, the societal and legal responses to these
fires made wildland fire suppression a dominant activity in
federal, state, and private forest management {eg USFS 10
AM Palicy of 1935). Fire factored into the creation of sev-
eral federal land-management agencies (eg US Forest
Service [1905), US National Park Service [1916}, and the
US Bureau of Land Management {1946]) and simitar for-
est conservation. agencies at the state tevel {(Pyne 1982).
Without exception, agency policies coupled with propa-
ganda on the benefits of fire prevention {eg Smokey Bear)
were designed to control the impacts of fire through active
fire prevention and suppression {Pyne 1982).

Early organized efforts at fire control by fledgling govern-
ment agencies were hampered by the lack of roads and fire
suppression infrastructure. Airplanes and equipment freed
up by the end of World War I1, as well as intensified road
building for logging to support post-war housing demand,
helped to bring effective fire suppression to all but the most

remote areas, such as the northern boreal forests,

The combination of fire suppression and the decrease
in burning by Native Americans dramatically altered the
fire regime across much of North America. The eastern
US. experienced a steep decline in fire occurrence
{Nowacki and Abrams 2008). In the western US, the
total area burned declined sharply for some decades,
reaching its minimum during the 1970s (Agee 1993;
Leenhouts 1998). Since then, the trend has been roward
increasing wildfire activity (Westerling et al. 2006; Littell
et al. 2009), despite extensive suppression efforts. In
Canada; yearly burned area increased from 1959 to the
1990s, then declined somewhat, except in the western
provinces {Krezek-Hanes et al. 2011). Regardless of
regional . differences, the land area being burned today
across much of North America is far less than what was
burned historically. Leenhouts {1998} estimated that in
the conterminous US, burning in the late 20th century
was 7~12 times less prevalent than in pre-industrial
times. In California, Stephens et al. (2007} estimated that
18 times less area was burned annually between 1950 and
1999 than had burned prior to that time. A compilation
of studies of Canadian boreal forests indicated an average
modern burn rate approximately five times less than the
historical burn rate (Bergeron et-al. 2004). Similar statis-
tics for Mexico and Central America are not as well
developed; here, fires continue to burn across large areas
in some years, and ecosystems vary between experiencing
less than and more than historic levels of fire (Rodriguez-
Trejo and Fulé 2003; Martinez Dominguez and
Rodriguez-Trejo 2008).

1 Ecological consequences of fire exclusion

Excluding fire from previously fire-frequent ecosystems
results in major changes in ecosystem structute; composi-
tion, and function across a variety of scales (Covington
and Moore 1994; Keane et al. 2002; Varner et al. 2005).
The consequences of suppression-altered fire regimes
include a reduction in or loss of ecosystem services, and
vastly altered fuels and potential future fire hehavior.
Without the disturhance of periodic fire, tree density
increases (Figure 2) and tandscape structure homogenizes
(Taylor 2004; Hutchinson et al. 2008; Nowacki and
Abrams 2008). The influx of fire-sensitive species alters
community composition, stand structure, and ecosystem
processes (Keane et al. 2002; Rodewald and Abrams
2002; McShea et al. 2007; Alexander and Arthur 2010;
Maynard and Brewer 2012). Canopy infilling by shade-
rolerant, fire-sensitive trees and accumulared litrer. in
unbumed forest floors can lead to reduced cover and
diversity (Hiers et al. 2007; Engber et al. 2011). Plant
species that benefit from disturbance and exposed bare
soil typically decline (Harvey et al. 1980; Gilliam' and
Plart 1999; Knapp et al. 2007). The effects of fire exclu-
sion also affect animal communities, Loss of herbaceous
species in long-unburned forests has been associated with
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effects of fire excl

usion and (b} adjacent stand after madriple prescribed burns. In the absence of five, fovests throughour the

sotthwestern US have become dense with young trees that not only make prescribed fire more difficuls t implement but also

contribute to uncharacteristically intense wildfires.

reduced butterfly diversity compared to more recently
burned forests (Huntzinger 2003). In southeastern pine
savannas and woodlands, avian, herpetofauna, and mam:
malian diversity have declined substantially. Therarity of
many endangered wildlife species, including the red-
cockaded woodpecker {Picoides borealis) and gopher tor-
woise {Gopherus polyphemus), is thought to be largely due
to the alteration of habitat caused by the lack of fire
{Means 2006).

In drier portions of westem North Ametica, greater sur-
face fuel continuity in combination with the influx of
conifer seedlings and saplings contributes o higher fire
intensity and severity, and an increased probiability of crown
fires {Agee and Skinner 2005). In contrast, fire exclusion in
fire-prone landscapes of eastern North America (particu-
tarly oak, southem pine, and oak—pine ecosystems), is asso-
ciated with the invasion of fire-sensitive species with less
flammable litter, more shaded and moister microélimatic
conditions, and reduced fire activity. The result is-a positive
feedback cycle, termed “mesophication” by Nowacki and
Abrams {2008), with lower potential for burning reinforc-
ing the advantage for the invading shade-tolerant, fire-sen-
sitive species.

& Restoring fire as a landscape process

In North America, recognition of the ecological benefits
of prescrihed burning was slow in coming and varied geo-
graphically. Fuel accumulation and loss of upland game
habitat occurred especially quickly in productive south-
ern pine forests and woodlands and ecologists in the
southeastern US promoted the use of fire in land manage-
ment from early on {eg Stoddard 1931; Chapman 1932).
In spite of their convincing arguments, fire in the south-
castern US (and elsewhere) was still frequently viewed as
incompatible with timber production due to the potential
for injury to mature trees and the inevitable loss of tree

seedlings. Since then, research in numerous ecosystems
has helped shape greater public recognition of fire’s inte-
gral role in maintaining “fire-dependent” plant commu-
nities. However, contemporary fires fueled by hiomass
that accumulated in the absence of fire now pose a greater
risk of damage to private property, public infrastructure,
and ecosystems. Numerous studies have documented the
capacity for prescribed burning to mitigate extreme wild-
fire hehavior and uncharacteristically severe fire effects
(Agee and Skinner 2005; Finney et al. 2003; Prichard et
al. 2010; Cochrane et al. 2012), further reinforcing the
importance of fire management (Ryan and Opperman
2013). Nevertheless, the tension between risks and
recognized benefits remains.

The extent to which fire has been incorporated into
management protocols varies across regions. In the US,
approximately one million ha are burned annually as a
result of prescribed fire (NIFC 2013a). Between 1998 and
2008, US federal agencies also actively managed an aver-
age of 327 lightning-caused wildfires for the purpose of
restoration, and these bumed an additional 75000 ha
annaally (NIFC 2013b). US federal fire managers still
have latitude to allow some lightning fires to burn to pro-
vide resource henefits, but since 2 2009 policy change,
hectares treated in this way are no longer counted sepa-
rately from total wildfire hectares. In Canada, @ small per-
centage of wildfires in remote areas are allowed to burn or
are not aggressively suppressed; these account for the
majority of acres burned { Taylor 1998). Parks Canada and
some Fitst Nations conduct prescribed bums on a limited
basis (Weber and Taylor 1992), hut landscape-scale pre-
scribed burning for ecosystem restoration s still refarively
uncommon (Taylor 1998}, While staristics for Mexico
and Central America indicate a preponderance of
human-caused fires, most are either escaped agricultural
and pastoral bumns or intentional bums that lack clear
ecological objectives {Rodriguez-Trejo and Fulé 2003;
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Rodriguez-Trejo 2008). Despite successes in
the development of robust prescribed burn-
ing programs, especially in the southeastern
US (Stephens 2005), almost nowhere has
the use of fire kept pace with or even
approached historic levels (Leenhouts 1998;
Stephens et al. 2007). The reasons for this
“fire deficit” are numerous and can be attrib-
uted to lingering questions about the com-
parability of prescribed or managed burning
to pre-industrial fire, as well as legal, politi-
cal, and operational challenges that accom-
pany burning in the modern era.

# is prescribed fire an ecological
surrogate for historical fire?

Where restoration or maintenance of eco-
logical processes is the goal, questions persist
about how well cutrent prescribed fires emu-
late the ecological effects of pre-suppression
era fires. One major area of concern is the
extent to which current fuel loading exceeds
pre-industrial levels. Many fire effects are
closely tied to the amount of fuel consumed
(Ryan 2002; Knapp et al, 2007, 2009), and
initial restoration burns after long fire-free
periods can therefore lead to undesirable
effects (Ryan and Frandsen 1991), such as
killing or stressing large remnant trees,

Figure 3. Reintiodiced fires in this longleaf pine (Pinus palistris) foress in
northern Florida igriited acewmdated fuels on the forest fioor {a, b) that mound
adjacent to the wee bole (rrow in [c]). Buming of accumulated fuels can stress
and kill large trees in these ecosystems and many other fire-exchuded North
American forests.

including those of normally very fire-resis-
tant species (Figure 3; Ryan and Reinharde 1988; Varner
et al. 2005; Hood 2010; Harrington 2012).

Variability in fuel distribution generated by periodic
fire caused historical fires to burn in a patchy mosaic (eg
how and Kotok 1924}, This created numerous unburned
refugia where fire-sensitive plant species or small non-
mobile animals survived to recolonize burned aress.
Increased forest density and accumulation of litter, duff,
and wood debris has produced a mare continuous, uni-
formly flammable fuelbed (Knapp and Keeley 2006). Asa
result, in fong-unbumed areas, prescribed fire or wildfire
often leave few such refugta, Subsequent fires at shorter
intervals can re-establish patchiness (Figure 4}, However,
prescribed fires are also often ignited in linear strips or at
multiple points along regular grids (Figure 5a). Uniform
ignition, driven by the operational need to maintain con-
wrol, produces more uniform bumns with fewer residual
unburned patches. In contrast, wildfires typically ignite
landscapes in large fingered fronts or via lofted embers
(spotting), both of which lead to substantial heterogene-
ity in bum patterns. Our understanding of how refugia
and heterogeneity affect organisms at different spatial
scales remains incomplete (Knight and Holt 2003;
Collins et al. 2009).

Many prescribed burns are conducted in different sea-
sons and under higher moisture conditions than histori-

cal fires (Figure 1; Knapp et al. 2009}, A common criti»
cistn s that such “cool season” burmns fail to achieve fuel
consumption and restoration goals. In the western US,
the lack of fire crew availability frequently pushes pre-
scribed burning to the cool spring or fall margins of the
fire:season, whereas the majority of the area historically
burned in the summer, when conditions were warmer and
driet (Figure 1). In the southeastern US, dotmant-season
burns are often preferred over late springfsummer (ie
lightning-season) burns (Figure 1} to moderate effects,
reduce the probability of fire escape, and avoid impacts
on breeding birds. Such dormant-season burns are gener-
ally less effective for killing encroaching fire-sensitive
hardwoods {Streng et al. 1993). In westem woodlands
and montane forests, fires historically maintained low
tree density by thinning primarily susceptible juveniles
(Cooper 1960; Kilgore 1973), but after prolonged fire
excluston many invading trees become large and thick-
barked enough to resist stem injury from Jow-intensity
fires (Schwilk et al. 2009; Engber et al. 2011). Prescribed
fire alone, especially at the low end of the intensity spec-
trutn, is therefore often inadequate for meeting forest
restoration and management goals, and may require aug-
mentation by mechanical means. In othef situations,
excess fuels, especially around the base of large pines
{Figure 3}, may lead ro excessive stem and root injury-and
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Figure

4. Unbumned patch vesulting from reduced flammability of prostrate
ceanothus {Ceanothus prostratus) within a presoribed burn in heterogeneows
fuels, 10 years after the first prescribed burn in Klomath National Forest,
California. Such potential fire vefugia may play an important vole in the resilience of
species to wildfire or prescribed fire, and are less common in Iong-unbumed areas.

thiese same outcomes {Noss et al. 2006).
Strategic tianagement of wildfires an
" especially promising means of generating
hetetogeneity, due to the inherent variation
in fire intensity and severity within wildfire
boundaries (Collins et dfi 2009). In addition,
strategic management of wildfires may allow
targer land areas to be'bumed than can be
reatistically treated with prescribed fire.

8 Legal, political; and operational
challenges in a risky world

Research has improved our understanding
of the ecology associated with prescribed
burning and will continue to play an impor-
tant role in suceessful fire management.
However, ecological concems typically pale
in comparison to legal, political, and opera-
tional challenges. It the US, tension exists
between fire and a variety of socioenviron-
mental values. Prescribed fire treatments

death of the remnant trees that managers most wish to
protect {Varner et al. 2005; Hood 2010).

Variations in fire susceptibility among organisms as &
result of differing phenology or life-history stage. at the

time of burning can lead to species shifts (Kaaffman and-

Martin 1990; Howe 1994). However, the majoricy of stud-
ies show little or no influence of timing of burns, elative
to other factors such as fire intensity, that also typically
vary with season (Knapp et al. 2009). Over the long term,
many plant and animal populations appesr to be most
strongly influenced by how fire alters their habitat, regard-
less of burning season (Knapp et al. 2009).

The restoration of structural complexity that was histor-
ically generated by frequent low- to mixed-severity wild-
fire is a key goal of current federal forest land manage-
ment. When prescribed fire is used, restoration benefits
from a variable fire regime — burning at different times of
the vear, under different weather and fuel moisture condi-
tions, and employing variable ignition patterns (Knapp et
al. 2009), all factors that complicate fire management
operations, With prescribed burning, maintaining control
of the fire is a primary concern, thereby encouraging the
use of low-intensity fire. In addition, common fgnition
patterns, such as strip head fires {linear strips of fire
ignited evenly and in close succession at right angles to
the slope andfor wind direction; Figure 5a), are designed
to homogenize fire behavior, which in turn also tends @
homogenize fire effects. Greater randomness in ignition,
including variable, ground-based firing patterns (Figure
5b) or aerial ignition, may increase heterogeneity and bet-
ter emulate the complexity that historical burning once
produced. Since forest management has embraced stand-
to landscape-scale structural complexity as a tener, pre-
scribed fire objectives should ideally seck to incorporate

must be conducted withir the framework of
a suite of environmental laws; including the Narional
Environmental Policy Act, the Clean Air Act, the Clean
Water Act, and the Endangered Species Act, and the
resulting analysis and review processes that accompany
land management often lead to conflicts, For example,
while the Clean Air Act had the beneficial effect of
reducing hazardous particulates from industry and auto-
mabiles, it has also made the use of prescribed fire or
allowing wildfires to burn much more difficult. Smoke
was likely an ever-present reality of fire seasons in the
pre-Euro-American landseape (Leenhouts 1998; Stephens
et al. 2007}, but decades of increasingly effective fire sup-
pression and urbanization has resulted in a public that is
out of touch with landscape buming. Recent transmigra-
tions have fragmented the land with subdivisions (Gude
et al. 2013; Peters et al. 2013) and many people are
unaware of the past prevalence of fire and smoke.
Prescribed fire is a point pollution source and therefore
casy to regulate. In times of poor air quality, it is often
politically less challenging o limit land‘managers’ fire use
than to constrain other sources of pollution (eg cmissions
from automobiles or tndustry).

While some environmental laws have bolstered the
case for managers to use fire (eg the federally listed fire-
obligate red-cockaded woodpecker and many orhers;
Means 2006), in other situations, environmental laws
can actually impede prescribed burning (Quinn-
Davidson and Varner 2012). The Endangered Species
Act requires managers to analyze: the immediate short-
term risks associated with actions such-as prescribed burn-
ing, but not the long-term risks associated with inaction.
Thus, the law creates a disincentive to treat lands inhab-
ited by endangered species. Short-term risks to a species
(eg displacement, injury, direct mortality) should ideally
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common patterns include: {a) strip head five, with evenly spaced strips placed sequentially from higher to lower elevations within the

unit; and (b) tree-centeved spot firing, with the objective of minimizing flame lengths under desired trees and producing variable flame

lengths elsewhere.

be balanced apainst long-term habitat needs. For exam-
ple, in western forests, fire may consume snags used for
nesting by the northern spotted owl (Strix occidentalis can-
rina), a species officially listed as “threatened” in the US
and “endangered” in Canada, but fire also creates snags in
the long term, and Inwin et al. (2004) hypothesized that
spotted owls abandon nest sites due to reduced foraging
efficiency in areas where forest density has increased in
the absence of fire. In addition, when wildfire occurs after
fong periods of exclusion, it can burn at a higher intensity
and cause nest sites and surrounding forest habitat to be
lost for decades or centuries {eg North et al. 2010}
Similar conflicts between short- and long-term risks have
been described for the effects of fire on endangered bat
species in the hardwood forests of central North America
{Dickinson et al. 2009), where heat and smoke may be
disruptive in the short term but will potentially have pos-
itive effects on smag production, canopy openness, and
prey availability over the long term.

Beyond the ecological considerations are two additional
sources of tension: public acceptance and adequate funding
{Quinn-Davidson and Vamer 2012). Throughout North
America, there are wide variations in the public’s willing-
ness to accept smake, visual impacts, and increased short-
term risks assoctated with prescribed burning {Weber and
Taylor 1992; McCaffery 2006). The disparity in the type of
tand ownership and differences in the legal, political, and
cultural environments affect the attitudes of fire managers
and communities in these fire-prone regions (McCatfrey
2006; Quinn-Davidson and Varner 2012). Wildlands in the
southeastern US are predominantly privately owned,
whereas wildlands in the western states are mostly public.
In several southeastern US states, prescribed buming is
widely considered a public “right”, Legislation protects
burners, whether government or private, unless thresholds
of negligence have been exceeded (Yoder et al. 2004; Sun
and Tolver 2012). Florida has long stood as the model for

prescribed burning legislation {eg Wade and Brenner
19923, and is emulated by other southeastern states (Sun
and Tolver 2012). Further testament to the importance of
prescribed burning in the Southeast arethe long-standing
Prescribed Fire Councils that originated in Florida and that
have since expanded to other fire-prone southeastern states.
Thesé “communities of practice” (Wenger 2000} have been
influential in the legistative process and in the training and
education of managers and land owners. In contrast, fledg-
ting Prescribed Fire Councils in the western US have yet to
petition for protective legistation for bumers.

Prescribed burning can be negatively affected by those
rare mistakes or unexpected events that can overwhelm
understanding of their ecological and economic benefits.
Over 99% of prescribed fires are successtully held within
planned perimeters {Dether and Black 2006). When pre-
scribed burns go well, the immediate effects are often lit-
tle noticed and landscape changes are gradual. But when’
burns escape, the consequences for future burning can be
enormous. For example, high winds caused the May 2000
Cerro Grande prescribed fire in New Mexico's Bandelier
National Monument to breach control lines and burn
about 19000 ha and over 250 homes. In Colorado, during
the spring of 2012, embers from a seemingly extinguished
4.day-old prescribed burn reignited in high winds, result-
ing in the Little North Fork Fire that killed three people
and destroyed 27 homes. Such high-profile events have
the immediate effect of halting prescribed burning until
fact-finding concludes; more importantly, they fuel public
fear and increase skepticism regarding prescribed burning.

Managers often receive public praise for suppressing
wildfires but receive little recognition when conducting
successful prescribed bumns or allowing wildfires to burn
for resource benefits. Disincentives for using fire, as well
as socictal intolerance of risk and a tendency toward
short-term planning, lead to a focus on minimizing short-
term risks {ie injury to species from heat or smoke, fire
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escape). Long-term risks (and ecological consequences)
posed by fire exclusion attract less discussion and -deci-
sion-making attention than they probably should,

The risk of escape is greater when weather and fuel
moisture conditions approximate historical burning con-
ditions. Prescriptions are therefore often conservative;
requiring fuel moisture, relative humidity, and wind
speeds that minimize the chance of fire escape.
Unfortunately, such conditions are uncommon, resulting
in narrow burn windows of only a few days per year in
many western landscapes {(Quinn-Davidson and Varner
2012). Infrequent favorable conditions increase corapeti-
tion for resources and air quality permits, which are oftens
major hindrances to burning. Thus, sociopolitical factors
rather than ecological rationales often drive decisions
regarding when and where treatments occur.

B Conclusions

Anthropogenic and lightning fites shaped North
American landscapes for mitlennia, so that many ecosys-
tems are dependent on periodic fire to maintain impors
tant components {(Abrams 1992; MeClain and Elzinga
1994; Delcourt and Delcourt 1997; Pausas and Keeley
2009; Nowacki et al. 2012). There is, however, still much
to be learned, particularly with respect to how fire
regimes (ie the frequency, timing, and severity of fire)
affect stand-level processes, and how fire relationships
change at increasing temporal and spatial scales. Most
studies are relatively short term and often use ‘data’col-
lected from small plots, whereas fire management plan-
ning occurs across decades and over large landscapes
{Keeley et al. 2009).

Technology has greatly expanded our ability to modify
fire regimes through fire suppression, prescribed burning,
and mechanical manipulation. The ecological legacy of
past practices has altered systems, in some cases irrevoca-
bly. Future climate conditions will further confound our
understanding, and the magnitude and scale of accompa-
nying changes to vegetation and fuels may limit our
capacity to respond. These uncertainties constrain our
ability to reintroduce fire to accomplish a suite of societal
benefits, including protecting lives and property, enhanc-
ing ecosystem services, ecological restoration, and biolog-
ical conservation, Experience indicates that neither lais-
sez faire fire management nor full suppression will
accomplish these goals. With current limits to prescribed
burning, many managers have turned to mechanical sur-
rogates {eg thinning and pile burning}. Allowing light-
ning-ignited wildfires to burn for resource benefits where
consistent with local management plans offers promise
for restoring large, relatively roadless landscapes (Noss et
al, 2006; Collins et al. 2009) but may be impractical in
more developed areas.

Humans have been, and will continue to be, a domi-
nant force in shaping the landscape (Denevan 199Z;
Nowacki et al. 2012; Ryan and Opperman 2013}

Prescribed burning and managed wildfire have been, and
should continue to be, major tools for affecting that
process. The challenge for-all natural resource manage-
ment centers around not only conserving. the species but
also preserving and/or testoring biophysical processes.
Given the current lack of public awareness and social
acceptance (McCaffrey et al. 2013}, subdivided and frag-
mented tandscapes {Gude et al. 2013; Peters et al. 2013),
and limited funding, expansion of prescribed fire pro-
grams will entail a redoubled effort to integrate fire and
ecological sciences into management and policy.
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are conducting a project investigat-
4 0 ing policies that limit managers’ ability
L to conduct prescribed fire on US Forest
Service and Bureau of Land Management (BLM)
lands in the 11 Western states. The goals for this
phase of our work were to understand the extent
to which various policies are limiting prescribed
fire programs, strategies to maintain and increase
prescribed fire activities, and opportunities for
improving policies or policy implementation. To
understand the diversity of challenges faced and
strategies in use across the West, we conducted a
legal analysis of the laws and policies that affect

prescribed fire programs on Forest Service and™

BLM lands {available online at http://fewp.ucregon,
edn/publications/working) and approximately 60
interviews with land managers, air regulators, state
agency partners, and several NGO partners.

Interviewees in most states said air quality was not
the primary variable limiting their application of
prescribed fire, The exceptions were in Oregon and
Washington, where interviewees said that state-lev-
el smoke management programs restrict their abil-
ity to burn, Respondents in California also said air
quality can be a major consideration; hawever, they
emphasized that there are many other factors that
are currently limiting their programs that need to

be addressed, and they did not suggest a need for
changes to state regulatory approaches at this time.
Norespondent suggested the need for changes to
the Clean Air Act. Some additional details include
the following:

# In'the Intermountain West, people said air
quality is a consideration and constraint for all
burners, but that available funding and capac-
ity, other land management considerations, and
internal agency dynamics were the primary fac-
tors limiting their use of prescribed fire.

®»

Alr quality is a more significant consideration in
areas near large population centers where there
are many sources of pollution in the airshed,
arsas with poor air quality {e.g. the Wasatch and
San Joaquin Valleys), and sensitive populations,

» In Oregon and Washington, there are relatively
stricter state standards for regulating air quality,
and burners said air quality regulation is one
of the major barriers to burning. Both states are
in the process of revising their smoke manage-
ment programs, and revised programs likely will
continue to limit smoke from prescribed fire to
standards stricter than those of the federal Clean
Alr Act,

* Challenges on the horizon include managing air
quality for large, multi-day burns and during
natural ignitions that are managed for resource
benefit,
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Lack of capacity and funding, and challenges shar-
ing resources across agencies were the most sig-
nificant barriers to accomplishing more prescribed
fire that we uncovered in our interviews. Addi-
tional details include the following:

» Capacity to burn is limited when burn windows

coincide with wildfire season.

Capacity to burn can be limited outside of wild-
fire season due to loss of seasonal staff, train-
ings, and other demands on staff time.

People cite significant problems sharing resourc-
es across units and agencies, due to a lack of flex-
ibility associated with budgetary requirements

and challenges using agreement mechanisms

efficiently and effectively.

Interviewees said there are limited incentives to
burn, making leadership and personal investment
in burning central to success,

* Committed leaders, according to our interview-
ees, often find creative strategies to overcome
the multiple challenges associated with burning:
Successful programs depend on a personal in-
vestment from line officers and fire management

officers in conducting prescribed fire,

The current structure of performance measutes
within the Forest Service could provide stronger
incentives to conduct prescribed fire.

Interviewees across all states also believed risk
aversion was an important factor in willingness
to burn. At the local level this tended to reflect
concerns about personal liability in case of an
escaped fire. At the higher level it tended to re-
flect political considerations.

Interviewees also cited other challenges, includ-
ing short burn windows, planning limitations,
and other landscape conditions and conservation
priorities {e.g. sage grouse conservation, the pres-
ence of cheat grass, steep topography) that signifi-
cantly limit burning in many places. With regard
to planuing, some suggested streamlined planning
reqnirements and better coordination across agen-
cies, while others noted the need for fire personnel
to be present on planning teams to ensure project

design supports prescribed fire; I some locations
burn windows are short and infrequent; when
coupled with capacity limitations, people said it is
often difficult to accomplish burning. during their
available windows.

Opportunities and successfal
stratogies

There is no “silver bullet” to increasing prescribed
fire, and finding opportunities requires: collabora-
tive, place-specific problem solving; active coor-
dination across air regulators and land managers;
and coordination among burners to share resourc-
es, communicate effectively with the public, and
manage competition in airsheds. Examples of col-
laborative bodies and strategies that interviewees
pointed to include:

* California’s Fire MOU Fartnership, which is a
voluntary group that involves regulators, CAL-
FIRE, federal land managers, and NGO partners.
The gronp is focused on improving understand-
ing of barriers to prescribed fire and opportu-
nities. Working groups within this partnership
are examining why burning does not occur on
available burn days, and whether this is due to
weather, lack of capacity, poor planning, or other
variables.

The Montana-Idaho Airshed Group, which is
run by and for major burners {federal and state
land managers, and large private landowners}
to coordinate burning activities and streamline
communication with the state air quality regula-
tory bodies. The group tracks all planned burns
and communicates on behalf of the burners to
regulators,

Dedicated air quality liaisons and smoke co-
ordinators, who are federal agency employees
that work directly and often daily with state air
quality regulators, The first such position was in
Arizona and was jointly funded by the Arizona
DEQ and the Forest Service; the Forest Service
has these positions in place in many states. The
Department of Interior also has similar positions
in some states, but there are opportunities to ex-
paund this practice for both agencies.
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¢ Pgople on the ground have some strategies to
share resources through agreements and use of
the Good Neighbor and “Wyden™ Authorities;
however, people said that finding easier ways to
share resources and charge to common funding
codes are high priorities for change.

Conclusions and recommendations
Ouir interviews did not yield clear indications
that policy change is needed at the federal level
at this time, as most interviewees said there were
opportunities to increase the use of prescribed
fire that would not require changes to federal law,
Realizing these opportunities will require cre-
ative problem-solving, and a commensurate input
of staff time, funding and capacity, and leadership
initiative. Two arpas where policy change may be
warranted are 1} in smoke management programs
in Oregon and Washington, where such revisions
are underway, and 2) potentially to facilitate easier
approaches to interagency resource sharing. In ad-
dition, changes to incentive structures within the

Forest Service may be warranted, and it is worth

exploring possible internal practices that could al-

leviate current capacity limitations. Some sugges-
tions drawn from our interviews include:

» Ensuring air quality liaisons are in place for
all states and exploring whether additional
state-level groups, modeled after practices in.
California and Montana/Idaho, are needed to
coordinate among burners and with air quality
regulators,

» Improving internal incentives to burn through
redesign of some performance measures or the
creation of special initiatives with funding that
units and collaborative partners could compete
for.

s Identifying more efficient and effective averes
for resource sharing. Suggestions include: cen-
tralizing contracts and agreements staff, or find-
ing other ways to ensure they are knowledgeable
about all options and give consistent advice; cre-
ating other agreement mechanisms that are less
cumbersome than current options; and finding
ways to charge more easily to single budget lines

when using resources from multiple agencies.
As our work continues, we will explore wheth-
er any of these recommendations may require
policy changes.

+ Ensuring capacity is available through improved
strategic planning, use of dedicated prescribed
fire crews, greater flexibility to use fire personnel
across units, and more effective use of partuer
capacity.

¢ Improving measurement of smoke generation
and dispersion in order to identify additional
opportunities to burn and promote transparency
in decision making. Investments could be di-
rected to necessary equipment and meteorologist
positions.

This report contains additional, specific details on
the strategies in place and suggestions from par-
ticipants in this phase of our research. Our future
work will build on this analysis with case studies
in locations that are currently finding ways to build
their prescribed fire programs and will include on-
going dialogue with practitioners, partners, agency
leadership, and policymakers.
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are conducting a project investigat-
ing policies that limit managers’ ability
to conduct prescribed fire on US Forest
Service and Bureau of Land Management lands in
the 11 Western states, Qur primary objectives are
to: 1} Identify current perceived policy barriers to
implementing prescribed fire and how these vary
across the West, and 2) Characterize actionable op-
portunities and mechanisms for overcoming barri-
ers. Ultimately, our aim is to identify which policies
present the greatest priorities and opportunities for
change, and what the mechanisms are for realizing
those opportunities. This report details our find-
ings from our initial phases of research on this proj-
ect, including a legal analysis and approximately 60
interviews with key informants (e.g. land managers,
air regulators, and state agency partners).

Prescribed fire? is an essential management tool for
restoring and maintaining the resilience of fire-de-
pendent ecosystems; however, land managers are
unable to apply prescribed fire at the necessary lev-

els to achieve land management objectives (North et
al. 2012, Ryan et al. 2013, USDA and USDI 2014). In
past surveys, managers have indicated that airqual-
ity regulation is the most significant barrier to un-
dertaking prescribed fire (Cleaves et al, 2000). Other
policies that reportedly act as barriers include the
Endangered Species Act (ESA} and environmental
planning laws, such as the National Environmental
Policy Act (NEPA) and National Forest Management
Act (NFMA) (Cleaves et-al. 2000; Quinn-Davidson
& Varner 2012). Recent papers on the challenges in
US fire management generally have emphasized the
need for policy change to support prescribed fire,
and some have suggested there may be a need to
reduce regulatory restrictions on smoke o allow
for more application of prescribed fire to promote
fire-adapted ecosystems and communities (North et
al. 2015; Schoennagel et al. 2017), As a result, there
is a widely accepted understandiug that the cur-
rent policy environment significantly constraius
decision-making around prescribed fire (USDA &
USDI 2014).
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The term “policy” encompasses a variety of actions
taken (or not taken) by government, and changing
policy is a complex process. To identify both where
paolicy change may be necessary and also possible,
itis critical to distinguish between policy harriers
that are: 1) fixed in congressional laws, 2} a result
of state or federal agency policy interpretations
{e.g. regulations and agency guidance}, 3) a result of
agency culture or habit, and 4) a result of individual
decision-making at the field level, where decisions
are influenced by factors such as the social envi-
romwent in which decision-makers act and their
individual degree of risk-aversion {Moseley and
Charnley 2014). Each type of policy-related chal-
lenge presents different opportunities, risks, and
pathways for change. Amending federal environ-
mental law through the US Congress is difficult
to achieve; issues for congressional action must be

on-the political agenda and often require substan-
tial Iobbying of members of Congress to champion
legislative changes. Regulatory changes can be
undertaken by the executive branch, but they also
take many years to achieve through rule-making
processes under the Administrative Procedures
Actand can be amended by subssquent administra-
tions. Substantial changes to agency policy gener-
ally are relatively less difficult to achisve, although
altering agency norms and behaviors requires sus-
tained changes to communicatios, leadership, and
incentive structures (Fernander & Rainey 2006} It
is also important to note that policy changes may
have limited efficacy and unexpected effects. These
considerations should inform discussions of policy
change as an avenue for increasing the application
of prescribed fire on federal lands,
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Approach

This project was funded by the Joint Fire Science
Program in 2016 with the cbjectives of identifying
the origin and range of interpretation of perceived
policy barriers, characterizing the opportunities
and mechanisms that are available to overcome
barriers at various scales, and educating stakehold-
ers about the most ready opportunities for change.
The project invelves four primary tasks: 1) a legal
analysis of laws that affect the use of prescribed
fire {available online at http:/ewp.uoregon.edu/
publications/working); 2} interviews across the 11
western states o identify the diversity of approach-
es and challenges associated with accomplishing
prescribed fire; 3) a spatial analysis of prescribed
fire accomplishments and their correlation with air
quality; and 4] case studies of locations that are ac-
tively finding ways to accomplish more prescribed
fire. This report details our findings from tasks 1
and 2.

We began with an analysis of the major policies
that constrain prescribed fire, including a detailed
investigation of state-level air quality regulation
under the federal Clean Air Act. For the state-level
investigation, we initially identified references to
prescribed fire, smoke management, and visibil-
ity or regional haze in state implementation plans
{SIPs), which are required by the Clean Air Act, We
reviewed state laws pertaining to prescribed fire
and additional state laws, policies, or plans relevant
for prescribed fire on federal lands. Subsequent in-
terviews with practitioners generally revealad more
specific details regarding the implementation of
laws and policies on the ground, and brought to
light additional laws and policies having an effect
on implementation of prescribed fire. We reviewed
these as necessary to complete our legal analysis.

In Fall of 2017, we began interviews across the 11
wastern states.? Qur goal was to obtain a broad un-
derstanding of policy barriers to prescribed fire
across the West, and to identify differences across
the states and opportunities for improving practice.
We were not conducting comprehensive case stud-
ies of every state in this analysis, Our approach was

to interview a lead person for the BLM and Forest
Service in'each state. At the state or regional level
for these agencies, we identified people who were
fuels program leads or directors/assistant directors
of fire and aviation management, We also spake to
air quality or smoke management laisons within
these agencies when our primary pointof contact
recommended we do so. In states where the For-
est Service has no regional office, we-spoke ta a
fire management staff person at the national forest
level. We also reached out i state forestry agen-
cies to identify a contact for each state and to state
departments of environmental quality to hear the
perspective of air quality regulators. In the states
where they exist, we also spoke to chairs of pre-
scribed fire councils. In the end, we targeted ata
minimum one Forest Service, one BLM, one state
forestry, one air quality regulatory, and one pre-
scribed fire council individual for all 11 states. Our
total number of interviews was 56, with some state-
fo-state variation, due either to unwillingness to
participate or recommendations for additional, key
pecple to interview. Interview questions focused
ony 1) goal-setting processes and progress towards
goals for the land management agencies; 2) regu-
latory processes for regulatory agencies; 3} barri-
ers to improving prescribed fire accomplishinents,
4} strategies and suggestions for increasing use of
prescribed fire, and 5) the role of partnérs and com-
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1. Air gquality regulation and prescribed fire

Because the literature had identified air quality reg-
ulation as a major barrier to prescribed fire and an
arena for potential policy change, we investigated
this topic in detail in both our legal analysis and in-
terviews. In this section, we provide an overview of
interviewees’ perspective on air quality regulation
as it interacts with prescribed fire programs (the le-
gal analysis of laws that affect the use of prescribed
fire is available online at hitp://ewp.uoregon.edu/
publications/working). Policy in this area is com-
plex, necessitating some background, provided in
the next section, on how regulation works under
the Clean Air Act in order to interpret our findings.
Subsequent sections report on findings from both
our legal and interview analyses.

An overview of relevant legal
provisions in the Federal Clean Alr Act
Federal Clean Air Act regulation of prescribed fire
emissions primarily addresses two categories of po-
tential consequences of such emissions:

s The potential for prescribed fires emissions to
viglate National Ambient Air Quality Standards
NAAQs); and

* The potential for prescribed fires emissions to
negatively affect visibility and regional haze.

States have smoke management programs to main-
tain compliance with requirements related to both
regional haze and NAAQs. The eleven states encom-
passed by this project generally regulate emissions
from prescribed fires for both of these potential
effects, with specific details of programs varying
from state to state. Sznoke management programs
are typically incorporated into state regulatory law,
and the elements of a state’s smoke management
program that are legally binding under the Clean
Air Act also are referenced in the State Iruplemen-
tation Plan (SIP).

NAAQs: The federal Clean Air Act requires the
federal Environmental Protection Agency (EPA) to
establish National Ambient Air Quality Standards
(NAAQS), and “states have the primary responsi-
bility for achieving and maintaining” these stan-
dards.® EPA has established standards for carbon

monoxide, lead, nitrogen dioxide, ozone, particle
pollution, and sulfur dioxide. States then must out-
line their strategies for achieving and maintaining
the. standards for each of these pollutants in their
SIPs. Areas within states are designated as in “at-
tainment,” “nonattainment,” or an “unclassifiable”
status based on available information, The major
pollutants of concern from fires are particulate mat-
ter—both coarse (PM, ) and fine (PM,, ;}-~and ozone
precursors (NWCG, 2001, as cited in Engel, 2013).

SIPs: State implementation plans (SIPs) are required
under the Clean Air Act, are legally binding, and
incorporate a range of tools to address air polhution,
including statutes, regulations, directives, manuals,
and county and municipal ordinances. The Clean
Air Act and its implementing regulations {promul-
gated by the federal EPA) establish minimum stan-
dards for SIPs, with differing “requirements and
procedures . . . triggered dependiug on the degree
of attainment or nonattainment of the NAAQS.”

Visibility & Regional Haze:* The Clean Air Act’s
visibility protection requirements date to 1977
amendments to the Act aimed at remedying exist-
ing and preventing future “impairment of visibil-
ity” in “Class I Areas,” which are primarily des-
iguated wilderness areas over 5,000 acres in size
and national parks over 6,000 acres in size. There
are 108 Class 1 areas in the eleven-state region en-
compassed by this project, which amounts to 63%
of all Class I areas natioriwide. Congress amended
the Clean Air Act in 1990 to address impairment of
visibility in Class I areas by “regional haze”, or “vis-
ibility impairment that is produced by a multitude
of sources and activities that are localed across a
broad geographic area . . .."® Gurrent regional haze
regulations require comprehensive SIP revisions
to strengthen existing regional haze SIPs by July
31, 2021. Revised regional haze SIPs must facus
on “attainfing} natural visibility conditions by the
year 2064, and must include “a long-term strategy
that addresses regional haze visibility impairment
for each mandatory Class I Federal area within the
State and for each mandatory Class I Federal area
located outside the State that may be affected by
emissions from the State.””
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Exceptional Events Rule: When exceéptional everits,
such as a wildland fire, occur, a state can petition
EPA to exclude the monitored emissions of that

event from assessments of state compliance with’

SIPs. In recent years, EPA has signaled increased
suppori for prescribed fires in its revised regula-
tions regarding exceptional events, EPA has stated
that it “dofes] not expect the total acreage subject
to prescribed fires on wildlands to decrease in the
future because prescribed fire is needed for ecosys-
tem health and to reduce the risk of catastrophic
wildfires.”® Although managers are not allowed to
plan a prescribed fire that will violate a state’s SIP
(e.g. cause an exceedance of NAAQs), the rule al-
lows emissions from qualifying prescribed fires to
be excluded from compliance determinations when
smoke from prescribed fires leads to unanticipated
exceedances, as long as smoke management is em-
ployed and the fire is part of a qualifying prescribed
fire program included ina land or resource manage-
ment plan.®

Frescribed five ale qualily permitting
racesses

Every state is unique in its regulatory structure
and interagency partnerships for.overseeing air
quality impacts from prescribed burning {see Table
1, page 14 for an overview of legal requirements by
state). Most states have a Department of Environ-
mental Quality (DEQ) or equivalent office that han-
dles air quality permitting for prescribed burning,
Exceptions include: California, where the Califor-
nia Air Resources Board oversees 30+ airpollution
districts or control boards that handle permitting
for specific areas; Nevada, where two county of-
fices handle permits for their county, while the NV
Department of Environmental Protection handles
permits for the rest of the state; Oregon, where the
Oregon Department of Forestry handles permitting
as a conduit between the Oregon DEQ and burners;
and Washington, where the Department of Natural
Resources handles permitting for federal public
lands.
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All states have unique permitting processes that
depend on their smoke management plans, regu-
latory structure, and local considerations., Some
states, like New Mexico and Wyoming, have a
permit-by-rule system, whereby burners must reg-
ister burns and notify DEQs about burning activi-
ties, but do not receive a permit. In Colorado and
Washington, air quality agencies write permits for
each burn plan, usually with daily acreage limits
that vary depending on ventilation conditions. In
other states, such as Montana and Idaho, the DEQ
writes a single permit for the entire year for each
“major burner,” a category that includes each land
management agency. During much of the burn sea-
son, daily coordination calls are held between DEQ
and with major burners to minimize conflicts and
potential smoke impacts, In Arizona, burners reg-
ister their burns and smoke management prescrip-
tions with the DEQ annnally and then must seek
a daily permit, based on daily conditions and con-
siderations. Permitting in California proceeds simi-
farly, with annual registration of planned burns fn
the Prescribed Fire Information Reporting System
and then a daily coordination call to communicate
whether burning is allowable on a particular day
and for coordinating and approving planned burns
within 24-hours of iguition. States generally require

24-hour-prior notification of plans to burn and post- -

burn reporting

Air guality as a barrier to prescribed
fire

Although air quality is a consideration and con-
straint for all burners, many interviewees, particu-
larly in the Intermountain West, said air quality
is not the primary barrier they face to increas-
ing their prescribed fire accomplishments. As we
discuss in more detail in Section II of this paper,
in most of the states in the Intermountain West,
people said that available capacity (resources and
personnel), other land management considerations,
or internal agency dynamics were the primary fac-
tors Hmiting their use of prescribed fire. People
acknowledged that while there are times when air
quality is a limiting factor, there are often many
other days they can burn, Some staff indicated that
if they were burning as much as they should be to

mimic natural ecological processes, then air qual-
ity would become a major consideration; however,
people said their programs were nowhere near this
ambitious, because of other reasons like risk toler-
ance, funding, capacity, and competing priorities.
When we asked why air quality gets highlighted as

- abarrier, interviewees indicated that an-air quality

permit is'an easy variable for managers'to focus on,
because it is a structured process and often the last
piece of the puzzle to put into place in planning
a burn. To illustrate, we include here a sample of
comments from different land managers:

* “We have worked really hard to communicate
aud build relationships with our air quality
folks in Arizona and New Mexico, 1 think there
are a lot of other things that come into play be-
fore air quality does, to keep us from implement-
ing prescribed burns.”

¢ “There’s a misconception out there a lot of times
that I hear, that the air quality regulator is the
barrier that's restricting us from being able to
accomplish our burns that we are required to
do. I find that is an easy go-to, but the data that
we have does not reflect that.”

» “The law doesn’t necessarily impede prescribed
hurning so much as some of the more practical
realities on the ground. You don’t have enough
money, you don't have enough people, there’s too
much fire danger.”

« “Ithink the biggest thing is burn window avail-
ability. The smoke side of it . . . it dues have an
effect, but 1 think it’s minor”

e “Air quality is something we have to consider,
but it’s also just a matter of, ‘Do we have. the
people ta burn where we want to burn? Do we
have the burn windows? Is there political toler-
ance?’ I've heard from a numher of people that
they feel like air quality gets almost scapegoated
as an easy excuse sometimes. I'll say . . . it does
get scapegoated, because it has a structure that
vou have to follow.”

¢ “Air quality plays a role in all these things, bnt
in my experience people like to complain about
it. But, T haven't seen it deemed a major barrier.
Once people have all their ducks in a row and
are ready to go, air quality is generally not the
issue.”
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= “Ithink a lot of people kind of hang their hat onk ‘

{air quality permitting] being our major imple-
mentation barrier, but when you start to ook
at the numbers, I don't think it's the major one.
1t’s definitely a component that restricts..kind
of narrows our windows when we can use pre-
scribed fire .. . extra hoops that we have to jump
through. And it's not universal fi.e., it's different
from state to state].”

Air guality is a more significant consideration
in areas with large populations centers, poor air
quality, and sensitive populations. Being close to
Class I airsheds or population centers, where there
are many sources of emissions that compromise air
quality, presents both land management agencies
with more air-quality related considerations. For
example, one person explained that air quality was
a challenge on Colorado’s Front Range, given popu-
lation centers and the presence of a Class [ airshed
{Rocky Mountain National Park). As another person
noted, “When you go to a national park...the one
time in your life you might visit an individual park,

you can have a very poor experience because of-

fire . ... It's really hard to convince somebody this
is a wonderful, natural experience.” Inversious in
places like Missoula or the Wasatch Valley of Utah
were cited as a limiting factor, as was air quality
in highly populated and polluted areas of Califor-
nia, such as the San Joaquin Valley. In Oregon and

Washington, in addition to relatively higher lev-

els of regulation, which we discuss below, some
said towns with high levels of tourism and smoke-
sensitive populations can be less tolerant, leading
{and managers and air quality regulatars to be more
careful about smoke intrusions® than the NAAQS
would require. Another person pointed to commu-
nities throughout Arizona with people who have
moved their specifically because they are sensitive
to smoke and air poltution. However, outside of the
West Coast states, people did not indicate these con-
siderations were primary variables limiting their
burning programs.

In Oregon and Washington, there are relatively
stricter state standards for regulating air quality;
in these states, burners said air quality regulation
is one of the major barriers to burning, Both states

Himit smoke intrusions into commiunities; even in
cases where these would not cause an exceedance
of a NAAQS. For example, a prescribed fire might
result in a temuporarily unhealthy level of smoke
that the state regulator deems intolerable even when
it might not trigger an exceedance if the NAAQS is
brased on a 24-hour standard. One person explained,
“Washington really has been strict. They don’t want
any intrusion of any smoke into any communities
at any time.” Prescribed burns:are generally pro-
hibited on weekends (Friday-Sunday) between June
15 and October 1 in Washington (though there are
provisions allowing for exceptions to this prohibi-
tion). Another person explained that smoke man-
agement plans and permitting in Washington also
create barriers to burning, saying “when it comes to
air quality regulation, the biggest barrier is the way
the smoke management plans and the permitting
{are] implemented [which] is really {about] protec-
tion against short term intrusions of smoke or nui-
sance smoke.” They went on to explain that even
if federal standards are not violated, it can lead to
complaints from the public, discussions of fines

_from the state, and increased local regulation. An

interviewee said in Oregon they would like to see
ongoing consideration of sub-24-hour intrusions but
less formal regulation to a standard that exceeds
that of EPA. A number of people said that inver-
sions and intrusions tend to happen at night, even
during times of good daytime dispersion, limiting
the ability to burn. People indicated that the toler-
ance of individual regulators in Oregon for writing
intrusion reports and dealing with public backlash
leads to variability in what is allowed across the
state. When discussing tradeoffs between human
health and then need for fire, it was in these two
states that burners consistently said there was a
need to improve smoke management plans, noting
that some of these changes were in the works. Both
Oregon and Washington are revising their smoke
management plans, which will require demonstra-
tion to EPA that changes to regulation will not lead
to a greater chance of an exceedance of a NAAQS.

In Califorunia, multiple sources of pollution and
high population levels can lead to air quality
conditions that restrict burning, One person ex-
plained, when discussing communication with
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Air Pollution Control Districts, “Some of these air
districts have taken...more restrictive policies than
the law requires, Some of those air districts might
loosen up those policies. But, in California, if you
are burning in an area where your smoke is going
to wind up in the Central Valley, it's always going
to he difficult, because you're dealing with so much
competition for your air, The farming industry,
manufacturing, cars, diesel trucks . . . everybody
wantis to pollute . . . . We're the easiest tap to turg
off.” Another person said, “We do face challenges
on air quality, but we've sort of . . . submitted to
those challenges, if you will .. .. We're competing
with folks who are burning wood smoke in their old
wood fireplaces. A couple million people doing that
every day.” Despite this, people did not highlight 4

need for regulatory change, but rather the need far.

more communication and creativity to help identify
opportunities within the current legal framework.
One person said, “The air regulations are going to

e an impediment. . ., but I fes] like there’s a little
bit of change happening . . . . Particulatly-after a
year of really large, catastrophic wildfires, and the
[fact that the] science shows that prescribed fire
under almost all conditions . . . produce[s] signifi-
cantly less sioke per acreage ... . I feel like the
air regulators are really working with us, but we
are going to continue to comply with the statutes,
as they-exist.” One person suggested changss to air
quality regulations may be needed in the future,
but everyone said that, before focusing on changes
to regulations designed to protect human health,
there were other priorities to address to increase
use of prescribed fire, including better monitoring
and planning to find ways to burn without trig-
gering the NAAQS, addressing capacity issues, and
planning more strategically to capitalize on burn
days when they are available {see the Section If for
more information on these topics).
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Additional themes around alr guality

Land managers and air quality régulators both dis-
cussed the importance of air quality regulation for
protecting human health. Many regulators empha-
sized their professional duty to protect sensitive
populations from air quality risks; in states with
smoke management liaisors, who work for the land
managenient agencies and interface with the DEQs,
those individuals often also expressed significant
concerns about the public health impacts of pre-
seribed fire. People said a fundamental challenge
is determining what is an acceptable level of risk
to public health from prescribed fire. One regula-
tor said, “One hour of the wrong smoke level can
trigger an asthma attdck {and] put someone in the
hospital . . . . That’s my main concern . . . are those
vulnerable populations who can’t really afford to
protect themselves.” Land managers also often ac-
knowledged that air quality can be a life or death
matter for individuals, and that the NAAQS may
not be protective enough for sensitive populations,
Another person from a land management agency
explained, “One of the first things that I always talk
to, when I talk to [staff frustrated with air quality
regulation}—the first thing I explain to them is if
we waited for an exceedance on burns, there would
be people that would probably die.” Interviewees
said allowing prescribed fire requires trust that
land managers are doing their best to limit smoke
impacts and that prescribed fire will prevent wild-

fires in the future, One person noted; “I think the
law has tried to facilitate prescribed burning, but
not really give a blank check,” Several people em-
phasized the need for air quality regulation and
satd that Tand managers, with their professional
training and incentives oriented towards land
management objectives, could not be relied upon
to mianage for smoke without input from air qual-
ity regulators, who are focused on and trained to
address human health considerations.

Larger-scale, landscape burning is particularly
challenging to achieve and to permit from a regu-
latery perspective. Some people explained that it
is difficult to find multiple days in a row with the
right weather conditions, adequate capacity, and
air quality/dispersion conditions to facilitate large
burns, From an air quality permitting perspective,
it can be both uncertain and risky to permit large
buras that may go on for weeks. In some places near
towns, where smoke settles into popnlated areas at
night, some people suggested landscape burning
is difficult to justify and achieve, given the risks,
In California, in particular, this issue may require
attention. One person explained, “So we've all been
saying, in all of our venues where we come together
with air regulators, we need longer windows, and
we need more opportunity to burn on marginal
days. We've got to expand the permission space.
And we don’t mean that to hurt auyone, to cause
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them to go to a hospital, or because we dan'l care, ot
anything like that; it’s just that there’s an emissions
trade off every time we don’t burn that we need to
call out as very much a real thing. It’s not specula-
tive anymore. California is so flammable these days
that we're trying to push this conversation . . . are
the [burn] windows long enough? No, they’re not.”

The argument that communities have to face
smoke now (i.e. through prescribed fire} or later
{i.e. through wildland fire) was not convincing to
many on the ground. Regulators emphasized that
this argument hinges on the assumption, which
may not always be true, that prescrihed fire now
will limit wildland fire later, Others noted that
people in general prefer to put off risks into the fu-
ture, particularly when those risks may never come
to pass. Some noted that a key difference between
wildfire and prescribed fire is that prescribed fire
is intentionally lit, and, therefore, the government
has a responsibility to minimize harm in a way that
fundamentally differs from a wildland fire event,
Ultimately such dichotomies are too simplistic to
accommodate the deliberative dialogue about pre-
scribed fire so many emphasized as being critical
among the public, land managers, and air quality
regulators, However, several people emphasized
that smoke from prescribed fire, which can be done
under controlled conditions with good ventilation,
is far preferable to smoke from wildland fire. The
challenge is ensuring that all involved parties be-
lieve the risks of prescribed fire, which may need to
be done every few years, are worth taking in order
to lower the risks associated with future fire.

Some have suggested that prescribed fire be treated
as an exceptional event like wildland fire and not
be regulated; this is not a feasible recommenda-
tion, according to our interviewees. Although a few
interviewees indicated that the new exceptional
events rule creates more space to petition for a pre-
scribed fire that causes exceedances of NAAQS to
he considered an exceptional event, interviewees
also noted that the significance of the rule chauge
was limited because it does not allow prescribed
fire to he exempted from regulation. It is not per-
nissible under the Clean Air Act for federal land
mauagers to intentionally plan and cause for ex-

ceedances. As one persan said, “The problem with

© the exceptional events rule is you've gotta have an

exceptional event, You can’t plin to have an ex-
ceptional event.” Changing this would require an
amendment to the Clean Air Act. People who spoke
to this question said this is not desirable, offering
multiple reasons: 1) air quality regulation to stay
below NAAQS exceedances is not the biggest bar-
rier to prescribed fire, 2} it would introduce consid-
erable risk to a major environmental law to open
it up to amendment, 3} it is unreasonable to-think
that land managers acting alone will steward air
resources with adequate care, finding the ideal bal-
ance of burning to reduce risk while protecting hu-
man health, and 4} it is politically not viable to look
for legislation where a federal laud management
agency wants an exemption from environmental
law in-a way that would compromise human health,
One person said, “I think politically that would be
suicide...public opinion would liang us. {They'd
think] the government is trying to kill us.”

There is potential for conflict around how smoke
from managed natural ignitions is handled; some
of these issues may require attention going for-
ward. One regulator noted, “So if they get a natu-
ral start...they are going to be putting fire onthe
ground to keep that fire going as long as thay can
to avoid having to comply with our requiremerits
because we did not see this coming. They're using
that as a way to avoid our requirements for smoke
management.” This person explained thatavoiding
direct communication will only force regulators to
act to protect public health. As a separate issue;
some discussed that managers can count wildiand
fire acres burned as accomplishments towards fu-
els targets; however, in one state, we were told that
these acres can only be counted towards targets on
days when air quality regulators also would permit
burning. On this topic, one person said, “[Regula-
tors] realize they can’t force a suppression, Then
you get this policy jockeying around .. . you know,
lair quality is] not favorable today, so it’s not consid-
ered a resource benefit , . . but tomorrow [it] might
be. It doesn’t change on the ground generally, so it
is bizarre.” Some of these details may require ad-
ditional attention to find positive paths forward.
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Table 1

State-by-State Overview of Air Quality Regulatory Process and interagency

Retlationships to Support Burning

Regulatory overview:
Responsible agencies
and applicable law

Prescribed fire planning and épprova!"

1| Arizona Depariment of

I Environmental Quality (ADEQ)

| Arizona Administrative Code

Land managers must make ﬁast efforts to register alf planned bum projects before December 31
each year, but no later than January 31

ADEQ required to hold meeting after January 31 and before Aprif 1 between ADEQ and fand man-
agers to evaluate program.and cooperatively establish “annual emission goal” {"planned quantifiable
value of emissions reduction from prescribed fires and fuels management activities™

Land managers must submit burn plans to ADEQ at least 14 days before burn date

Daily burn request must be submitted to ADEQ by 2 P.M. an business day preceding burn

ADEQ approval of request required before ignition, with constructive approval where explicit ap-

proval is not received from ADEQ by 10 PM. on the day request was submitted {(burner must make
effort to confirm that request was received by ADEQ)

if California Air Resources Board
1 and California’s 35 air districts

Smake Management
Guidelines for Agricultural and

Prescribed Burning {codified in
‘£ California Code of Regulations)

Smoke management programs for air districts with “prescribed burning in wildlands or urban inter-
faces” must include annual or-seasanal registration of all planned burn projects; burns are registered
online in Prescribed Fire Information Reporting System (PIFRS)

Each of California’s 35 air districts must have a smoke management program that includes a daily
burn authorization system

Air districts’ burn authorization systems issue “48-hour forecasts, 72-hour outiooks, and 96-hour
trends” for burns

Air district burn authorization systems must include procedures “for authorizing . . . prescribed bums
24 hours prior to ignition®

By 3 PM each day, Cafifornia Air Resources Board must normally announce whether following day is
a “permissive burn day” or a “no-bum day” for each of California's 15 air hasins

Colorado Air Quality Control
Commission

Colorade Department of Public
Health and Environment of an

authorized focal agency

Colorado Code of Regulations

- -1 Colorade Smake Management

Program Manual

Significant users of prescribed fire must submit planning documents to Colorade Air Quality Controt
Commission for each area in which the user intends to use prescribed fire addressing the use and
role of prescribed fire-and resulting air quality impacts

Air Poliution Cantrof Division of Colorado’s Department of Public Health and Environment must
review planning documents and present comments and recommendations to the Commission

Commission must hold a public hearing and complete review within 45 calendar days of receipt un~
less significant user of prescribed fire agrees to longer review period

APCD may take up to 30 days to review permit application
*Notification of Ignition” must be submitied 2 to 48 hours before ignition

*Daily Actual Fire Activity” report due by 10:00 AM on business day following each proposed igni-
tion day
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Regulatory overview:
Responsible agencies
and appiicable law

Prescribed fire planning and approval

Montana/ldaho Airshed

Group with Missoula-based
*Smoke Management Unit” that
coordinates/administers

{daho and Montana DEQs and
local regulatory authorities also
:| have roles

Montana/ldaha Airshed Group
MOU committing to agreed-

| upon smoka management

| program and operating guide

{daho and Montana DEQ
regulations

Preseason burn fists entered into Airshed Management System between Dec 1 and Feb: 28 for
Spring Season burns (March 1 to May 31) and between June 1 and Aug 31 for Fall Season burns
(Sep 1 ta Nov 30) .

“Burns that will require more {han one consecutive day of ignition to complete require additional
coordination”

“Special notification and direct approvat from both DEQs" required for. “Extended-duration Land~
scape-scale Prescribed Burns” (“ignited and managed over weeks of time to mimic the natural
progression of fire on the landscape within parameters identified in the bum plan” and “monitored,
additionally ignited, -or partially extinguished until season-ending precipitation puts them out com-
pletely”}

Smoke dispersion forecasts posted to Airshed Group web page by approximately 10:00 am Mon
through Fri

Burns proposed via Airshed Management System by noon day befare proposed burn (noon Fri for
Sat/Sun/Mon burns) after reviewing dispersion forecast

Jdaho and Montana DEQs and local air agencies “may review the forecast and bum proposals by
2:30 pm . .. and relay any issues or concemns”

Restrictions/burn recommendation posted by 4 pm

“Local regulatory authorities . . . may impose additional burn restrictions after the.. ; . burn récom-
mendaticns have been posted®

.| Nevada Division of
Environmental Protection
(NDEP}) for all of state except
Clark County and' Washoe
County, which administer
program in their jurisdictions

‘ Nevada Revised Statutes

Nevada Smoke Management
Program

Permit application must be submitied at least 30 days prior to planned ignition date for fires emitting
more than 10 tons of PM10

Permit application must be submitted at least two weeks priar to planned ignition date for projects
emitting between 1.0 and 10 tons of PM10

Land managers must notify the Division as soon as practicable, but no later than 2 pin of the busi-
ness day preceding the bum

Division must issue finat decision on the burn {approval, approval with conditions, ot disapproval) by
5 pm on the business day prior t¢ ignition or burn is desmed approved

Notification to relevant regutatory authorities is required prior to ignition for projects that emit more
than 10 tons of PM10 and are within 15 miles of the state border, BIA trust lands managed under
the jurisdiction of a tribal air quality agency, or the borders of Washos-or Clark counties

New Mexico Environment
Depariment

i New Mexico Administrative
Code

Different requirements for burn projects with < 1 ton PM-10 emissions per day (SMP-1) and burn
projects with one or more ton PM-10 emissions per day (SMP-i}

SMP-1
* Notification of populations w/i one mile between 2 and 30 days prior to ignition
* Ragistration by 10 am one business day pricr ta planned ignition

SMP-iE:

« Registration by two weeks prior to planned ignition

* Public notification between 2 and 30 days prior to ignition for burns within 15 miles of a population
or w/ wind blowing toward a population

« Notification to Dept. between 7 days prior to ignition and 10 am one business day prior to plannad
ignition :

Notification of tocal fire authority prior to ignition required for both
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Regutatory overview:
Responsible agencies
and applicable faw

Prescribed fire planning and approval"

:| Oregon Department of Forestry

Oregon Department of
Environmental Quality

4 Oregon Administrative Rules

Operationat Guidance for the
Qregon
Smoke Management Program

|
1
3
1;
|
|
|
|

Land managers must register burns with the State Forester at least seven days before the first day of
ignition {requirement may be waived if federal policies met)

Land managers may request special forecast and insiructions at least two days i advance for multi-
day burns and burns with > 2,000 tons of fuel loading

Smoke Management Forecast Unit issues dafly forecasts and instructions no later than 3:15 pum.
during periods of substantial prescribed burning {forecasts and instructions are for the day following
issuance)

Land managers must provide fogation, method of burning, and fuel loading tonniages to Smoke Man-
agement forecast unit by the day of the burn

Land managers must obtain current smoke management forecast and instructions prior to ignition
and must conduct burn in compliance with instructions

Land managers must follow land management agency policies that pravide for affirmative “go-no go
decision” before ignition as documented and approved by line officer

Utah Department of

Environmentat Quality Division
it of Air Quality

Utah Administrative Code

Director of Utah Department of Environmental Quality’s Division of Air Quality must provide op-
portunity for an annual meéting with land managers fo evaluate and adopt annual emission goal,
which must be developed in cooperation with states, federal land management agencies and private
entities to control prescribed fire emissions increases to the maximum feasible extent; goal is estab-
lished prior to the beginning of fire season, either at the beginning of the calendar year or before the
year begins

Land managers must provide director with *long-term projections of future prescribed fire activity”
and “list of areas treated using non-burning alternatives to fire during the previous calendar year” by
March 15; land managers planning prescribed fire that will burn mare than 50 acres annually must
also submit a “burn schedute” at this time

Land managers must submit pre-burn information to director for approval at least 2 weeks before
beginning of the “burn window"

Land managers must submit burn requests for large prescribed fires to the director by 10 AM at
least two business days before planned ignition time

‘Washington Department of
Natural Resources

‘Washington Department of
Ecology

4 Smoke Management Plan
codified in Washington
Administrative Code

Muttiple day burns require fandowner to give burn plan information to DNR for review three'months
before the burn, with DNR notification of any additional requirements two months before the burn

# DNR determines that the burn has potential to affect communities, landowner must notify public of
the burn at least one week before they plan to burn

Approval process for “large prescribed fires” (those with potential to create significant smoke im~
pacts beyond the immediate fire area}

Land marnagers responsible for gathering and entering pre-burn site data into smoke management
reporting system

Land managers screen, pre-authorize/pre-approve and prioritize burns daily, and submit prioritized
pre-approvals to Smoke Management Section via Forest Service/DNR data exchange process

Smoke Management Section approves or disapproves each burn

Land managers give final approval to burns {taking into consideration a fist of factors)

‘Wyoming Depariment of
- Environmental Quality's Air
Quality Division

Wyoming Smoke Management
| Standards and Regulations
“ (codified as Chapter 10 of
Wyoming Administrative Rules)

Burners/land managers “whose total planned burn projects in a year are projected to generate
greater than 100 tons of PM10 emissions” must submit written reports to Administrator of Wyoming
Department of Environmental Quality's Air Quality Division "by January 31 every third year”; reponis
must “include documentation of . . . long-term burn estimates for the next three years, including the
location, burn area or pile volume, vegetation type, and type of burn for each planned buro project

Bums projected to generate 2 2 tons/PM10 per day {classified as "SMP-II") must be registered with
Air Quality Division at least 2 weeks prior to ignition

Public notification required at Jeast 2 days prior to ignition

notification to Air Quality Division 1 hour prior to ignition for SMP-{ burns and by 10 A.M. on busi-
ness day prior to ignition for SMP-If burns

Notification to relevant “jurisdictional fire authorities” prior to ignition
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II. The most common barriers to prescribed fire:

Incentives, capacity, and conditions on the ground

Interviewees across all states said internal agency
variahles, such as funding, incentives, and capac-
ity, tended to pose larger barriers than air qual-
ity concerns. In this section we discuss the factors
outside of air quality that prevent land management
agencies from reaching their prescribed fire goals.

Capacity challenges: Personnel and
funding

People often said inadequate funding and capac-
ity to accomplish more prescribed fire were the
key barriers to accomplishing mere burning. Many
people made statements like, “My biggest barrier
right now is funding,” or “We just didn’t have the
resources.” In particular, people said they lacked
the funding needed to hire qualified staff to prepare
for, plan, and conduct the burns. As one person
summarized, “It takes a lot of work to go from plan-
ning and doing the NEPA to implementation. We're
pretty limited as far as the number of personnel
we have.” One person added that they often focus

their limited budgets on mechanical thinning and
explained, “Mechanical work is expensive. So, if
we're spending our money on mechanical, then we
don't have money to do the final treatments of doing
burning on landscape. And, so, the constant push
for new mechanical acres then causes a backlog in
prescribed fires.” Forest Service interviewees across
regions felt that the size of the fire suppression
budget as proportion of overall agency budgets re-
stricts the amount of burning that can occur. BLM
interviewees stated that to plan at landscape scales,
units would require more stable funding. Burners
with the BLM in states without sage grouse popu-
lations said their ability to burn had been limited
particularly in recent years, because the agency at
the national level had realiocated budgets to states
with sage grouse. People said decreased state fund-
ing for DEQs also limits regulators’ their ability to
observe on burns or interact with land managers,
which, as we note below, is important to finding
opportunities to increasing burning.
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Lack of sufficient qualified staff to conduct burns

was a key capacity limitation.

* Capacity to burn is limited when burn windows

coincide with wildfire season. Across agencies
and states, individuals consistently said when
wildfires are burning, their qualified person-
nel leave local units to work on wildland fires.
Sometimes when the nation is at a preparedness
level four or five, people said it is too difficult
to request fire personnel to work on prescribed
fire. One person explained, “One of our big stra-
tegic issnes is of course when we need to burn
in the summer, everybody’s fighting wildfire...
We just don't have people around to burn. I got
certified as a helicopter manager because when
I needed to burn in the summer, everybody was
gone, doing suppression, and if..I could imanage

the helicopter, we could burn.” One interviewee

said that they sometimes can get burning done
with severity resources (i.e, people relocated to
an area in preparation for wildland firefighting},
but this is challenging because those personnel
might be called onto a fire at any momernt. Peo-
ple said the fact that wildfire seasons are getting
longer has exacerbated this problem.

* Capacity to burn can be limited outside of wild-
fire season due to loss of seasonal staff, train-
ings, and other demands on staff time. Often
land managers want to burn in the off-season
when they no longer have seasonal employees
to implement burns. One person explained,
“Just as burn season is gearing up, we lose most
of vur workforce. If that didu't happen, I think
we would be in a very different position to do
landscape-scale burning.” In another state some-
one said, “One of the biggest restrictions is just
funding in general. And then, because a lot of
our firefighters are more of our operational staff,
or more on 4 seasonal basis, a lot of times they’d
be committed to other projects . . . committed to
some seeding [elsewhere] or committed to doing
some fencing. And so, then . . . when the burn
window does open up, we don't have the capac-
ity to complete the objectives, because we dou't
have the bodies.” A few interviewees said that
trainings and leave during the holiday season
also limit the availability of personnel during
key burn windows, especially in the Southwest.

¢ Some pointed to the challenge of hiring and
training qualified burners and “fire adapted”
line officers. People said the professionaliza-
tion of fire personnel has limited the number of
people who are availdble to staff burns: Some
inteérviewees felt that there is a significant chal-
lenge in hiring personnel and having the right
person in the right position in order to imple-
ment prescribed burn programs. One BLM inter-
viewee said, “It’s very challenging to hire fuel
specialist{s) at the G59 level . . .. [The] fleld of-
fices are competing with the Forest Service and
with [the state forestry agency] for the same per-
sonnel. [Those] agencies are often hiring at high-
er grades . . . . My first challenge is personnel-
having the right person and the right position,
in arder to implement these prescribed fires.” A
Forest Service interviewee pointed out that there
was a need, not just for people qualified to con-
duct a burn, but for line officers who understood
fire, explaining a need for “actively finding and
developing fire adapted line officers. And, that
doesn’t mean that they had a lot of fire experi-
ence, but that they have a lot of fire knowledge
and have people that they can work with and
trust to build that knowledge and continue to
be able to do fire.” One state forestry interviewee
shared that their agency “does not hire foresters
nor do we have a training program for foresters
to be equipped to conduct prescribed buming on
the landscape.” In multiple states, we heard that
if the state land board or forestry division does
not support prescribed fire, this can limit federal
burners’ ability to burn, because it becomes more
difficult to share resources, coordinate commu-
nication, or work across jurisdictions.

Capacity challenges: Resource sharing
and logistics

People cited problems sharing resources across
units due to lack of flexibility associated with
budget requirements and limitations on travel,
One person told us that in the past year they had
observed that seasonal fire personnel on a particu-
lar forest were inactive, but were not being shared
with other forests. When we asked why they said,
“I don't know if it’s a cultural thing, I don’t know
if there is actual legal barriers, or the budgets,
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or whatever it is, There has to be some reasorni. I
know when I talked with people in the past, it’s
ultimately they have people that they need to give
paychecks to. There is a fear of if they start mov-
ing around like that, they will lose their budgets.
They’ll lose their people. They1l lose the ability to
payv salaries,” Another person indicated that when
burn windows fall at the end of the fiscal year, this
can be challenging because of the availahility of ac-
cessing funding as the fiscal year ends and begins:
Limitations on travel also have affected the ability
to find capacity, according to several intervieweces.

People said enfering ixto agreements to share re-
sources is a persistent challenge, and that there is a
need for more knowledge of funding mechanisms,
streamlined legal advice about their use, and more
staff capacity to administer agreements, Many not-
ed that they have to combine the resources of mul
tiple units or agencies to conduct burns, and most
people highlighted the challenges associated with
sharing resources. One person explained this in de-
tail saying, “We often reach out to our neighboring
agencies for assistance with resources and staffing.
And that's all facilitated through agreements that
we have, both with our state and other federal part-
ners, and that process of getting those agreements
in place is often cumbersome. Some of the [author
ties} I think are nat clearly understood . . .

[are] differences of opinion between indi
grants and agreement specialists, or differe
yers, but there isn't even agreement from one
to another [about] how things are being inter
Or when the Washington office, when the
puts together agreements, they may do som
that our staff here says we can’t do, And so,
a lot of inconsistency or different interpre
of how law is applied to these agreements
authorities that facilitate these agreements . .
see that as another big regulatory barrier tha
for us to be able to move forward and furtt
lize prescribed fire as a management tool.” T
resources, often people have in place many
ments with partner agencies. For instance, a
Service Regional Office might have two agre
with a corresponding National Park Service
often one for outgeing and one for incoming
each only lasting five years and requiring tr;
and reporting.

A consistent theme was the need to find ways to fa-
cilitate more nimble resource sharing, particularly
among federal agencies. One person commented,
“We try to partner, whether it’s with the Forest Ser-
vice, Fish and Wildlife, [National Park Servicel, for
Bureau of Indian Affairs], and we're trying to in-
crease the size of the burn—do cross boundary type
work. There’s no good way to move money between
the federal agencies for this, It would really help,
because a lot of times, at least in [this state], the For-
est Service is the ones with hotshot crews and the
belicopters. We want to do larger landscape type
burns, and want to use their helicopter. They're
more than happy to work with us on that, but it
is a nightmare to try and pay for that helicopter
. ... We have to be ahle to move money between
the agencies, just like in a wildfire, we all charge
to the same code. Why doesn’t that happen on a
prescribed fire? It's a buge hindrance.” Staff fre-
quently said things such as, “There has'to be a way
that we can exchange money between the agencies
to get these larger landscape burns dotie.” Another
personsaid finding a way to use something akin to
the funding system in place during wildland fire to
order and pay for resources from other federal agen-
cies would be “the single biggest breakthrough” she
could imagine that would help the federal agencies
get more fire on the ground.
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Agency leadership and incentives
Interviewees said there are limited incentives to
burn, making leadership a critical component of
successful programs. Federal agency employees
in particular said burn programs rely on the com-
mitment of agency leadership and fire management
officers (FMOs), As one person explained, “I really
don’t think there’s a lot of incentive within the orga-
nization to do prescribed fire. I think the incentive
comes from the agency administrator and burn boss
passion for doing what's right on the landscape.”
Interviewees said when line officers and FMOQs ex-
hibit initiative and passion for burning, they of-
ten find creative ways to maintain and build their
programs. One interviewee also reflected that local
line officers or fire personnel can create a culture
supportive of prescribed burning on their units.
As they descrihed their forest staff, this person ex-
plained, “They have a great deal of enthusiasm and
understanding about why this work is important,
and bow they can use prescribed fires in the future
to make good use of wildfire opportunities. There's
a lot of focus on being strategic with the use of pre-
scribed fire, and then also with the use of wildfire,
and there’s a huge amonnt of support from the re-
gional leadership all the way down to get there. I
think the leadership plays a huge role in that.”

People said agency history, culture, and profes-
sional expertise can all influence prescribed fire
programs. Besides the need for clear and active
support of senior leadership for prescribed fire,
people noted that having a culture or history of
focusing on suppression can affect an agency’s
activities, One BLM employee explained that the

agency has more experience, history, and personnel .

trained for suppression, creating some bias towards
suppression and less expertise in prescribed fire. A
Forest Service employee noted, “A key partisit’s a
cultural thing. I think {frow] a lot of places {whare}
we get our fire folks, they come from the suppres-
sion background, so suppression is what they know
... They may not be completely comfortable with
prescribed fire.”

The structure of agency performance measures
creates weak incentives to use prescribed fire.
Setting fnels tacgets (i.e. acres on which fuel loads
have been reduced by a certain amount) can cre-
ate incentives for land management agencies to

increase prescribed fire use. However, mechanical
treatments {i.e. removal of fuel through mechanical
thinning) can be a more predictable way to meet
fuels targets with less associated risk, both to the
public and to agency staff who need to implement
projects and meet targets, As one person said, “[M]
echanical treatments typically have wide open win-
dows . .. {they] can happen 10 months; 11 months of
the year, versus prescribed fire on a specific piece
of ground. You may only have a few days here and
there . . . to put that [prescribed fire] project on the
ground.” Others noted that the timber target {i.e.
volume of board feet sold) is more challenging to
meet than fuels targets, and that timber targets have
gone up for the Forest Service in recent years. Me-
chanijcal thinning can help managers achieve both
targets, while prescribed fire only contrihutes to the
fnels target. Several Forest Service personnel noted
that it is not difficult to meet fuels targets, particu-
larly because they can count wildland fire acres
that burn for resource benefit towards their targets,
leading to relatively more emphasis on meeting
timber targets (however, this has changed as of FY
18; regions and forests now only count prescribed
fire and non-fire treatments towards their targets,
although acres treated through natural ignitions
that burn for resource benefit are still counted at
the national level). A BLM ewployee raised another
dynamic around increasing prescribed burning, ex-
plaining, “I don’t want them pushing getting pre-
scribed fire work done to meet our target, because
once we start deing that, then we can end up put-
ting fire on the ground when we shouldn’t be.”

Interviewees across all states also believed risk
aversion was an important factor in willingness to
burn. At the local level this tended to reflect con-
cerns about personal liability in case of an escaped
fire. At the higher level it tended to reflect politi-
cal considerations, One interviewee explained: “It
gets to that risk aversion component with our line
officers or even our burn bosses. And I would say
with the burn bosses . .. it probably gets more back
iuto those liability questions, tort claims, and the
potential consequences if there’s an escape that's
created some risk aversion with our implementers
for sure. I think at the agency administrator level,
it's probably more the social/political components
that create or contribute toward that risk aversion.”



118

Prescribed Fire Policy Barriers and Opportunities: A Diversity of Challenges and Strategies Across the West 21

« At the local level, interviewees felt that the

liability and career risk associated with pre-
scribed fire is a deterrent from being more
proactive with fire. Some burners, especially
with the Forest Service, said they were not al-
ways sure the agency wounld suppor{ them in
case of an escape, whereas others felt confident
that they would have legal protection from the
agency as long as they acted within the scope of

their duties and parameters of their burn plans. =

Some said they were encouraged to hold private
insurance; others said this was not necessary.
Another challenge may rest with the different
liability laws across states; as one interviewee
stated “Anytime you do prescribed fire, differ-
ent states have different lability laws, Some are
vague . . .. Some are limited lability or simple
negligence . . . . there’s gross negligence, simple
negligence and strict liahility.” Several people
noted that because the incentives to burn are
few and hurdles to burning are many, if a line
officer or FMO is more risk-averse, prescribed
fire activities will be minimal on that unit.

Among high-level decision makers, political risk
aversion and other agency practices can pose
major barriers to putting fire on the landscape.

If an elected official does not support prescribed
fire, this can significantly limit burning, even on
federal lands. One interviewee fi Washington
said, “[The] personality of the person that’s talk-
ing to the burner, the person signing the permit,
all the way up to the Commissioner of Public
Lands, who's an elected official . . . if the elected
official is extremely risk-averse, that pretty mnch
shuts down burning. If [that person] is very pro-
active about forest health, we can have alittle
bit of risk, and maybe an intrusion and learn
from it.” In Colorado, one person explained that
there have been liuitations on their presciibed
fire programs statewide due to moratoriums on
burning after the escaped Lower North Fork
prescribed fire and during times when fires are
active on the Front Range, ever-when burning
conditions may be excellent in other parts of the
state. Due to several escaped burns in the early
2000s, the BLM put in place a system of checks
and balances that make it a more lengthy and
difficult process to implement prescribed burns.
According to a BLM interviewee, this process
still exists and is in need of updating in light of
improved training and practice.
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Other challenges: Burn windows and
other conditions on the ground

Limited burn windows, coupled with the chal-
lenges of getting adequate capacity during those
windows, are a significant barrier in some places.
Even when the conditions meet the prescription,
burn windows often coincide with other consider+
ations: a high visibility fire elsewhere, a weekend
with a local festival, or a time when personnel are
not available. In Arizona, one interviewee said that
drought conditions meant that fuels were often too
dry to burn {i.e. locations were not within prescrip-
tions for prescribed fire). In high elevation areas, we
heard that burn windows are short, because fuels
can be under snow or too moist, and often come at
the height of wildland fire season, making it dif-
ficult to get capacity to burn,

Other landscape conditions, like fuel types and
topography, can create cballenges for increased
prescribed burning. Discussing fuel loads, one in-
terviewee said, “It took a long time to get into this
problem, and it’s probably going to take guite a long
time to get out of it. I mean, we've been suppressing
wildfire for over 100 years, and it's led to a larger
fuel buildup.” Many BLM interviewees discussed
invasive cheatgrass as a prominent barrier, as the
presence of cheatgrass makes use of prescribed fire
particularly challenging, providing additional in-
centive to rely on mechanical treatments, A Forest
Service employee also described the issue, saying,
“Cheatgrass, of course lit's a] huge limit to pre-
scribed fire . ... We're actually buying mechanical
equipment because we know we can't put fire on
the ground.” Some places said their steep topogra-
phy made burning difficult, while others said to-
pography that facilitates inversions into populated
areas makes it difficult to manage potential smoke
impacts.

Species conservation requirements in some loca-
tions can canflict with application of prescribed
fire. BLM interviewees all agreed that a major fac-

tor impeding the agency’s ability to implement pre-
scribed burn programs are'the restrictions put into
place to protect sage grouse. Another example is
spotted owl habitat protection in western Oregon,
which impacts burning ability, and is further ex-
acerbated by fragmented land ownersliip patterns,
creating, as one interviewee described, “layer(s) of
Swiss cheese on the {land management} map. And
{then} you're just trying to burn all the little pieces
in-between that happen to be mid-slope or down
in the creek, [which is] not ideal.” These variables
around threatened and endangered species habitat
also can interact with other considerations. As one
person said, “I think {{it’s] all the different regula-
tions on the landscape from threatened and endan-
gered species to just . . . trying to find that perfect
time where you're in prescription, the weather’s
right because you're in prescription, you're in the
right place at the right time, so the owls and the
bugs are happy and the salamanders are happy . ..
.And then also I think third on the list is the smoke
management approval.”

A few of interviewees indicated that getting
through the NEPA process creates a barrier to ac-
complishing more prescribed fire. Some suggested
that the federal agencies find greater opportunities
to undertake project planning and NEPA analysis
jointly. One person explained, “I think we shounld
be looking at being able to share, do NEPA jointly
and have the Forest Service take the lead and ac-
tually work on a landscape scale that includes all
federal ownerships. And then we can maybe move
through that process faster, and actually get'more
fire on the landscape on those fringe areas where
we could do joint projects.” A couple people ex-
pressed a desire for less NEPA requirements. One
person said it was not the law that was the problem,
as much as the details of decisions made through
the NEPA process by interdisciplinary teams with-
out a fire ecologist on staff; in these cases, their
plans did not adequately anticipate or support pre-
scribed fire,
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and succesail siralesies o maintain
ey

Most interviewees said that they were focused on

opportunities to grow prescribed fire programs

through addressing capacity and resource limita-"

tions, People in most states said air quality regula-
tion was not their biggest challenge and pointed to
the importance of the strategies they have in place
that allow them to work well with air quality regu-
lators, The exception was in Oregon and Washing-
fon where people said additional work is needed
to find agresment on air quality regulations and
space to increase burning with state agencies, In
this section we discuss the strategies interviewees
said they were using to maintain and increase their
use of prescribed fire {see also Table 2, page 29).

Increased collaboration among all interested par-
ties can be crucial to finding creative solutions to
accomplish more prescribed fire, For instance, a
creative opportunity is in place now in California,
called the Fire MOU Partnership, which is a vol-
antary group that involves regulators, CALFIRE,
federal land managers, and NGO partners. The
group is focused on improving understanding of
barriers to prescribed fire and opportunities. Work-

ribed fire programs

ing groups within this partnership dre examining
why burning does not occur on available burn days,
and whether this is due to weather, lack of capac-
ity, poor planning, or other variables. An agency
staff member in another state explained the need
for increased agency collaboration, saying, “it
wouldn't hurt for us to have a little more collabo-
ration with other agencies as far as trying to get fire
on the ground . . . . We probably don't work with
other agencies as much as we probably should . ..
. We could probably work a little bit together to do
more landscape type projects instead of we do our
projects and the [other land management agency]
does their projects.” These types of partnership
also allow groups to find creative opportunities far
resource sharing. Such efforts to foster more pre-
scribed burning have benefits beyond prescribed
fire. One Forest Service interviewee explained this,
stating, “because it’s the working relationships dur-
ing the prescribed fire season that jumps over into
the suppression season, and you already know each
other, and suppression goes easily because of hav-
ing those relationships in fire and fuel management
already.”
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Coordination among burners and betweén air
quality regulators and land managers is essential
to managing competition in airsheds and capital-
izing on opportunities for burners with difficult
burn windows and prescriptions. One example is
the Montana-Idaho Airshed Group, which is run by
and for major burners (federal and state land man=
agers, and large private landowners) to coordinate
burning activities and streamline communication
with DEQ. The group has a system, something that
people in several other states said they wanted, for
inputting and tracking all burn requests online

{provided by Air Sciences, Inc.). To avoid trigger-

ing air quality concerns, the group’s coordinator,
staffed as a rotating position among the burners,
approves all burn requests, and communicates on
hehalf of the burners to DEQ, so that individual
burn bosses do not have to. One person explained,
“I think that smoke management is a genuine chal-
lenge. I think that we can work with what we have,
which has been built by burners and has been iter-
ated by burners over the last 30 vears to be as un-
obtrusive a smoke management approval process,
as we can figure out how to build [our programs}.”
Burners and regulators alike in Montana pointed
to the fact that regulation in the state leaves some
flexibility, which is valuable for finding creative
solutions and promoting communication. As we
discuss more below, other states also have air qual-
ity lialsuns or meetings throughout the year to co-
ordinate among burners,

Dedicated positions and processes, particularly to
navigate the intersection hetween prescribed fire
and air quality, to bridge across land management
agencies, and with air regulatory agencies, are es-
sential. Interviewess said that open communication
and trust are essential to understanding each oth-
er’s concerns and finding opportunities to improve
practice. As one person said, “I find that for our
federal partners and for me, working with private
landowners, having a strong relationship with our
air quality districts, like a personal relationship,
has been so important to getting projects done.” The
Montana/Idaho Airshed Group plays this bridging
role. In most states today, the Forest Service has a
dedicated liaison that works directly with air qual-
ity managers to find opportunities to burn and track

multiple planned burns in airsheds. The first such
position was in Arizona, where for years it was co-
funded by the DEQ and Forest Service, which now
funds the position entirely from the National Forest
System budget; people credited this model for being
essential to supporting effective burn programs. On
the matter of trust, one regulator said, “When you're
talking about the consequences of a decision being
health consequences, if you don’t trust that per-
son or think that person might not be forthcoming
with the amount of information that you may need
to make a good deciston, then we have to defanlt
back to a more conservative decision.” This person
explained that FMOs who proactively communicate
within their agency and with connty and regula-
tory partners often get their burns approved with
more success than those who do not embrace com-
munication.

People also emphasized the importance of rela-
tionships among land management agencies, at
both the state and federal levels. One person gave
the following example: “Those working under the
FMQ are very integrated and {on a] first-name-basis
with their {state agency} counterparts on the fire
side. And there’s a good rapport and cooperation
between the supervisor and the unit chief. ... In
the areas where we've had the biggest challenge,
[that] is where either one or both of thoserelation-
ships are not as strong. So I think wheré there’s
a will there’s a way, and when there’s not a will,
there’s not an incentive to find a way. And it very
much does come down to those, in many cases,
those relationships.” In several states, people said
partnerships among agencies allow them to find
greater opportunities to burn, often by finding op-
portunities to share resources.

Communication, trust, and creative public out-
reach also are essential among agencies and the
broader public. One person noted the importance of
having interagency communication strategies and
using multiple partners to communicate about fire
with the public, both to build a united voice and
use partners that have established trust with differ-
ent stakeholder groups. Another person explained,
“These [agencies] entities are basically working
with . .. limited resources and 110% workload usu-
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ally. So coordinating between the agencies, if it's
not mandated typically falls off the plate . . . that’s
I think where a lot of the issues end up happening
... that {lack of] communication . . , that translates
into really mixed messages to the public. If people
aren’t saying what the issues are, or why we're us-
ing prescribed fire, it creates a lot of communication
barriers.”

People have in place some options to share re-
sources, although these are limited and vary in

their use by state. Interviewees stated that there

are ways around agreement issues such as “if you
just need an engine for a day or two, most folks are
more than willing to say, ‘Yeah, I'll send my engine
over, you gend yours over, we'll just kind of doa
handshake:;” however, people said this was more
challenging for high-cost items. In Arizona, the
land management agencies are using a Joint Pow-
érs Master Agreement to support resource sharing
within the state for prescribed fire. Other regional
and state offices said they are working with units to
coordinate agreements to create efficiencies. Other
people said they were utilizing the Good Neigh-
bor Authority or “Wyden Authority” to share re-
sources with the states and indicated these were
useful policy toals. ' In Utah, the state established
the Watershed Restoration Initiative (WRI) in the
Conservation and Development Division. With a fo-
cus on wildlife habitat, WRI brings together funds
and proposals from state and federal agencies as
well as non-profit organizations to fund priority
habitat restoration projects. Interviewees indicat:
ed that this facilitates prescribed fire projects and
other fuels treatments by leveraging funding from
multiple entities that has the flexibility to be used
across diverse land ownerships and funding years.
The program is one thing that helps provide “my
fuel managers a lot more room to be strategic and
to jump on when a window opens.”

Improved monitoring data and smoke modeling
efforts within the land management agencies can
pravide information that will support increased
burning. As one person explained about their DEQ
partners, “They’ve recognized that some of [their
air quality requirements} really don't align with

meeting the goals of protecting public health, We've
got some of our meteorologists that work both for
the BLM and for the Forest Service . . . we're deploy-
ing them when we do prescribed fire, And we're do-
ing much more intensive monitoring of atmosphere
conditions, And we’re starting to question some of
the models that have been used in the past to help
determine what the ventilation index is an any
given day, and therefore, how much we can burn.”
In hoth California and Utah, as well, people told us
that air quality regulators and land managers are
working together to identify opportunities to burn
more at higher elevations, even when air quality
in populated areas is poor. Doing so will require
iniproved monitoring and modeling of smoke and
could present opportunities for additional burning,
In a few places, people said that individual regula-
tors within a state sometimes would allow for dif-
ferent levels of burning; improved data from land
managers and transparency. in decision-making
from air quality regulators both would be useful
for making decisions more consistent and evidence-
based. In some states, interviewees noted that their
current or anticipated hiring of a dedicated meteo-
rologist position in the state supports their increas-
ing reliance on metearology to inform smoke man-
agement in the state,

Several interviewees said that the lJand manage-
ment agencies could incorporate air quality and
human health considerations more effectively into
their ethos, One person, said, for example “I still
think land management in the Forest Service is still
really lacking air quality as a resource as some-
thing this is part of our responsibility. It's vastly tm-
proved...fhut} it's still lacking.... I think..until we
do that, it looks to the regulators much like we're
not taking this very seriously, as if air quality is not
a part of the decision-making system.” A sugges-
tion was that air quality considerations and com-
munications traiming be more embedded within
the cadre of personnel conducting prescribed fire,
Some suggested the need for dedicated prescribed
fire teams for capacity reasons, and a couple peo-
ple suggested that those teams could be especially
trained in communicating around smoke impacts
to improve practice.
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ions and recommend
Qur interviews did not yield clear indications that
policy change is needed at the federal level at this
time, as most interviewees said there were op-
portunities to increase the use of prescribed fire
that would not require changes to law. However,
realizing these opportunities will require creative
problem-solving, and a commensurate input of
staff time, funding and capacity, and leadership
initiative, Two areas where policy change may be
warranted are in smoke management programs in
Oregon and Washington, where such revisions are
underway, and potentially to facilitate easier ap-
proaches to interagency resource sharing. In ad-
dition, changes to incentive structures within the
Forest Service may be warranted, and it is worth
exploring possible internal practices that could al-
leviate current capacity limitations. We offer our
targeted suggestions based on this phase of our re-
search below,

Concly

Coordination among burners and between air
quality regulators and land managers is critical
to maintaining and increasing the amount of pre-
scribed burning that occurs. Our interviews indi-
cate that there is no “silver bullet” to increasing

the application of prescribed fire, and that problem-
solving requires local solutions that can only be
identified through interagency coordination and
problem examination. We recommend other states
consider whether they would benefit from a state-
wide airshed group or partnerships following the
models of Montana/Idaho Airshed Group and the
California Fire MOU Partnership, or whether their
existing partnerships and forums already serve this
role. Other suggestions include the following:

s Ensure air quality liaisons or smoke coordinator
positions are in place and staffed in all regions,
with additional state-level positions as needed.

s Support state-level groups that promote com-
munication among burners to manage competi-
tion within airsheds; these groups benefit from
online platforms for tracking burn requests and
related information.

e Improve measurement of smoke generation and
dispersion to allow partners to find additional
space to burn while navigating air qnality con-
cerns; targeted investment in necessary mea-
surement techniques, equipment, and trained
staff/metearclogists would be valuable.
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The Forest Service, and the BLM to a lesser extent,
would benefit from improved internal incentives
to encourage more burning, Opportunities may
include:

* Ensuring that leaders prioritize prescribed fire at
all levels of the agency. One example comes from
Utah, where several forest supervisors have, ac-

cording to one interviewee, “set a million acre

challenge in the next five years to help move
the [prescribed fire] program;” the challenge is
endorsed by the Governor in order to “help move
the culture into more action on the ground.”

» Examining targets to identify additional path- ‘

ways to incentivize prescribed burning. For in-
stance, there may be opportunities to provide
targets at the national and regional levels that
can only be met through prescribed fire, as com-
pared to current fuels targets that can be met
through wildland fire acres-burned or mechani-
cal removal of fuels.

» Creating rewards or additional incentives for
places that have the interest and a plan in place
to increase burning. Options include dedicat-
ing funding to prescribed fire, which could be
allocated by Regions or by Congress; recipients
could be the agencies or collaborative efforts
among community partners working together
with federal land managers.

Providing training to key fire management per-
sonnel and line officers about navigating person-
al liability concerns so that they are comfortable
responding to positive incentives to burn more,

In a time of limited capacity and declining federal
budgets, the federal agencies need more efficient
avenues for sharing resources. Recommeandations
include:

= Providing consistent puidance on agreement
mechanisms and associated requirements and
developing additional personnel with the ex-
pertise to enter into and manage resource shar-
ing agreements effectively. One option may be
to reorganize coutracts and agreements staff so
that expertise is more centralized and advice is
more consistent.

« Identifying a mechanism for sharing resources
and dollars for prescribed fire activities that lim-
its requirements for agreements, One possibil-
ity is to identify whether the Forest Service or
BLM could have a budget line or authorities that
would allow them to order resources from mul-
tiple agencies more efficiently, with less need for
interagency agreements. As all resources are the
property of the federal government, many people
said they wanted to see easier ways to share re-
sources, while still maintaining accountahility.

To overcome persistent capacity challenges, per-
sonnel must be available at critical times to con-
duct prescribed fires. We have three suggestions
for consideration:

* Dedicated prescribed fire crews could he cre-
ated, either within or across agencies, and uti-
lized more extensively. These crews would not
be available for wildland firefighting, except
perhaps in special circumstances, and would be
trained in the unigue smoke managemeant and
outreach skills that are needed in conjunction
with an active prescribed fire program.

¢ Fire personnel could be organized such that
they are more easily moved from one forest to
the next, depending on the need for to conduct
priority burns. We suggest actively seeking ways
to utilize fire personnel more nimbly throughout
the year, For instance, one Forest Service region
is exploring how to put iudividuals with pre-
scribed burns qualifications into the Resource
Ordering and Statns System (ROSS)® to facili-
tate available personnel staff being sharad across
forests.

¢ Agencies could find ways to support greater in-
volvement of non-federal personnel {The Nature
Conservancy, local fire departments, etc.) on pre-
scribed burns.

There are opportunities to improve planning to
support increased application of prescribed fre,
We suggest requiring that teams planning fuels re-
duction and forest restoration projects ensure they
have members from both resowrce management and
fire management. When this does not occur, proj-
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ects often fail to incorporate plarns and prescrip-
tions for prescribed fire effectively. Regional and -

state program leads also should consider where
there are opportunities to improve strategic plan-
ning to make sure the planning is completed and
personnel are in place to capitalize on burn win-
dows in areas that are high priority for fuels reduc-
tion.

Changes to air qnality law and associated regula-
tions at the federal level are not a priority, accord-
ing to our interviewees, at this time, Most people
said this was not their biggest barrier, and everyone
suggested there was room for improvement related
to internal agency dynamics, providing incentives,
and ensuring capacity is available. In most states,
people felt these factors should be addressed befare

focusing on air guality regulation; the exceptions -

were Oregon and Washington, where more collabo-
ration and communication is needed at the state

level to identify opportunities to accomplish more
fire and navigate relatively more conservative air
quality regulatory processes. People also said more
strict PM2.5 standards will likely pose additional
challenges compared to the current state of prac-
tice, and that this issue will need ongoing attention.

Among the major challenges moving forward will

be finding opportunities to increase the spatial

scale of burning. Landscape-level burning will
generally require:

» (reater resource sharing both between agencies
and other partnering organizations;

s Better engagement of private landowners, which
in some places may require that the states ad-
dress liability concerns for private burners; and,

e ldentifying ways, given the need for such burns
to last multiple days, to create flexibility with
regard to air quality regulation.
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) Primary reported barriers and
chailenges

Facilitators and opportunities

Table 2 State-by-State Summary of Primary Challerniges and Opportunities

interagency relationships for burning
and air quality oversight

* Many air-quality sensitive populations

* Limited personnel capacity; resources on
wildland fire

+Utllizing agreement/funding mechanisms

:{ * BLM funding redirected to states with sage

grouse

Non-attainment for PM 2.5 around Phaenix

and Tucson

» Intermixed landscape across private/federal/
state lands -

* 4FRI™ is-a motivator for increased
Rx fire in the state

* Agreements-and partnerships
across.agencies and organizations
to move résources and increase
capacity. This includes the commu-
nities-at-risk agreement between
BLM and State to administer private
land projects

* Extensive interagency communica-
tion has identified greater opportuni-
ties to bur

» Joint Powers Master Agreement aliows
exchange of resolrces across boundaries
outlines joint procedures/policies

*Warking groups for individual counties

= Arizona Gonservation Partnership brings
agencies together to identify priority areas
based on their gaals and objectives

*» USFS air quality liaison with DEQ in AZ

*Rx fire*® councif active to support burning

| < Non-attainment areas for PM2.5 and ozone

in places with high popuiation (e.g. San

Joaquin Valley)

1 » Gompetition in airsheds in terms of
emissions from woedstoves, farm industry,
manufacturing, cars, etc.

* Qualified personnel are limited and often
not avaitable due to trainings, vacations, or
being pulled to wildland fire in other parts
of state (year-round fire season)

* Political pressure to not burn during
wildfires

*Qualified personnef sometimes not
available to fill BLM positions

+ Intermixed landscape across private/
federal/state Jands

* Strong communication across air
quality and land'managers

+innovative public-outreach strategies

» CAL FIRE increasing commitment
1o Rx fire, and partiering with USFS
and the Nature Conservancy (TNC)
o do more

* Findings opportunities to better
utilize burn days, address policy
issues, and identify-opportunities
through MOU'™® partnership

« Creating more¢ local and strategic
air quality decisions based on better
monitoring, data, and communica-
tion

« Potential improve Forest Service
strategic pfanning to identify and
support more opportunities

* Online PIFRS {Prescribed Fire incident
Reporting System) to track multiple burn
requests and facilitate permitting

*Interagency, daily smoke coordination call
1o consider effects and feasibility of multiple
planned burns

*MQOU between federal land managers,
environmental organizations, Cal Fire, Rx
fire councils, committed to common goal of
increasing Rx fire and identifying problems
and solutions

* Air and Land Managers group, which meets
twice a year to problem solve

= GA and NV Smoke and Air Council

*Interagency Air and Smoke Committee
dedicated to technical matters like monitoring
strategies

+Thres Rx fire councils active to support burn-
ing

1 *Lack of capacity during short burn
windows (resources often out on wildland
fire}

«Shont bumn windows {fuels often under
snow or 100 moist)

1 » Risk aversion by land managers and

political leaders, especially after Lower N,

Fork fire

i] » Challenges utilizing agreement

mechanisms to share resources across

agencies

4 «Mixed fand ownership along Front Range

* Non-attainment zenes for ozone around
Denver (summer)

« Committed FMQs/burn bosses who
capitalize on available opportuni-
tios to burn and communicate with
regulators to maintain productive
relationships

* Interagency resource sharing

» Group of stakeholders forming to
meet annually with Air Pollution
Control Division

= The Air Poltution Control Division meets bien~
nially with burners

» CO Fira Prevention and Conirol reviews burn
plans; alt agencies opoerate under master
agreement to share resources

* Colorado State Forest Service are employ-
ees of Colorado State University and cannot
conduct Rx burns; they burn pites as DNR
emplayees

*Rx fire council active to support burning

* Annual meetings with major burners and
regulators occurring in last two years
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Primary reported batriers and
challenges

Facilitators and dpportunities

Interagency relationships for burning
and air quality oversight

= Short burn windows due to weather
conditions and complex topography
{valleys more prone to smoke intrusions)

» When burming can ocewr, there is
competition in some airsheds among
multiple burners

«{.ack of funding and resources to conduct
burning.

idaho ' .

<i1 *Non-attainment areas are already at risk of

. violating air quality standards

* BLM funding redirected to states with sage
grouse

;| * Public communication about Rx burning
has historically been limited

» Strong interagency communication

*Burning goals based on available
resources

~Improved understanding of burn
policies and how to conduct Rx fire

+ Dedicated meteorologist position

* Opportunities fie in building a more
robust SMP* including mora cam=
munication with the public.

« Potential opportunities to increase
staff for burn paperwork adminis-
tration, increase resources in field
edugcation, and improve interagency
communication

» Montana/ldaho Airshed Group coordinates
burn planning-across both states among
federal, state, and private burners working
under a MOU; group leads coordinate and
communicate with DEQ on behalf of burners
during ventilation hotfine period

= Annual burners meeting

*USFS’ focus on meeting timber targets
results in more mechanical thinning than Rx
burns, especially when fuels acre targets
untit FY 18 could be met through wildiand
fire gvents

» Utilizing agreement/funding mechanisms

» Non-attainment for PM 10 around Missoula

1« Public frustration about Rx fire when their
use of woodstoves or other activities may
be constrained during some seasons

«The MTAD Airshed group facifitates
compunication across major and
non-major burners:

» Some burners work closely with the
airshed group to'make their needs
known, which helps them get ap-
proval during tight windows

= Flexible regulatory structure at the
state level

*Montana/idaho Airshed Group coordinates
burn planning across both states among
federal, state, and private burners working
under a MOU; group leads coordinate and
communicate with DEQ on behalf of burners
during ventilation hatfine period

= Annual burners meeting

= State has agreements with BLM and FWS,
which enables them to help federal agencies
conduct pile hurning

4 »Limited funding and human resaurces,

often due to being pulied to fire

suppression

Short burn windows for broadcast burns

due to inversions

» Sage grouse and cheatgrass
considerations for BLM
« Ry fire-still somewhat sensitive in state due
to Little Valley escaped Rx fire in 2016
wherg humes wera ost. State forastry,
which conducted the bum, hasn't done any
biirning since that fire

« Smoke from California fimits air quality in

1 airsheds

i:% = No strong sense that a great deal more Rx

fire is needed

Ia
L

*MOU between BLM and NDEP

+ USFS-BLM fire resource sharing
agreement in place

* Opportunities include increased
outreach to the public and provid-
ing more burn trainings to increase
capacity and skifls of agency
employees

* BLM and NV Division of Environmental
Protection (NDEP) have an agreement for Rx
buening that must be re-done every five years.
BLM agrees to work with the-state and follow
the permitting process, and BLM agrees to
provide NDEP the amount'of polfution the
agency produces and allows NDEP to come
to their burns

+The USFS in R4, specifically NV, to address
personnel capacity issues, has an agreement
with BLM in which USFS sets aside money in
an account, and if they need to use the BLM,
BLM can charge to that account and be avail-|
able on a fire

*In pracass of forming an Rx fire council
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Primary reported barriers and
challenges

Facilitators:and opportunities

Interagency relationships for burning
and air quality oversight

| » Public opposition to smoke in some
locations

~Intermixed landscape across private/
federalfstate fands

+Limited personnel capacity; resources on

1 wildland fire

| = BLM funding redirected to states with sage

1 grouse

1 « Utilizing agresment/funding mechanisms

= {nteragency resource sharing

* Returning Heroes Wildtand Fire-
fighter Program

» Future potential to review and up~
date air quality regulatory pracess-
s; will be key to address processes
for management of natural ignitions

« Annual interagency planning mesting

* USFS air quality liaison with' DEQ in NM

«BLM and State Land Office partner in E. NM
on cross-boundary bums

» Southwest Coordination Group {ali federal
burners)

+ Oif and gas partnerships in place with BLM
to facilitate communication to shut off the cit
fines around burns

*Rx fire council active to support burming

| » Short and unpredictable burn windows due
to weather

3 = Concern about potential for smoke

intrusions™ into Smoke Sensitive Receptor
Areas (SSRAs).

st » Non-attainment areas due to wood smoke

are already at risk of violating air quality
standards

1 * Endangered and threatened species

protections fimit Rx fire

* Lower public smoke tolerance after recent
wildfires

* Lack of dedicated funding for burning;
USFS prioritizing wildfires and BLM
prioritizing sage grouse

* Historically, limited dialogue statewide
about Rx burning and public health
tradooffs

«improved communication between
DEQ and Qregon Department of
Forestry

* Partnerships with NGOs to burn
{e.g. TNC, Rx Fire Council)

= Opportunities with SMP revisian to
improve techniques, increase public
outreach, revise terminology

» Opportunities for greater invest-
ment (people and funding) in certain
regions could increase Rx fire

* Opportunities to bring forestry and
public health expeits together to
create and revise refevant palicy

+ BtM and Region 6 USFS partner together to
develop supplemental interagency guidance
for Rx burning

«Farma} and informal partnerships between
burners augment limited agency staff for
burns events and cari facilitate sharing of
training, technical assistance, personnel,
equipment, and communication

* Rx fire council active to support burning

= Single clearing index across entire state
{500 or above within 50 miles of sensitive
areas) is limiting as it doesn't alfow
elevational and geographic differences.
Some exceptions being aliowed at 450 or
above

» Challenges of burning cheat grass
discourages Rx fire

“Lack of staff with needed Rx fire
qualifications

- «Mechanical treatments more predictable in
terms of capacity and funding than Rx fire
1o meet targats

» Limited burn windows due to winter
inversions

»DEQ perception that agencies are writing
burn plans that are overly complex

« Perceived public aversion to smoke

« Significantly less Rx burning being done
than at the inception of the National Fire
Plan, but there appears to be fittle interest
in doing more burning in the state

» Flexible funding mechanisms
through Watershed Restoration
Initiative (WRI) facilitate Rx burns

» Interagency smoke coordinator
increases communication

= FS working 1o address limited staff
with Rx quals by improving the abil~
ity to share resources in the state
{putting Rx personnel into Resource
Ordering and Status System
{(ROSS)

« Forest Supetvisors set million-acre
challenge in next five years to move
the program, with support from the
Gavernor

* Interagency committee working to
consider how clearing index limits
can be adjusted to creats more iocal
and strategic air quality decisions

»Interagency smoke coordinator working for
federal land management agencies and state
forestry

«Watershed Restoration itiative (WRY) of
Utah's Conservation and Development Divi~
sion. Brings funds and proposals together
from state and federal agencies and non~
profits. Multi-agency teams rank, sefect, and
allocate funding to projects that all parties
consider high priority

*MOU between all burning partners conduct-
ing Rx burns according to the best manage~
ment practics guidefines of the SMP, includes!
state, federal, and tribes.as part of UT
Regional Haze SiP. The MOU group meets
at least once a year to evaluate the effective~
ness of the SMP




129

32 Prescribed Fire Policy Barriers and Opportunities: A Diversity of Challenges and Strategies Across the West

Primary reported barriers and
challenges

Facilitators and opportunities

Interagency relationships for burning
and air quality oversight

= Lack of capacity
= Short burn windows due to weather
conditions
«Burn approvals on the day of the burn
come too late ta mobifize resources to burn
+| » Topagraphy (vafleys) and concentrated
populations in areas with smoke sensitive
populations impacts burning
* State contains five class 1 federal areas
* Visibility protection in SMP restricts
weekend burning
:| = Lack of consistency in regulatory
understandings between agencies and
tocal and state fevel entities
| » Technical gfitches with burn requests
online
i1 » Limited public acceptance of smoke and
fire

* Interagency communigation im-
proved Rx fire understanding

* Forest Resiliency Burning Pilot to
identify opportunities for Rx fire

+Interagency and partner resource
sharing to burn

» Community outreach through local
fire departments, Rx Fire Council

= Rx fire trainings build capacity

= Opportunities with SMP revision:
more burn days/changing burm
thresholds, earfior burn approval,
improved communication

* BLM and Region 6 USFS pariner together to
devefop supplemental interagency guidance
for Rx burning

* Rx fire council active to support burning

s » Unpredictable weather and inversions

21 = Non-attainment zones for PM 2.5 around
Sheridan and Ozone around the Upper
Green River

i »Sage grouse-related restrictions for BLM

* Strong interagency resource shar-
ing of equipment 1o help increase
capacity

= Opportunities may lie in finding
options in sage grouse habitat, and
in creating a web-based program to
document burns

«DEQ holds an annual smoke management
mesting to.discuss burn requirements and
provide an overview of the burn program

«BLM has agreements with USFS and US-
FWS 1o share equipment on Rx burns

«Land management agencies partner with
NGOs to conduct Rx burns: Rocky Mountain
Elk Foundation, Mule Deer Foundation, Trout
Unfimited, Wyoming Wildlife and Natural
Resource Trust
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Endnotes

1 Prescribed fire, or planned fire used to meet management
objectives is a term synonymous with prescribed burns, and
planned or controlied burns or fires. in our wark we focused on
planned ignitions in our questions, aithough some interviewees
alse shared perspectives about management of unplanned
ignitions.

2 The 11 western states include: Arizona, California, Colorado,
Idaho, Montana, Nevada, New Mexico, Oregon, Utah,
Washington and Wyoming.

3 This information is drawn from D. Braddock & Alec G. Zacarol,
Meeting Ambient Air Standards: Development of the State
Impfementation Plans, in The Clean Air Act Handbook, pp. 49~
87 (Julie R. Domike & Alec C. Zacaroli eds. 2016).

4 For more information, see generally M. Lea Anderson, The
Visibility Protection Program, in The Clean Air Act Handoook,
pp. 219-248 (lulie R, Domike & Alec C. Zacaroli eds. 2016).

81 Fed. Reg. 26,942, 26,946 (2016).

5
6 40 CFR§ 51,308(d)1)()B).
7 40 CFR § 51.308(d)3).

8

81 Fed. Reg. 26,958 (2016).
9 40 CFR §§ 50.1(j).(k} & {m) through {r), 5C.14, and 51,930.

10 Smoke intrusion: *smoke from prescribed fire entering a
designated area at unacoeptable fevels” (NWCG, 2012).

11 Quoted material in this column is drawn from the applicable faw
indicated for the state in coluran 1.

12 The “Good Neighbor Authority” (16 U.S.C § 2113a) allows
the U.S. secretaries of Agriculture and interior to enter into
cooperative agreements or contracts with states pursuant
to which state agencies can perform “forest, rangeland,
and watershed restoration services” (including “activities o
reduce hazardous fuels®) on Forest Service and BLM tand.
The "Wyden Authority”™ (16 U.S.C. §8§ 1011 & 1011a) allows
the departments of Agriculture and Interior {o enter into
“cooperative agreements” with other federal agencies, tribal,
state, and local governments, and private and nonprofit entities/
tandowners for the protection/restoration/enhancement of fish/
witdlife habitat *and other resources on publis or private fand”
and for “the reduction of risk from natural disaster where public
safety is threatened.”

13 htips:/ffamit.nweg.gov/applications/ROSS,

14 *Four Forest Restoration Initiative (www.fs.usda.gow/4fr).
16 R fire: prescribed fire,

16 MOU: Memorandum of Understanding.

17 SMP: Smoke management plan.

18 Smoke intrusion: "smoke from prescribed fire entering a
designated area at unacceptable levels” (NWCG, 2012},
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Increased forest fire activity across the western continental United
States {US) in recent decades has likely been enabled by a number of
factors, including the legacy of fire suppression and human settie-
ment, natural climate variability, and human-caused climate change.
We use modeled climate projections to estimate the contribution
of anthropogenic climate change to observed increases in eight fue!
aridity metrics and forest fire area across the western United States,
ic increases in and vapor pressure deficit

significantly enhanced fuet aridity across western US forests over the
past several decades and, during 2000-2015, contributed to 75%
maore forested area experiencing high {>1 o} fire-season fuel aridity
and an average of nine additional days per year of high fire potential,
hi ic climate change for ~55% of observed in-
creases in fuel aridity from 1979 to 2015 across western US forests,
highlighting both anthropogenic climate change and natural climate
variability as important contributors to increased wildfire potential in
recent decades. We estimate that human-caused dimate change con-
tributed to an additional 4.2 miilion ha of forest fire area during 1984
2015, nearly doubfing the forest fire area expected in its absence.
Natural climate variability will continue to alternate between modulat-
ing and compounding anthropogenic increases in fuel aridity, but an-
thropogenic ciimate change has emerged as a driver of increased forest
fire activity and should continue to do so while fuels are not limiting.

wildfire | climate change | attribution { forests

idespread increases in fire activity, including area burned

(1, 2), number of large fires (3}, and firc-scason length
(4, 5), have been documented across the western United States
(US) and in other temperate and high-latitude ecosysterns over
the past half century (6, 7). Increased fire activily across western
US forests has coincided with climatic conditions more con-
ducive to wildfire {2-4, 8). The strong interannual correlation
between forest fire activity and (ire-scason fuel aridity, as well as
observed increases in vapor pressure deficit (VPD) (9), fire danger
indices (10}, and chimatic water deficit (CWD) (11) over the past
several decades, present a compelling argument that climate
change has contributed to the recent increases in fire activity. Pre-
vious studies have iniplicated anthropogenic climate change (ACC)
as a contributor ta observed and projected increases in fire activity
globally and in the western United States (12-19), yet no studics
have quantified the degree to which ACC has contributed to ob-
served increases in fire activity in western US [orests.

Changes in fire activity due to climate, and ACC therein, are
modulated by the co-occurrenee of changes in fand management
and human activity that influence fuels, ignition, and suppression,
The legacy ol twentieth century fire suppression across western
continental US forests contributed to increased fuel foads and firc
potential in many locations (20, 21), potentially increasing the
sensitivity of arca burned to climate variability and change in re-
cent decades (22). Climate influences wildfire potential primarily
by modulating fucl abundance in fuel-fimited environments, and
by modulating fuel aridity in (lammability-limited environments
{1, 23, 24). We constrain our aftention to climate processes that
promote fuct aridity that encompass fire behavior characteris-
tics of landscape ignitability, Mammability, and fire spread via fucl
desiccation in primarily lammability-limited western US forests by

11770-11775 | PNAS | Octoher 18,2016 | vol. 113 | no. 42

considering cight fuel aridity metrics that have well-cstablished
direct interannual relationships with burned area in this region
(1, 8,24, 25). Four metrics were calculated from monthly data for
1948-2015: (i) reference potential evapotranspiration (ETo),
{if) VPD, (iiy CWD, and (i) Palmer drought severity index
{PDSI). The other four metrics are daily fire danger indices cal-
culated for 1979-2015: (v} fire weather index (FWI) from the
Canadian forest [ire danger rating system, (vi) energy release
component {ERC) from the US national fire danger rating system,
{vii) McArthur forest firc danger index (FFDI), and {vi/} Keetch~
Byram drought index (KBDT). These metrics are further described
in the Materials and Methods and Supponting Information. Fucl
aridity has been a dominant driver of regional and subregional
interannual variability in forest {ire area across the western US in
recent decades (2, 8, 22, 25). This study capitalizes on these re-
lationships and specifically secks to determine the portions of the
observed increase in fuel aridity and area burned across western
US forests attributable to anthropogenic climate change,

The interannuaf variability of al} eight fuel aridity metrics aver-
aged over the forested lands of the western US correlated signifi-
cantly (R* = 0.57-0.76, P < 0.0001; Table S1) with the logarithm of
annuat western US forest arca burned for 1984-2015, derived from
the Monitoring Trends in Burn Severity produet for 1984-2014 and
the Moderate Resolution Imaging Spectroradiometer (MODIS)
for 2015 (Supporting Information). The record of standardized fucl
aridity averaged across the eight metrics (hereafter, all-metric
mean) accounts for 76% of the variance in the bumed-area record,
with signilicant increascs in both records for 1984-2015 (Fig. 1).
Correlation between fuel aridity and forest fire area remains
highly signilicant (R? = 0.72, all-metric mean) after removing the
lincar-least squares trends for cach time series for 1984-2015,
supporting the mechanistic relationship between fuel aridity and
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Fig. 1. Annual western continental US forest fire area versus fuel aridity:

1984-2015. Regression of burned area on the mean of eight fuel aridity
metrics. Gray bars bound interquartile values among the metrics. Dashed
tines bounding tha regression fine represent 95% confidence bounds, ex-
panded to account for lag-1 temporat autocorrelation and to bound the
confidence range for the lowest carrelating arigity metric. The two 16-y periods
are distinguished to hightight their 3.3-fold difference in total forest fire area.
inset shows the distribution of forested land across the western US In green,

forest firc arca. It follows that co-occurring increases in fuel aridity
and forest firc arca over multipte decades would also be
mechanistically related.

We quantify the influence of ACC using the Coupled Model
Intercomparison Project, Phase 3 (CMIP3) multimodel mean
changes in temperature and vapor pressure following Williams
et al. {26) (Fig. Sk; Methods). This approach defines the ACC
signal for any given location as the multimodel mean (27 CMIDS
models) 50-y fow-pass-filtered record of monthly temperature
and vapor pressure anomalics relative to a 1901 baseline. Other
anthropogenic effects on variables such as precipitation, wind, or
solar radiation may have also contributed to changes in fuct
aridity but anthropogenic contributions to these variables during
our study period arc less certain (22). We evaluate differences
between fuel aridity met computed with the obscrvational
record and those computed with observations that cxclude the
ACC signal to determine the contribution of ACC to fuel aridity.
To exclude the ACC signal, we subtract the ACC signal from daily
and monthly temperature and vapor pressure, leaving all other
variabics unchanged and preserving the temporal variability of
observations. The contribution of ACC to changes in fuel aridity is
shown for the entire western United States; however, we constrain
the focus of cur attribution and unalysis (o forested environments
of the western US (Fig. 1, Jnser, Methods).

Anthropogenic increases in temperature and VPD contributed
to a standardized (o) increase in all-metrie mean fuel aridity av-
eraged for forested regions of +0.6 @ (range of +83 ato +1.1 o
across all cight metrics) for 2000-2013 (Fig. 2). We found simifar
results with reanalysis products (all-metric mean fucl aridity in-
crease of +).6 o for two reanalysis datasets considercd; Methods),
sting robustness of the results (o structural uncertainty in
servational products (Figs. $2-S4 and Table $2). The largest
anthropogenic increases in standardized fuet aridity were present
across the intcrmountain western United States, duc in part to
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larger modeled warming rates relative to more maritime areas (27).
Among aridity metrics, the largest increases tied to the ACC signal
were for VPD and £To because the interannual variability of these
variables is primarily driven by temperature for much of the study
area {28). By contrast, PDSE and ERC showed more subdued ACC
driven increases in fuel aridity because these metrics are more
heavily influenced by precipitation variability.

Fuel aridity averaged across western US forested areas showed 2
signilicant increase over the past three decades, with a linear trend
of +1.2 o (95% conlidence: 0.42-2.0 ¢} in the all-metric mean for
1979-2015 (Fig. 34, Top and Table SI}. The all-metric mean ACC
contribution since 1901 was +0.10 ¢ by 1979 and +0.71 ¢ by 2015,
The annual area of forested fands with high fuel aridity (>1 o)
increased significantly during 1948-2015, most notably since 1979
{Fig. 34, Bottom). The observed mean annual areal extent of for-
ested tand with high aridity during 2000-2015 was 75% larger for
the all-metric mean (+27% to +143% range across metrics) than
was the case where the ACC signal was excluded.

Significant positive trends in fuel aridity for 1979-2013 across
forested tands were observed for alt metrics (Fig. 38 and Table
S1). Positive trends in fuel aridity remain after excluding the
ACC signal, but the remaining trend was only significant for
ERC. Anthropogenic forcing aceounted for 55% of the observed
positive trend in the all-metric mean fuel aridity during 1979
2015, including at lcast two-thirds of the observed increase in
ETo, vPD, and FWI, and Iess than a third of the observed in-
crease in BRC and PDSI No significant trends were observed
for monthly fuel aridity metrics from 1948-1978,

The duration of the fire-weather season incre
across western US forests (+41%, 26 o for the afl-metric mean)
during 1979-2015, similar to priox results (10) (Fig. 44 and Table
§2). Our analysis shows that ACC accounts for ~34% of the in-
crease in firc-weather season length in the afl-metric mean {15~
79% for individual metrics). An increase of 17.0 d per year of high
fire potential was observed for 19792015 in the aft-metric mean
(11.7-28.4 d inerease for individual metrics), over twice the rate of
increase ealcufated from metrics that excluded the ACC signal
(Fig. 45 and Table $2). This transtates to an average of an addi-
tional 9 d (7.6-12.0 d pex year of high firc potentiaf during 2000~
2015 due to ACC,

Given the strong refationship between fuel aridity and annual
western US forest fire area, and the detectable impact of ACC on
fucl aridity, we use the regression relationship in Fig. 1 to model

sed sioni 1
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Fig. 2. Stendardized change in cach of the cight fuet aridity metrics due
to ACC. The influence of ACC on fuel aridity during 20002015 is shown
by the difference between standardized fuel aridity metrics calcutated
from observations and those calculated from abservations excluding the
ACC signal. The sign of PDS s reversed for consistency with other aridity
measures.
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Fig. 3. Evalution and trends in western US forest fuel aridity metrics over
the past several decades. (4) Time series of (Upper) standardized annual fuel
aridity metrics and (Lower) percent of forest area with standardized fuiel
aridity exceeding one SD. Red lines show observations and black lines show
records after exclusion of the ACC signal. Only the four monthly metrics
extend back to 1948, Daily fire danger indices begin in 1979, Bold fines in-
dicate averages across fuel aridity metrics. Bars in the background of A show
annual forested area busned during 1984-2015 for visuaf comparison with
fuel aridity. (B) Linear trends in the standardized fuel aridity metrics during
1979-2015 for (red) observations and {black) recards excluding the ACC
signal (difierences attributed to ACC). Asterisks indicate positive trends at
the (*) 95% and (**) 99% significance levels

the contribution of ACC on western US forest fire area for the
past three decades (Fig. 5 and Fig. $5). ACC-driven increuses in
fuet aridity are cstimated to have added ~4.2 million ha (95%
confidence: 2,.7--6.5 million ha) of western US forest fire arca
during 1984-2015, similar to the combined arcas of Massachusetts
and Connecticut, accounting for nearly half of the total modeled
burned arca derived from the all-metric mean fuel aridity. Re-
peating this cafeutation for individual fuel aridity metrics yiclds
ACC contributions of 1.9-4.9 million ha, but most individual
fuel aridity metrics had weaker correlations with burned arca
and thus may be less appropriate proxies for attributing burncd
area. The effect of the ACC forcing on fuel aridity increased
during this period, contributing ~5.0 {95% confidence: 4.2~5.9)
times more burned area in 20002015 than in 1984-1999 (Fig. 58).
During 2000-2015, the ACC-foreed burned area likely exceeded
the burned arca expected in the absence of ACC (Fig. 5B).
A more conservative methed that uses the rclationship between
detrended records of burned arca and fuel anidity (2) stilf indicates a
substantial impact of ACC on total burned area, with a 19% (95%

772 | www.pnas.orgiegifdoi/10.1073/pnas. 1607171113

confidence: 12-24%) reduction in the proportion of total burned
area attributable to ACC (Fig. S5).

Qur atiribution explicitly assumes that anthropogenic increases
in fucl aridity are additive to the wildfire extent that would have
arisen from natural climate variability during 19842015, Because
the influence of fucl aridity on burned area is exponential, the
influence of a given ACC forcing is larger in an already arid fire
season such as 2012 (Fig. 54 and Fig. S5C). Anthropogenic in-
creases in fuel aridity are expected to continue to have their most
prominent impacts when superimposed on naturally occurring
extreme climate anomalies. Although numerous studies have
projected changes in burned arca over the twenty-first century duc
to ACC, we arc unawarce ol other studies that have atiempted to
quantify the contribution of ACC to recent forested burned area
over the western United States. The near doubling of forested
burned area we attribute to ACC exceeds changes in burned area
projected by some modeling ciforts to occur by the mid-twenty-
first century (29, 30), but is proportionally consistent with mid-
twenty-first century increases in burned area projected by other
modeling efforts (17, 31-33),

Beyond anthropegenic climatic changes, several additional
factors have causcd increases in fuel aridity and forest fire area
since the 1970s. The fack of fuel aridity trends during 19481978
and persistence of positive trends during 1979-2015 even after
removing the ACC signal implicates natural multidecadal climate
variability as an important factor that butfered anthropogenic
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Fig. 4. Changes in fire-weather season length and number of high fire
danger days. Time series of mean western US forest {4) fire-weather season
tength and (8) number of days per year when daily fire danger indices
exceeded the 95th percentile. Baseline period: 1981-2010 using observa-
tional recards that exciude the ACC signal. Red lines show the observed
record, and biack fines show the record that excludes the ACC signal. Bold
lines show the average signal expressed across fuel aridity metrics.
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mean climate conditions, which may be conservative because cli-
mate models also project anthropogenic increases in the temporat
variability of climate and drought in the western United States (34,
38, 39). In focusing exclusively on the direct impacts of ACC on
fuel aridity, we do not address several other pathways by which
ACC may have affected wildfire activity. For example, the fuel
aridity metrics that we used may not adequately capture the role of
mountain snow hydrology on soil meisture. Nor do we account for
the influence of climate change on fightning activity, which may
increase with warming (40}, We also do not account for how fire
risk may be affected by changes in biomass/fuel duc to increases in
atmospheric CO; (41), drought-induced vegetation mortality (42),
or insect outbreaks (43).

Additionally, we treat the impact of ACC on fire as inde~
pendent from the effects of fire management {e.g., suppression
and wildland firc use policies), ignitions, land cover {c.g., exur-
ban development), and vegetation changes beyond the degree to
which they modulate the relationship between fucl aridity and
forest fire area. These factors have hkely added to the arca
burned across the western US forests and potentially ampiified
the sensitivity of wildfire activity 1o climate variability and chanpe
in recent decades (2, 22, 24, 44). Such confounding influences,
along with nonlinear relationships between burned area and its
drivers (e.g., Fig. 1), contribute uncertainty to our erpirical attri-
bution of regional burned area to ACC. Our approach depends on
the strong observed regional relationship between burned arca and
fucl aridity at the large regionaf scale of the western United States,
5o the quantitative results of this attribution cffort are not nee-
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Fig. 5. Attribution of western US forest fire area to ACC, Cumulative forest
fire area estimated from the {red} observed alf-metric mean record of fuel
aridity and {black) the fuef aridity record after exclusion of ACC {No ACCH
The {arange) difference is the forest fire area forced by anthropogenic in-
creases in fuel aridity. Bold lines in A and horizontal lines within bax plats
in 8 indicate mean estimated values (regression values in Fig. 11. Boxes in B
bound 50% confidence fntervals. Shaded areas in A and whiskers in 8 bound
95% confidence intervals, Dark red horizontal fines in B indicate observed
forest fire area during each period

cifects dusing 1948-1978 and compounded anthropogenic effects
during 1979-2015. During 1979--2013, for cxample, observed
Mar-Sep vapor pressure decreased significantly across many US
forest areas, in marked contrast to modeled &nthropogenic in-
creases (Fig. $6) (34), Significant declines in spring (Mar-May)
precipitation in the southwestern United States and summer
{Jun-Sep) precipitation throughout parts of the northwestern
United States during 1979-2015 (Fig. §7 4 and B) hastened in-
creases in fire-scason fuel aridity, consistent with observed in-
creases in the number of consecutive dry days across the region
{10). Natral climate variability, including a shift toward the cold
phase of the interdecadal Pacific Osciflation (35), was likely the
dominant driver of observed regional precipitation trends (36)
(Fig. 7 B and D).

Our guantification of the ACC contribution lo abserved in-
creases in forest fire activity in the western United States adds o
the limited number of climate change atiribution studies on
wildfire to date (37). Previous attribution cfforts have been re-
stricted to a single GCM and biophysical variable (14, 16). We
complement these studies by demonstrating the influence of
ACC derived from an ensemble of GCMs on several biophysical
metrics that exhibit strong links 1o {orest fire area, However, our
attribution effort only considers ACC to manifest as trends in
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& at finer spatial scales, for individual fires, or 10
changes in nonforested arcas. Dynamical vegetation models with
embedded fire modcls show cmerging promise as tools to diagnose
the impacts of a richer set of processes than those considered here
(41, 45) and could be used in tandem with empirical approaches
{46, 47) to better understand contributions of observed and pro-
jeeted ACC to changes in regional fire activity. However, dynamic
models of vegetation, human activities, and fire are not without
their own lengthy Tist of caveats (2). Given the strong empirical
refationship between fuel aridity and wildfire activity identified
here and in other studies {1, 2, 4, 8), and substantial increases in
western US fuel-aridity and firc-weather scason length in recent
decades, it appears clear from empirical data alone that increased
fuet aridity, which is a robustly modeled result of ACC, is the
proximal driver of the obscrved increascs in western US forest fire
arca over the past few decadcs.

Conclusions

Since the 1970s, human-caused increases in tempcrature and
vapor pressure deficit have enhanced fvel aridity across western
continental US forests, accounting for approximately over haif of
the observed increases in fucl aridity during this peried. These
anthropogenic increases in fuel aridity approximately doubled
the western US forest fire arca beyond that expected from nat-
ural climate variability alone during 1984-2015. The growing
ACC influence on fuel aridity is projected 1o increasingly pro-
mote wildfire potential across western US forests in the coming
decades and pose threats 1o ccosystems, the carbon budget,
human health, and fire suppression budgets (13, 48) that will
collectively encourage the development of fire-resilient land-
scapes (49). Although fucl limitations are likely to eventually
arisc due {o increascd firc activity (17), this process has not yet
substantiafly disrupted the relationship between western US
forest fire area and aridity. We expect anthropogenic climate
change and associated increases in fuel aridity to impose an in-
creasingly dominant and le effect on western US forest
fire area in the coming decades whife fuels remain abundant.
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Methods

We focus on climate variables that directly affect fuel moisture over forested
areas of the western continental United States, where fire activity tends to be
tlammability-limited rather than fuel- or ignition-limited {1) (study region
shown in Fig. 1, Inset). There are a variety of climate-based metrics that have
been used as proxies for fuel aridity, yet there is no universally preferred
metric across different vegetation types {24). We consider eight frequently
used fuet aridity metrics that correlate well with fire activity variables, in-
cluding annual burned area (Fig. 1 and Table $1), in western US forests.

Fuel aridity metrics are calculated from daily surface meteorological data
{50) on a 1/24° grid for 1978-2015 for the western United States (west of
103°W). Although we calculated metrics across the entire western United
States, we focus on forested lands defined by the climax succession vege-
tation stages of “forest” or “woodland” in the Environmental Site Potential
product of LANDFIRE {landfire.gov). Forested 1/24° grid celis are defined by
at ieast 50% forest coverage aggregated from LANDFIRE. We extended the
aridity metrics <alculated at the monthiy timescale (ETo, VPD, CWD, and
PDSY) back to 1948 using monthiy anomaties relative to 2 common 1981~
2010 period from the dataset by the i
on independent Slopes Mode! group (51) for temperature, precipitation,
and vapor pressure, and by bilinearly interpolating NCEP-NCAR reanalysis
for wind speed and surface solar radiation. We aggregated data to annu-
alized time series of mean May-Sep daily W1, KBDY, ERC, and FFDI; Mar-Sep
VPO and ETo; jun-Aug PDSK; and Jan-Dec CWD. We also calculated the
aridity metrics strictly from ERA-INTERIM and NCEP-NCAR reanalysis prod-
ucts for 1979-2015 covering the satellite era {Supporting Information).

Days per year of high fire potertial are quantified by daily fire danger indices
{ERC, FWi, FFD1, and KBDI) that exceed the 95th percentile threshold defined
during 1981-2010 from observations after removing the ACC signal. Obser-
vational studies have shown that fire growth preferentially occurs during high
fire danger periods (52, 53). We also calculate the fire weather season length
for the four daily fire danger indices foliowing previous studies {10).

The ACCsignat is obtained from ensemble members taken from 27 CMIPS
global climate models {GCMs) regridded to a common 1° resolution for 1850—
2005 using historical forcing experiments and for 2006-2099 using the
Representative Concentration Pathway (RCP) 8.5 emissions scenario (Table
53 and Supporting information). These GCMs were selected based on
availability of monthily outputs for maximum and minimum daity tempera-
ture {Tgx and T, respectively), specific humidity (huss), and surface
pressure. Saturation vapor pressure (), vapor pressure {e), and VPD were
caleulated using standard methods (Supporting Information). A variety of
approaches exist to estimate the ACC signat {26). We define the anthropo-
genic signats In Traw Tmin € @, VPD, and refative humidity by a 50-y fow-
pass-filter time series {using a 10-point Butterworth filter) averaged across the
27 GCMs using the foflowing methodology: For each GCM, variable, month,
and grid cell, we converted each annual time series to anomalies refative to a
1901-2000 basefine. We averaged annual lies across all realizati

time series for each of the 12 mo for 1850-2099. We averaged each month's
low-pass-filtered time series across the 27 GCMs and additively adjusted so that
all smoothed records pass through zero in 1901. The resultant ACC signal
represents the CMiP5 modeled anthropogenic impact since 1901 for each
variable, grid cell, and month (Supporting information).

We bilinzarly interpolated the 1* CMIPS multimode! mean 50-y tow-pass
time series to the 1/24° spatial resolution of the observations and subtracted
the ACC signal from the observed daily and manthly time series. We consider
the remaining records after subtraction of the ACC signal to indicate climate
records that are free of anthropogenic trends (26).

Annust variations in fuel aridity metrics are presented as standardized
anomalies (c} to accommodate differences across geography and metrics. All
fuel aridity metrics are standardized using the mean and SD from 1981 to
2010 for observations that excluded the ACC signal. Afthough the sefection
of a reference period can bias results (54}, our findings were similar when
using the fult 1979-2015 time period or the observed data (without removal
of ACC) for the reference period. The influence of anthropogenic forcing on
fuel aridity metrics is quantified as the difference between metrics calcu-
iated with observations and those calcuiated with observations that ex-
cluded the ACC signal ghted standardized anomalies and the
spatial extent of western US forested fand that experienced high (>1 o
aridity are computed for each aridity metric. Annualized burned area as weil
as aggregated fuel aridity metrics calculated with data from ref. 50 and the
two reanalysis products are provided in Datasets $1-53

We use the regression relationship between the annual western US forest
fire area and the all-metric mean fuel aridity index in Fig. 1 to estimate the
forcing of anthropogenic increases in fuel aridity on forest fire area during
1984-2015. Uncertainties in the regression relationship due to imperfect
correfation and temporal autacorreiation are as esti
confidence bounds on the anthropogenic forcing of forest fire area. This
approach was repeated using a more conservative definition of the re-
gression relationship, where we removed the linear feast squares trend for
1984-2015 from both the area burned and fuel aridity time series before
regression to reduce the possibifity of spurious correlation due to common
but unrelated trends (Fig. $5). Statistical significance of alf linear trends and
correlations reported in this study are assessed using both Spearman’s rank
and Kendall’s tau statistics. Trends are considered significant if botb tests
yield P < 0.05
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Abstract Fine particulate matter (PM,5) from U.S. anthropogenic sources is decreasing. However,
previous studies have predicted that PM, 5 emissions from wildfires will increase in the midcentury to next
century, potentially offsetting improvements gained by continued reductions in anthropogenic emissions.
Therefore, some regions could experience worse air quality, degraded visibility, and increases in
population-level exposure. We use global climate model simulations to estimate the impacts of changing fire
emissions on air quality, visibility, and premature deaths in the middle and late 21st century. We find that
PM, 5 concentrations will decrease overall in the contiguous United States {CONUS) due to decreasing
anthropegenic emissions {total PM, s decreases by 3% in Representative Concentration Pathway {RCP] 8.5
and 34% in RCP4.5 by 2100}, but increasing fire-related PM; 5 (fire-related PM, 5 increases by 55% in RCPA.5
and 190% in RCP8.5 by 2100} offsets these benefits and causes increases in total PM; 5 in some regions.
We predict that the average visibility will improve across the CONUS, but fire-related PM; 5 will reduce
visibility on the worst days in western and sautheastern U.S, regions. We estimate that the number of deaths
attributable to total PM, 5 will decrease in both the RCP4.5 and RCPB.5 scenarios (from 6% to 4-5%], but
the absolute number of premature deaths attributable to fire-related PM, 5 will double compared to early
21st century. We provide the first estimates of future smoke health and visibility impacts using a
prognostic land-fire mode!. Our resuits suggest the importance of using realistic fire emissions jn future air
quality projections.

1. Introduction

Exposure to particulate matter (PM; s, particles with an aerodynamic diameter smaller than 2.5 umj is asso-
ciated with many negative health impacts {Crouse et al,, 2012; Krewski et al, 2009; C. Arden Pope, 2007; C
Arden Pope 3rd & Dockery, 2006}, visibility degradation, and ecosystem impacts. There are many different
saurces of PM, 5, both from human and natural sources. Because of the known detrimentat effects of air
potiution, the United States has sought to improve air quality through regulation of anthropogenic emissions.
This has fed to PM, 5 improvements in most regions of the United States (e.g., Hand et af, 2013; Malm et al,,
2017; U.S. Environmental Protection Agency (EPA), 2012). These PM,g improvements are predicted to
increase in the future with a further decrease in anthropogenic emissions {e.g., Lam et al, 2011;
Leibensperger et al, 2012; Val Martin et al, 2015),

Wildfires are a large source of PM, 5 in the United States, and studies have shown that the number of large
wildfires has been increasing in the western United States due to warmer temperatures, earlier spring snow-
melt, and fonger fire seasons {e.g., Westerling, 2016; Westerling et al,, 2006). Several studies have suggested
that this trend will continue throughout the 215t century and that smoke could become the dominant source
of PM, 5 in the western United States during the fire season {e.g., {Liu et al,, 2016; Yue et al, 2013). However,
estimating future fire emissions and their impact on air quality is challenging. Fire trends are influenced not
only by the changing climate but aiso by land use changes, land management choices, and human interac-
tions (in terms of both ignition and suppression; e.g., Balch et al, 2017; Fusco et al,, 2016; Prestemon et al,,
2013). Most studies that have estimated future fires {risk or area burned) have relied on statistical regressions
of current-day meteoroiogical values {such as precipitation, refative humidity, and temperature} and fire
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indices {Liu et al,, 2016; Prestemon et al, 2016; Sprackien et al, 2009; Westerling & Bryant, 2008; Yue et al,
2014), or parameterizations buift off these statistical regressions (Liu et al, 2016; Yue et al, 2013, 2014}
showed that these methods are able to explain 25-65% of the variance in area burned, but the efficacy is
regionally dependent. When applied to future predictions, these studies suggest increases in fire emissions,
specifically in the western United States, leading to increases in surface fire-related PM concentrations
(Spracklen et al., 2009; Yue et al, 2013}, visibility degradation (Spracklen et al, 2009}, and smoke-exposure
events (Liu et al, 2016). Vat Martin et al. (2015) previously used Community Earth System Model (CESM} to
simutate future PM concentrations in the United States with regard to changing emissions, land use, and
climate. For fire emissions, they used the spatial distributions from the Representative Concentration
Pathway {RCP) scenatios and then homogeneously scaled the monthly emissions in the western United
States and Canada to match the total fire emissions from Yue et al. {2013).

More recently, process-based fire modules embedded in global land models have been used to estimate
future fires and emissions {e.g, Knorr et al, 2017; Pierce et al, 2017). These fire modules use information
on both climatic and socio-economic drivers {e.g., soif maisture, temperature, gross domestic product, and
population density} to estimate area burned and fire emissions {Knorr et al, 2014; Li et al, 2013; Pierce
et al, 2017). In contrast to statistical models, processed-based fire models can better represent feedbacks
between emissions and climate and land use (Li et al, 2012, 2013, 2017). Additionally, they do not have to
assume that the statistical relationships determined from current day observations will stay the same in
the future under different climate scenarios nor do we need to either assume a statistical refationship holds
for all regions or create a statistical refationship for each region. Finally, using the process-based fire modute
within a global model allows us to account for changes in fire emissions outside the study domain {contig-
uous United States) that can also impact air quality within our study domain. in this study, we use simulated
concentrations of PM; 5 generated by the CESM for early 21st century ("2000," the average of 2001-2010),
midcentury (“2050,” average of 2041-2050), and late 21st century (“2100,” average of 2091-2099) described
in Pierce et al. (2017} to estimate changes in PM, 5 concentrations, population-level exposure, health effects,
and visibility in the United States.

2. Metheds and Tools
2.1, Modet Si ions of Fire Emissions and heric Concentrations

We use the CESM to simulate surface-level PM, 5 concentrations. A description and evaluation of the modet is
given in Tilmes et al. (2015). The model is run at 0.9° x 1.25° horizontal resofution for three periods: early 21st
century {2000-2010}, midcentury (2040--2050), and fate century {2090-2099). Results are shown as 10-year
averages (with the first year exciuded for modet spin-up). Ten-year time periods were run to represent clima-
tological averages and account for interannual variability, The simulations were conducted in two separate
steps: {1) simulating fire emissions using a land madel and then {2} simulating air quality impacts using an
atmaspheric model.

First, emissions for landscape, agricultural, and peat fires were interactively simulated using the Community
Land Modet! (CLM) v4.5 (Ofeson et at, 2013), which accounts for changes in land cover, vegetation, climate
change, and population (Pierce et al, 2017}. These runs were conducted globally at 0.9° x 1.25° resolution
for 1850 to 2100. Future fire simufations {2006-2100} were driven by monthly meteorological fields from
archived CESM1 simulations with the RCP4.5 and RCP8.5 scenarios and population projections from the
Shared Socioeconomic Pathways (SSFs; Janes & O'Neill, 2016); the transition period {1850-2005) was forced
with assimifated atmospheric data from the Climatic Research Unit of the National Centers for Environmental
Prediction {CRUNCEP) and population data from the History Database of the Global Environment (HYDE}. The
transient run started from an 1850 equilibrium (spin-up) state of CLM4.5 with the fire module. Description of
the original fire module and comparison with fire emission inventories are given in Li et al. {2012}, and
updates to the module and further validation are in (i et al, (2013} and Li et al, (2017). Ui et al. {2013} and
Li et al, {2017) found that CESM with the updated fire modute is able to simulate the spatia! distribution of
fires, total area burned, fire seasonality, fire interannual vartability and trends, and fire carbon emissions rea-
sonably welt compared to observations,

Second, the Community Atmospheric Model v4 fully coupled with an interactive gas-aerosol scheme
{CAM-Chem) was used to simulate air quality impacts {Lamarque et al, 2012) using the fire emissions from
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the CLM. Meteorology in our present-day CAM-Chem simutations is free-running and not assimilated for pre-
sent day. Hence, specific daily meteorclogical conditions in the present-day simulations do not correspond to
observed conditions, Population projections are taken from the SSPs (Jones & O'Neill, 2016) and are
described in detail in section 2.2, Biogenic emissions were determined using the Model of Emissions of
Gases and Aerosols from Nature (MEGAN v2.1; Guenther et al, 2012}, For estimating future anthropogenic
emissions, we used the RCP scenarios 4.5 and 8.5 (van Vuuren et al, 2011). The RCPs are four different future
climate scenarios that describe trajectories for greenhouse gas concentrations. They are referred to by the
associated amount of radiative forcing that would occur by 2100 compared to preindustrial times (e,
RCP4.5 corresponds to a +4.5 w/m? forcing). The RCP8.5 scenario assumes continued increases in green-
house gas concentrations throughout the 21st century due to high populations, slow income growth, high
energy demand with moderate technofogical changes to reduce emissions, and the absence of climate
change poticies. In RCP8.5, methane and carbon dioxide emissions will increase throughout the century.
The RCP4.5 pathway has a gradual reduction in greenhouse gas emission rates after 2050 such that radiative
forcing is stabitized shartly after 2100, It assumes a shift to lower emission energy sources, enactment of
climate poticies, less croplands, and more forests. In RCP4.5, carbon dioxide emissions will increase to
midcentury and then deciine; methane emissions will have a slight decline throughout the century, Both
scenarios suggest a decrease in SO, and NO, emissions (although a greater dectine in NO, emissions with
the RCP4.5 scenario).

Fire emissions were provided to CAM-Chem from the CLM4.5 fire simulations described above. We nate that
due to internaf variability in climate dynamics, an ensemble of CESM simulations could potentially provide a
range of potential future smoke PM; 5 concentrations {Kay et al,, 2014). While we were only able to perform a
single set of simulations due to the computational complexity of the CESM simulations, future work shouid
consider an ensembie of simulations to better capture the potentia range in the projections of future smoke
concentrations. A full description of the model set-up, experimental design, and modet evaluation can be
found in Pierce et al. (2017).

Several different atmospheric simutations were conducted for each of the three different time periods to
determine the contribution of different sources and emission regions to atmospheric concentrations in the
contiguous United States (CONUS, the United States without Hawaii and Alaska; Table $1). Our basetine
simulations included aff emission sources, while our Fireoff simulation turned off ail fire emissions, and our
TransportFireOff turned off fire emissions only in Canada, Alaska, Hawaii, and Mexico {this does not include
transported smoke from fire emissions on other continents). By comparing these two sensitivity tests with
the baseline simulation, we can determine the contribution of all wildfire smoke and the contribution of
transported smoke to total PM; 5 concentrations,

We calculate the surface-leve] PM, 5 concentration from the model output with the foltowing equation as in
Val Martin et al. (2015}

PMys == 504 -+ NH4NO; + BC 4 1.8"(0C) -+ SOA + DUST - SSLT M

PM; 5 is the combination of sulfate, ammonium nitrate, secondary organic aerosols (SOAs}, fine dust (first two
size bins), fine sea salt {SSLT, first two size bins), black carbon (BC), and organic carbon {OC), BC and OC are the
sums af the hydrophobic and hydrophilic components, and we use 1.8 as the OM:OC ratio following Hand
et al, {2012). SOA is the sum of species formed from toluene, monoterpenes, isoprene, benzene, and xylene.

2.2, Population Projections

Also, included in the CLM simulations are poputation projections from the SSPs (lones & O'Neill, 2016},
Following van Vuuren et al. (2011), we use SSP3 with RCP8.5 and SSP1 with RCP4.5. SSP3 is a “fragmented
world” scenario where a focus on nationat security and borders has hindered international development
(O'Neill et al,, 2017). Population growth is high in developing countries and low in industrialized countries,
and migration is low, This leads t0 a decline in the U.S. population by 2100 {but increased globa!l poputation).
SSP1 is the “sustainability” pathway, where there is rapid technologicat development, lower energy demand
{particularly with less fossi} fuel dependency), increased awareness of environmental degradation, and
medium-to-high economic growth. Higher education levels lead to an averall lower global population, but
fast urbanization and migration increase population density in urban areas around the CONUS {O'Neill
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Figure 1. Figure shows the current CONUS population density {average 2006~2010} and the changes in population density projected in 2050 {average of 2040-2050}
and 2100 (average of 2090--2100) by the $5P1 and SSP3 projections,

et al, 2017). The predicted changes in population density for each scenario are shown in Figure 1. These
population projection scenarios are included in the simulations discussed in section 2.1 because
demographic changes can alter fire activity due to suppression and can influence where fires occur {Balch
et al, 2017; Knorr et al, 2014, 2016). We also use these population projections to estimate future smoke
expaosure, health effects, and determine population-weighted average concentrations.

2,3, Visibility Calculations

We used the first IMPROVE equation (equation (2)) developed by Malm et al. {1994} to caiculate potentiat
changes in visibility. We chose to present results in the main text using the first equation rather than the
revised equation {Pitchford et al., 2007) for better comparison with Val Martin et al. (2015}, The revised equa-
tion atso separates the organic mass into large and fine mode fractions using the total mass (if the total con-
centration is above 20 pg/m?, all of it is assumed to be in the targe mode. If the concentration is below
20 pg/ma, then it is separated into small and large modes, which have different mass extinction efficiencies).
Using this cutoff value based on total mass to distinguish between large and small modes created some
countetintuitive resuits when examining our sensitivity simulation results on days with high concentrations.
However, we did calculate these changes in visibifity using the revised IMPROVE equation and found gener-
ally similar results (see section S5).

bex 3% {RH) x{Ammonium Sulfate] -+ 3xf {RH)x {Ammonium Nitra 4x[Organic Mass|
-+ 10x{Elemental Carbon} + 1x[Fine Soif] + 0.6x {Coarse Mass| + Rayleigh scattering o))

With the IMPROVE equation, fight extinction {b,,,) at each IMPROVE site is calculated by multiplying the mass
concentrations {in pg/m®) of different aerosol components by typical component-specific mass extinction
efficiencies. For sulfate and nitrate, the dry extinction efficiency is also muitiplied by a water growth factor
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that is a function of relative humidity (f (RH)}. Rayleigh scattering is assumed to be 10/Mrm at every site, and
gas absorption is assumed ta be 0. For our results, we use the CESM ground-level daily-average refative
humidity and daily-average PM species concentrations.

We also convert this to a haze index {H/) following equation (3} (U.S. EPA, 2003} and visual range {VR) following
equation {4} {Pitchford & Malm, 1294) as in Val Martin et al. {2015).

Hi = 10% In{bey/10) 3)
where by, is in inverse megameters.
VR == K /bo {4)
where K is the Koschmieder coefficient and is assumed to be 3.91 in Pitchford and Malm (1994).

2.4. Health Impact

We calculate the all-cause mortality associated with changes in the annual-average concentrations in PMys.
We rely on the following concentration response function as used in Anenberg et al. (2010, 2014):

AMortality = Pop {1 ~ exp ™}y, 5)

in this equation, the change in mortality is determined by the population (Pop) and baseline mortality (Yo}
and the concentration respense function. The health response (here, mortality) is related to the change in
annual-mean PM, ;5 concentration {AX) using a concentration-response factor or beta coefficient (5} deter-
mined from relative risk (RR) estimates in epidemiological studies. The § can be determined from the RR esti-
mate following equation {6), which is commonly used (i.e.. Anenberg et al,, 2010, 2014; Fann et al, 2017} and
assumes a linear relationship between the ambient concentration and the log of the RR. While some studies
have suggested that a linear relationship would overpredict outcomes at high concentrations (Burnett et al,
2014; Nasari et al, 2016; Pope et al, 2015}, this linearity has been demonstrated over the range of PM, 5 values
relevant to this study (Krewski et al.,, 2009),

5 = In (RR)/AX (6)

When calculating the AX for equation {5), studies often subtract the threshold value {concentration below
which there is no effect) or use the original epidemiclogical studies lowest observed concentration. For this
study, we use several different # coefficients commonly used in health impact assessments in order to deter-
mine a range of estimates for all-cause mortality. To note, there are uncertainties not only in # but also in the
application of the threshold/lowest-observed-concentration value, and shape of the concentration response
function that will all impact our final estimates of the number of attributable premature deaths. We do inves-
tigate the impact of the threshold vatue for our estimates, but for a more-detailed exploration and sensitivity
analyses of these uncertainties on the estimates, see Johnston et al. (2012}, Kodros et al. {2018), or Ford and
Heald (2016).

in this study, we use / coefficients from Krewski et al. (2009), Crouse et al. {2012), and Laden et al. (2006). The
RRs, confidence intervals (Cis), and threshold/iowest-observed-concentration vatues from these studies are
given in Table 1, To note, all of these studies are of the health effects associated with total PM,s mass.
Therefore, by using these £ coefficients for determining the burden contribution due only to smoke, we
are assuming (as has been done in other studies) that all sources and aerosol types have equal toxicity, which
may not be accurate. Recent review studies specific to wildfire smoke exposure {(e.g., Liu et al, 2016; Reid
etal, 2016) have highlighted both similar health effects to total PM; 5 exposure studies (positive associations
with respiratory morbidity) and some distinctions {no clear association with cardiovascular morbidity).
However, while there have been many studies looking at the effects of acute exposure to wildfire smoke,
there are na studies that have quantified the refationship between all-cause mortality and long-term expo-
sure to smoke PM, s, which is what we are determining here, Therefore, previous studies (e.g., Johnston
et al, 2012) have also relied on using RR values from studies of total PM, 5 when estimating the number of
premature deaths attributable to long-term exposure to smoke PM, .
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Table 1

Epidemiology Studies Used for Qur Calculations of Attributable Premature Deaths With Their RRs, Cls, and Threshold/Lowest Observed Concentration Values

Study reference Retative risk for AX = 10 pg/m> Confidence intarval Lowest observed/threshold concentration
Krewski et al. (2009} 106 1.04-1.08 58 ug/m’

Crouse et al, {2012} 110 105135 19 ug/m’

Laden et al. (2006} 1.16 1.07-1.26 10 pg/m’®

For our final results, we use the Krewski et al. {2009) RR because it is widely used and derived from a large
cohort population in the United States {American Cancer Society Cancer Prevention Study li). We pair the
Krewski et al, (2009} RR with the lowest observable concentration from Crouse et al. {2012} because subse-
quent research since Krewski et al. {2009) has shown mortality effects of PM, 5 exist at PM; 5 concentrations
below the minimum observed value of Krewski et ak {2009) of 5.8 ug/m” (Crouse et al, 2012; Pinault et at,
2016}, Other studies have assumed a threshold of 0 pig/m? {i.e., Fann et al, 2017). We also examine the sen-
sitivity to other choices in / coefficients and threshold values, and we present those results as well.

Population is taken from the 55P1 and SSP3 projections and is on a 0.5° spatial resolution grid, For baseline
mortality, we use the SSP population death rate estimates for all-cause mortality. These are given for five-year
time periods for each country. We use the nationally averaged death rate for the U.S, rate for each year in our
simulation period, and we regrid the PM, 5 concentrations to the same 0.5° resolution as the population to
estimate exposure concentrations, There is a decrease in the mortality rates for SSP1 and an increase for S5P3.

Finatly, to atwribute the number of premature deaths to each source {nonfire, CONUS fire, and AK/Hi/Mexico/
Canadian transported smoke), we multiply the total number of premature deaths determined from the total
PM 5 by the fraction of PM; s from each source (determined from our sensitivity simulations}. This methad, as
opposed ta using the results from the sensitivity simulations with zeroed out emissions, avoids underestimat-
ing the cantribution of sources that wouid occur given the dependence on the threshold value and the non-
Hnearity of the concentration response function {Kodros et ai, 2018).

3. Resuits
3.1. Projections of Future Smoke Emissions in North America

From the CLM, the present-day area burned for the CONUS {or Temperature North America, TENA) is 6.2 Mha/
year (for 1995-2005}; this is greater than the Global Fire Emissions Database version 4 {GFED4) estimate of
1.8 Mha/year (Giglio et al,, 2013); however, this GFED4 estimate does not include smal fires, which are impor-
tant in the United States. The GFED4s estimate, which does include smail fires, estimates an average of
2.7 Mha/year for 20012010 with a range of ~1.5-4 Mha/year {Randerson et al,, 2012). The land model simu-
tations described in section 2.1 showed an increase in area burned in the middie and late 215t century refative
to the start of the century, As the burn area increases, biomass burning {BB) emissions also increase {whereas
carbon emissions from other sources are projected to decrease). The total annuat average emissions of BB BC
and OC for the CONUS as determined from the CLM simulations are given in Table 2. Our early 21st century
{2000) CONUS BB emissions of BC {0.058 Tg/year} are in the range of the GFED (0.011 Ta/year), Fire iNventory
National Center for Atmospheric Research (FINN; 0.024 Tg/year), and Nationaf Emissions Inventory {0,102 Tg/
year) inventories as given in Larkin et al. {2014}, Qur CONUS OC BB emissions (0.84 Tg/year} are also between
the Streets et al. (2004) estimate of 0.954 Tg/year {for 1996}, the U.S. EPA (2006) estimate of 0.658 Tg/year {for
2000), and FINNv1 estimate of 0.405 Tg/year {Wiedinmyer et al,, 2011). Results from the CLM interactive fire

;::!;azﬁAvemge Black Carbon and Organic Carbon Emissions in the Contiguous United States Due to Biomass Burning
2000-2010 2040-2050 2090-2100
CONUS biomass burning emissions Baseline RCP4.5 RCPB.S RCP4.5 RCPB.5
Black carbon (Tg year} 0058 013 0.087 0.12 014
Organic carbon {Tg year) 084 19 3 19 21
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Figure 2. Early 27st century (2000), decadat average OC and BC BB emissions for the CONUS, and the changes for 2040-2050 and 2090~2100 projected with the
RCP4.5 and RCP8.5 scenarios.

simulations shown in Table 2 suggest that emissions should double by midcentury in the RCP4.5 (increase by
~50% in RCP8.5) and almost triple by 2100 in RCP8.5. As noted in Val Martin et al. (2015}, the standard RCP4.5,
which does not include prognostic future fire emissions from CLM (as done here) or a statistical fire prediction
model {e.g., Yue et al, 2013}, suggests an increase of about 60% in fire OC emissions over the western United
States by 2050 while the RCP8.5 suggests a 0.3% decrease in these emissions. These assume that fire emission
changes are because the standard RCP scenarios consider tand use changes (afforestation in RCP4.5 and
deforestation with a transition to more croplands in RCP8.5), but not any dlimate effects (Larnarque et al,
2010; Val Martin et al., 2015). Using a statistical fire model that did include climate changes on fires {and relied
on output from 15 climate models using the A18 scenario), Yue et al, (2013) predicted a 150~170% increase in
OC and BC fire emissions in the western United States by 2050. Thus, by adding in an increase in fire emis-
sions following Yue et al. {2013), Val Martin et al. (2015} had similar increases in emissions in the western
United States as shown here {~100% in RCP4,5 and ~50% in RCPB.S increase by 2050).

However, we find significant spatial differences in where the changes in BB emissions occur compared to
these previous studies. In Figure 2, we show the early 21st century {average 2000-2010} BC and OC BB
emissions over the CONUS and the changes for 2050 (annuat average for 2040-2050) and 2100 {average
2090-2099) for the RCPA.5 and RCPB.5 scenarios determined from the land mode! simulations. The largest
projected changes are in the southeastern United States and along the Canadian border (Figure 2). These
increases in BB emissions in the eastern United States are an important distinction of this current work, as
previous studies such as Yue et al. {2013) and consequently Val Martin et al. (2015) did not consider any sig-
nificant increases in area burned or fire emissions over the eastern United States and only focused on the
western United States. Yue et al. (2013) predicted a 150-170% increase in fire-related OC and BC emissions
in the western United States by midcentury using the A1B scenario. Here we find a 60% (RCP8.5) or 130%
(RCP4.5) Increase for the whole United States in midcentury; however, the majority of the increase in
BC + OC ernissions is for the eastern United States (B5% RCP8.5, 220% RCP4.5) and not the western United
States (40% RCP8.5, 45% RCP4.5). Like Yue et al. {2013), our simulations show that the western United States
has peak fire emissions in August throughout the century, Additionally, the northeastern United States has
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a similar fire season compared to the western United States, whereas the southeastern United States has
peak fire emissions earlier in May. For all regions, the annual fire emissions increase due to both increases
in emissions during the peak fire season and a lengthening of the fire season, with the largest changes in
both the peak emissions and lengthening occurring in the southeastern United States.

In the CLM simuiations (Pierce et al, 2017}, both climate and population changes drive the fire emissions. in
both the RCP4.5 and RCPB.5 scenarios, the refevant climate changes (i.e, temperature, precipitation, and soif
moisture} throughout the United States are overall conducive to increasing fire emissions in the future
{Stocker et al,, 2013; Vai Martin et al,, 2015, Figure S1}, and climate is the main driver of our simulated changes
in fire emissions in the CONUS {Pierce et al, 2017, Figure 52). The RCP4.5 scenario projects strong afforesta-
tion up to 2050 over the southeastern United States due to mitigation strategies for carbon emission reduc-
tions {shown in Val Martin et al,, 2015); this rate begins to stabilize after 2050, and there is less fuel recovery by
2100. White climate is the primary driver of fire changes in the United States, population changes also impact
fires, particutarly the suppression and ignition of fires. The SSP1 {used with RCP4.5) projects an increase in
population over the CONUS {Figure 1}, which feads to increased suppression of fires in the eastern United
States in the CLM, offsetting some of the increases in fires that might be projected if only changes in climate
are considered (Val Martin et al., 2015). The RCP8.5 scenario projects deforestation in much of the eastern
United States and a transition to more croplands leading to less fuel available to burn. Correspondingly,
the RCP8.5 scenario does suggest a slight increase in agricultural buming in the southeast {aithough
iandscape fires overall dominate the area burned), Additionally, the SSP3 {used with RCP8.5} projects fittle
peputation change by 2050 and then widespread decreases by 2100 {Figure 1). This leads to less suppression
of fires, which coupled with the changes in climate, increases fire emissions significantly between the mid-
century and late century,

Because our model simulations suggest that BB in the eastern United States could significantly increase, and
as poputation and PM_ 5 concentrations are generally higher in the eastern United States compared to the
western United States (with the exception of California), this could have important implications for smoke
exposure and the resulting health effects.

3.2, Projections of Future PM and Fire PM in the United States

Changes in emissions will also alter PM, s concentrations fevels in the CONUS. By 2050, tota! PMy 5 concentra-
tions are projected to decrease primarily due to expected reductions in anthropogenic emissions in both the
RCP4.5 and RCP8.5 scenarios (Figure 3). The reductions shown here are most notable in the eastern United
States, particularly in the Ohio River Valley, consistent with recently observed downward trends in this region
{e.g. Malm et al,, 2017; U.5. EPA, 2012}, In our RCP4.5 scenario simulations, PM; s concentrations will continue
to decrease by 2100; howevey, in the RCP8.5 scenario, several areas in the western United States, northeast-
ern United States, and southeastesn United States are projected to have higher concentrations compared to
the early 21st century {2000}. Our resuits shown here in Figure 3 differ from Lam et al, {201 1}, which showed
that PM; 5 should decrease drastically by 2050, However, they did not account for changing fire emissions,

in Figure 4, we show the decadal average of the annuai changes in fire-related PM, 5 projected in our simula-
tions {summertime [June-july-August] average is shown in Figure S6). These resuits indicate that smoke con-
centrations are the cause for the higher PM, s in our future simulations and that without an increased
contribution from smoke, many regions would be projected to have even fower PM; s concentrations than
shown in Figure 3. Both our RCP4.5 and RCPB.S scenarios suggest that PM; 5 due to fire emissions wil increase
in the future. There are three main regions that will be impacted: {1} the Pacific Northwest {and northern
California), {2) the southeastern United States, and {3} the north-central and northeastern United States along
the Canadian border. in the early 21st century, fire emission accounts for more than 50% of the annuat PM; 5
anly in the Pacific Northwest (Figure 56). By 2100 in both our RCP4.5 and RCP8.5 scenarios, fire emissions are
projected to account for more than 50% of the annual PM, 5 across most of the CONUS, and in areas of the
three previously mentioned regions, fire emissions are projected to be responsibie for 75% or more of the
annual average PM; ¢ concentrations in the RCP8.5 scenario {Figure $7).

Figure 5 shows the average PM, 5 concentrations divided by species over the CONUS from our simufations.
Inorganic species {sulfate and nitrate ammonium) are predicted to decrease, while SOA and OA concenira-
tions will increase, SOA is predicted to increase with increasing biogenic emissions as shown in Val Martin
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Figure 3, Total surface PM, 5 concentrations in the CONUS for early 275t century, and the projected change (compared to early 215t century) int surface PMj 5
concenirations by midcentury and late century fram the basefine CESM simulations using the RCP4.5 and RCPB.5 scenarios.
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Figure 4, Simulated decadat average PM; 5 concentrations due to fire emissions from the fand modet in 2000 and as projected in 2050 and 2100 in the RCP4.5 and
RCP8.5 simulations {with the land model fire emissions}.
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Figure 5, Average (decadal means) PM; 5 concentrations over the CONUS sepa-
rated by species for early 21st century, midcentury, and iate century from the
RCP4.5 and RCPB.5 scenarios.

et at. {2015), while the OA increase is primarily due to fire emissions, as
BB is the largest emission source of OC in the United States, Although
Val Martin et al. {2015} used different fire emissions (scaled RCP4.5
and RCP8.5 scenario fire emissions to match Yue et al, 2013), they aiso
showed that OA concentrations would double by 2050 due to fire
emissions in both the RCP4.5 and RCPB.5 scenarios. BC is predicted to
decrease as mobile and industrial emissions are significant but decreas-
ing sources, and BB is not currently the major source of BC in the United
States, Yue et al, (2013) found that wildfire emissions increased western
U.S. summertime OC by 46-70% and BC by 20-27% at midcentury
compared to the present day. Here we find that if we do not consider
changes in anthropogenic emissions, wildfire emissions would lead
to a 16% (28%) increase in summertime BC averaged for the
CONUS and a 51% (86%) increase in OA in the RCP8.5 (4.5) scenario
by midcentury.

Because of the large concentration increases atong the border in the
Northeast as shown in Figures 3 and 4 (where there are large popula-
tion centers) projected in the RCP8.5 scenario, we also wanted to deter-
mine how much of this increase could be due to smoke transported
from North American regions autside CONUS. Figure 6 shows the
results from our TransportFireOff simulation (where fire emissions in

Canada, Afaska, and Hawaii were turned off}, which suggests that not only wili concentrations increase due
to local fires but also fire emissions in Canada could cause a 1-5 pg/m3 increase in PM s in the RCP8.S
scenario {absolute concentrations are shown in Figure S8). This is approximately 50% of the smoke PM; g
in the northern United States, which suggests that smoke from Alaskan or Canadian fires could be responsi-
bie for 25% of the annual PM; 5 burden in the northern United States by 2100 compared to 5% in the early

21st century.

For the CONUS-wide decadal average, the fire-related contribution ta PM; 5 concentrations is projected to
go from ~25% to over 50% by 2100 in both the RCP4.5 and RCP8.5 scenarios (Figure 7; regional results are
shown in Figure S9). In the RCP&.5 scenario, smoke wilf atmost completely offset the projected reductions in
nonfire PM, 5 from the early 21st centuty. To note, this is for the {decadal} annual averages. During the fire
season, the concentrations (and thus, the exposure concentration levels} will be even higher. in the
southeast, midsouth, northeast, and west regions the summertime (June, July, and August) average in
our simulations {see Figure S10) is above the World Health Organization {(WHO) guideline of 10 ug/m?
and the EPA national ambient air quality standard timit of 12 pg/m® (these standards/guidelines are for

annual averages),
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Figure 6. Percent of smoke PM g due to transport {fires outside the CONUS) for 2000 and in 2050 and 2100 with the RCP8.5 scenario.
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Figure 7. Decadal average PM, 5 cancentrations over the CONUS separated by
source {nonfire, fire, and AK/HI/Mexica/Canadian transported smoke from fires)
for early 21st century, midcentury, and fate century from the RCP4.5 and
RCPB.S scenarios (simulations to determine transported smoke were anly
conducted for RCPB.5 scenario}.

3.3. Proj of Visibility Changes in the United States

The Regionat Haze Program was established with the goal of reducing
visibility impairment in National Parks, forests, and historic sites around
the United States. According to our simutations, visibility will increase in
many of these designated areas in the eastern United States due
to decreases in anthropogenic emissions. However, in the western
United States where concentrations are predicted to increase due to
wildiand fire smoke, visibitity could worsen by 2100. Additionally, wild-
fires are not a continuous emission source; their timing and location are
sporadic, and they can produce farge emission spikes on day to week
timescales, Therefore, white the impact on the annual timescale may
be refatively smaf, the contribution to a singte day could be quite large.
The Regionat Haze Rule requires states to set goals to improve visibility
and reach naturai conditions on both the clearest {average of bottom
20% over S-year periad) and haziest {average of bottom 20% over
5-year periad) days by 2064.

In these RCP8.5 simulations {for RCP4.5 results, see Figure $3, and for
results with revised equation, see Figure $4}, we see that the 20% best
days are projected in our simulations to have improved visibifity by
2050 and 2100 (Figure 8). However, when we look at the 20% worst
days, our simulation results suggest that smoke from fires would fead
to visibility degradation in many regions of western United States
and the southeastern United States in 205¢, which would then worsen

hy 2100 {Figure 8). Particular areas of vulnerability include parks in the western United States (e.g., Glacier
Nationa! Park, Lassen Volcanic National Park}, southeastern United States {e.g, Great Smoky Mountains
Nationat Park), and in the northeastern United States {e.g., Acadia National Park). If we compare to results
from our FireOff simulation, we see that this is due to fires, Without fires, our projections suggest that visibility
waould continue toimprove by 2050 and 2100. Visibility projections from our RCP4.5 simuiations suggest simi-
far spatial changes (visibility degradation on the worst days in the west and southeastern United States), but
with different magnitudes, These results differ from the projections shown in Val Martin et al. (2015}, which
showed that visibility would improve on the worst and best days by 2050 in bath the RCP4.5 and RCP8.5
scenarios. As we are using the same anthropogenic emissions as Val Martin et al. {2015}, these differences
are due to the CLM-predicted fire emissions, which have a different magnitude and spatial distribution of
changes during the 21st century. As mentioned in section 3.1, Val Martin et al. (2015) only considered fire
emission changes in the western United States, whereas the simulations used in this study suggest much
farger changes in the eastern United States,

in Figure 9 {Figure S4 for revised equation), we show the cumulative probability distributions of the Hi at four
different national park locations in the United States that will potentiafly experience more visibility degrada-
tion due to fires: Acadia National Park in ME {ACAD1), Glacier National Park in MT {GLAC1}, Great Smoky
Mountains National Park in Tennessee Mountains {GRSM1), and Lassen Voicanric Nationat Park in northern
CA {LAVO1). In general, our simulations suggest that visibility should improve in the future on the average
day and on the cleanest days. At the northeastern (ACAD1) and southeastern (GRSM1} sites, fire-related
PM has little impact on visibility in the early 21st century {little difference between the fire and no fire resuits).
At the western sites, and particularly at the northern California site {LAVO1), fire-related PM has a larger
impact on visibility, especially on the days with the worst visibility. For all sites, fire-related PM, 5 will play a
larger part in visibility degradation in 2050 and 2100 {in the RCP8.5 scenario} and more days wilf be impacted
by fire-related PM compared to the early 21st centuty. In Figure 9, we also have the 2,064 Hi targets marked
for each state, Our simulation results suggest that for the four sites shown here, that smoke wilt make it diffi-
cult to reach the haziest day targets. Without smoke, all of the sites would be able to reach both the haziest
day and clearest day targets {by 2100); with smoke, only ACAD1 will reach the clearest day goal, However,
these simulation results may not be completely representative of the necessary rate of progress needed to
reach the goais as we have not analyzed how well our simutations match the real baseline conditions {deter-
mined from 2000 to 2004} at each site,
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Figure B, Change in the haze index calculated for the average of the {top row) 20% best and (bottom row) 20% worst days by 2050 and 2100 in the RCP8.5 scenario
determined from our baseline simulation {(“fires”} and our FireOff simulation {“na fires"). Sites in Figure 9 are labeled as follows: Acadia National Park in ME (ACAD1),
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Figure 9, Cumulative probability distributions of the haze index {equatien (3} and visibility range {equation {4}) at Acadia
National Park in ME (ACAD1}, Great Smoky Mountains National Park in TN {GRSM1}, and Lassen Volcanic National Park in
northern CA (LAVC1) for our different RCP8.5 model simutations and time periods. The solid black lines show the 2064 H!
targets far the clearest {average of bottom 20%]) and haziest (average of top 20%} days at each site. Location of sites is
noted in Figure 8.
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Figure 10. Decadal average of the anpual populatiop-weighted PM; 5 concentrations for different regions of the CONUS
{as defined in Val Martin et al, 2015} separated by source {nonfire, fire, and transported smake from fires) for early 21st
century {2000}, midcentury {2050), and ate century {2100} from the RCP4.5 and RCP8.5 scenarios {simulations to determine
transported smoke were only conducted for the early 21st century and RCP8.S projection scenarios),

3.4. Projections of Population-Level PM Exposure in the United States

While emissions and cencentrations are expected to change, population is aiso expected to change in the
future. This population change will impact the population-leve! exposure and the expected health effects.
Thus, it is important to determine not only the average concentration but also the average exposure concen-
tration experienced by populations in different regions.

In Figure 10, we calculate the population-weighted average concentrations for the different regions of the
United States (same regions as in Val Martin et al, 2015}, Both the RCP8.5 and RCP4.5 scenarios predict a
decrease in the decadal average of the annual popufation-weighted PM,s by 2050, suggesting that
population-level exposure will improve for all regions of the United States. This is due both to decreasing
urban emissions and population changes. However, in several regions (such as the Great Plains and
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Table 3
Number (1000s} and Percent (in of Premature Deaths Attributable to Total PM. 5 Expasure per Year Determined From Using Different RRs and Threshold/
Lowest Observed Values for the Different Time Periods and RCP Scenarios

2000 2050 2100

Study for RR; threshotd value used Baseline RCP4S RCP8.5 RCP4.5 RCP8.5
Krewski et al, 2009; Xo = 0.0 ug/!’n3 167 (6.1%) 147 (4.8%) 145 {3.9%) 107 {3.6%) 121 (3.9%)
Krewski et al, 2009; Xp = 1.9 ;Ag/m3a 138 (5.1%) 114 {3.7%) 105 (2.9%} 75 (2.5%} 88 {2.9%}
Krewski et al, 2009; Xg = 5.8 ug/m3 80 (2.9%) 50 {1.6%} 31 (0.84%) 17 {0.57%) 30 {0.99%)
Crouse etal, 2012, Xy = 1.9 pg/m3 222{8.1%) 185 {6.0%) 171 (4.6%) 121 {4.1%) 142 (4.7%)
Laden et al, 2006; Xo = 10.0 ptg/rn3 69 {2.5%) 28 {0.91%) 6{0.17%) 5(0.17%) 16 (0.53%)

Study and threshold value used for results shown in Figure 11,

Southwest), increases in fire PM, s will offset a significant amount of the improverents in exposure levels
associated with decreases in anthropogenic emissions. Additionally, in every region, our simulations
suggest that smoke will become a dominant source of the annual average PM 5 exposure, even in regions
that are not typically associated with wildfires, such as the Northeast and Midsouth, In these two regions,
much of this increase is due ta transport of smoke from other regions.

In our RCP8.5 scenario simulations, population-level exposure concentrations in most regions is projected to
increase or stay consistent in 2100 compared to 2050 due to increasing fire emissions offsetting decreasing
nonfire emissions. For the Great Plains and Northeast, transported smoke from Canada is a significant part of
this projected increase (we did not do transport sensitivity simulations for the RCPA.5 scenario).

3.5. Projections of the Heaith impact of PM, s and Fire PM ;5 in the CONUS

From the PM, s concentrations and population estimates, we determine the burden on premature deaths
attributable to PM, ¢ exposure following the method outlined in section 2.3, In Table 3, we show results
acquired using different RRs and threshold values from the studies described in the methods (Table 1).
Laden et al, {2006) calculated a higher RR, but also had a higher lowest observed level, such that using this
value as the threshold value causes concentrations for much of the United States to fall below this value
and nat contribute to the number of premature deaths attributable to PM; 5. The highest estimates come
front using the Crouse et al. {2013) RR and threshold value. The range of estimates shown here hightights
the importance of the assumptions that are used in determining the heaith impact, Inciuding results using
these different assumptions can make our results more comparable to other studies that use different
baseline assumptions.

To determine the source-specific contribution from fires, we muitiplied the total premature deaths by the
fraction of PM, 5 from each source in each grid. Results are shown in Table 4 (which provides the range of
estimates using the different RRs and threshold values). Both our RCP4.5 and RCP8.5 scenario simulations
suggest that the number of premature deaths attributable to fire-related PMy 5 will increase in 2050. In our
simulations with the RCPA.5 scenario, it is projected that the number of attributable deaths will decrease

Tabfe 4
Number (1000s) and Percent (in of Deaths ibutable to Fire PMj 5 Exposure Determined From Using Different RRs and Threshold/Lowest
Observed Values for the Different Time Periods and RCP Scenarios

2000 2050 2100
Study for RR; threshold value used Baseline RCP4.5 RCP8.5 RCP45 RCP8.5
Krewski et al., 2009; Xp = 0.0 ;Ag/v'r\3 21 {0.89%) 53 (1.7%} 43 (1.4%) 45 {1.5%} 59 (2.4%}
Krewski et al, 2009; Xg = 19 pg/m>® 17 {0.70%) 42 (1.4%) 32 (1.0%) 32(1.19%) 44 (1.8%)
Krewski et al, 2009; Xp = 5.8 pg/rn3 10 {0.4%) 20 {0.66%) 11 {0.34%) 9(0.31%) 18 {0.70%)
Crouse et al, 2012; Xp = 1.9 ug/m 28 (1.2%} 67 (2.2%} 51{1.7%) 52 (1.8%) 71 (2.9%}
Laden et ai, 2006; Xg = 10.0 ug/m3 7{037%) 15 {0.49%} 3 (0.09%) 4{0.13%) 11 (0.4719%)

Study and threshold value used for results shown in Figure 11.
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Figure 11. (a} Number and {bj) percent of premature deaths attributable to PM; 5 per year in 2000, 2050, and 2100 follow-
ing the RCPA.5 and RCP8.5 scenarios and separated by saurce (nonfire, fire, and transportad smoke). The black finas shaw
the estimate range for the total attributable deaths from the RR Cls.

by 2100 {but stilt be higher than in the early 21st century), while the number of premature deaths attributable
1o fire-related PM; 5 is projected to continue to rise by 2100 in our RCP8.5 scenario simulation.

We summarize these results in Figure 11, which shows the calculated annual number {Figure 11a} and per-
centage {Figure 11b) of premature deaths attributable to PM,s exposure in the CONUS using model-
simulated PM, 5 concentrations, the SSP poputation projections, the projected U.S. mortality rates from the
SSPs, the concentration-response function {equations {5) and (6)), the Krewski et al, {2009} RR fisted in
Table 1, and the threshold value from Crouse et al. {2013} listed in Table 1 (regional estimates are given in
the Figures $11 and S12). Our results using these baseline assumptions suggest that approximately 5% of
the total deaths in the CONUS are attributable to PM; 5 in the early 215t century {range of 2-*% with different
assumptions), which is in the range estimated by several previous studies {roughly 2-11%in Fann et al, 2012;
Ford & Heald, 2016; Lim et al, 2012; Punger & West, 2013; and Sun et al, 2015), Estimates from our model
simulations suggest that the overall number of premature deaths attributable to PM, 5 should decrease in
the United States in both the RCP4.5 and RCPB.5 scenarios. However, the US. population also changes
throughout the century as well as the baseline mortality rates. in the SSP1 scenario (used with RCP4,5}, popu-
lation increases, while in the SSP3 scenario (used with RCP8.5), population declines; thus, the percent of pre-
mature deaths attributable to PM, 5 is projected to remain at 3-4% of the total deaths. We also find (using the
baseline assumptions) that 0.70% of total deaths (12.5% of the premature deaths attributable to total PM,s)
are due to fire-refated PM; 5 in the early 215t century. The percent of deaths attributabie to fire-related PM; 5
increases by the end of the 21st century to 1.1% and 1.8% for our respective RCP4.5 and RCPB.5 cases. While
the overall trends in mortality number and percent are simifar in both panels of Figure 11, the quaiitative dif-
ferences between the two panels are due to changing population and baseline mortality rates in the future.

4. Discussion of Uncertainties

We have presented here estimates of future (2050 and 2100) air quality, health effects, and visibility in the
CONUS determined from CESM simulations using emissions from a prognostic fire model. These are predic-
tions and the veracity of the resuits will be limited by the mode! and the assumptions we made to calculate
visibility and the health effects. These mode! simulations are uncertain due to the nature of the study which
refies on RCP emission scenarios and SSPs, We are only using a single model and single simutations for each
scenario. Compared to other models, CAM is more sensitive to CO, forcings and therefore produces stronger
climate changes (Meeh| et al, 2013). However, climate studies have shown that projections of decadai-mean
temperatures at the end of the 21st century for specific global regions can vary greatly between simulations
of even a single modet due to internal variability in large-scale oceanic and atmospheric dynamics {e.g., Deser
et al, 2012}, Hence, we expect that an ensemble of CESM simulations would provide a range of potential
future smoke PM. s concentrations and associated visibifity and health effects. However, due to the compu-
tational complexity of the CAM-Chem simulations at the simulated resolution, we were only able to perform
one set of simulations. Future work should consider ensembles of simutations.
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Additionally, the model is limited by the processes that it is able to represent. While this study does use
wildfire emission estimates that were calcutated with a land model {unfike many previous studies), the land
model was not run dynamically/onfine in the CESM simulation of atmospheric concentrations. Therefore,
there are potential tand-atmosphere interactions that are not represented. Additionally, white the modet
was run at a relatively fine global resolution for a global chemistry-climate model, the grid spacing
{~100 km} does not capture some important variability in concentrations relevant to the United States. At
this resolution, mode} simulations tend to smooth out concentrations over broad regions and therefore can-
not predict the high exposure concentrations often associated with dense smoke plumes or urban centers.

Not only are there large uncertainties in the PM, s concentrations, but we are also limited in calculating the
health burden by using the simple formulation give in equation {2). White this method is often used to pro-
vide estimates of the attributable premature deaths, studies can use different RR values, threshold values, and
different formulations, or apply it to different resolutions of exposure estimates (i.e., grid tevel or country
level), that can all tead to large uncertainties in the final numbers. A few examples were given in Table 1,
but there is a large range in the RRs found in different epidemiology studies (see Ford & Heaid, 2016}.
Additionally, we are assuming that the association between mortality and PM; s remains constant over the
study time period, irrespective of change in composition {we assume afl PM, s has the same toxicity), health
care access, population activity, or ather factors that might modify the relationship over time. The SSP1 and
SSP3 population and mortality estimates are also model predictions that rely on many assumptions.

While there are the uncertainties described above, our results do suggest that wildfire smoke wil account for
a large amount of the premature deaths associated with PM exposure in the future and could offset many of
the health gains from reducing anthropogenic emissions, especially by the year 2100. Future work shoutd
include ensembles of simulations and combinations of coupled land-fire-atmospheric models with statistical
fire projections to quantitatively map the range of uncertainties in future projections.

5. Conclusion

This study used CESM simulations of the early 21st century, midcentury, and late century surface PM, s 10
determine the potential impact of fires on visibility, exposure, and mortality in the CONUS. Uniike
previous studies, these simulations used burn area determined from a land and fire model, which includes
not only climate changes but also socioeconomic drivers. We looked at two scenarios for the future: the
RCP4.5 scenario with 55P1 and the RCP8.5 scenario with 55P3 to provide the first estimates of future smoke
visibifity and health impacts from model simulations using emissions determined from a prognostic
fire modet.

Here we show, as other studies {e.g., Sprackien et al., 2009; Yue et al, 2013) have shown, that wildfire emis-
sions will likely increase in the United States in the middle and late 21st century, while U.S. anthropogenic
emissions will continue to decrease. However, unlike previous studies that focused on the western United
States, our simulations suggest that there will also be significant increases in fire emissions in the southeast-
ern United States. Qur unique resuit could also be due to including poputation changes and assumptions
about afforestation and deforestation in our simulations as discussed in section 3.1. Additionally, these
previous studies mainly relied on parameterizations determined from statistical regressions of current day
conditions white we are using a land fire madel, which could expiain these discrepancies. Therefore, while
we are only presenting one set of simulations, these differing results do suggest that more work needs to
be done using models that better account for feedbacks between climate, tand use, and emissions to under-
stand how the statistical relationships between these variables might change under different scenarios to
alter fire regimes.

In many regions, the decrease in anthropogenic emissions will lead to a decrease in PM; s concentrations, vis-
ibility, population-tevel exposure, and associated premature deaths. However, in some regions of the United
States, the potential improvements will be partially offset by increases in wildfire emissions. Results from the
CLM suggest that BC and OC emissions from fires will doubfe with the largest changes in the western United
States, along the Canadian border, and in the southeastern United States. By 2100, both the RCP4.5 and
RCP8.S scenarios suggest that fire-refated PM wilt account for more than 50% of the annual average PM, 5
concentration in the CONUS. This wili be due to both local fires and transported smoke. Smoke
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transported from outside the CONUS {AK/Hi/Mexico/Canada} could account for >50% of the fire-related PM
in the Great Plains and Nartheast regions in the RCP8.5 scenario.

Mast of our results are for the decadal average, but wildfire smoke tends to be seasonal with farge daily varia-
bility. Therefore, when looking at visibility, we saw that while the average visibility will improve, the visibility
on the worst days cauld get even warse, particularly in the western United States, southeastern United States,
and northeastern United States. We project that wildfire smoke will be the main cause of visibifity degrada-
tion on the worst days in these regions.

Previous studies have quantitatively determined relationships between PM,s exposure and premature
deaths, Using these relationships, we calculated the burden for the early 21st century and future scenarios.
We found that approximately 138,000 deaths (5.1% of total deaths} are attributable to total PM, 5 in the early
21st century with 17,000 (0.7%) of these deaths attributable to fire-related PM 5. The number of total deaths
attributable to PM; 5 is projected to decrease in both scenarios over the next century, but the number attri-
butable to fire-related PM will increase to 42,000 (1.4%, RCP4.5) or 32,000 (1.0%, RCP8.5) by 2050 and 32,000
(1.1%, RCP4.5) or 44,000 (1.8%, RCP8.5) by 2100,

Fires are potentially less contrallable than urban and anthropogenic emission sources, and aithough there has
been increased efforts to better manage fuels and forests in the United States to reduce wildfire risk, the num-
ber and intensity of wildfires has continued to increase. This is in large part due to the fact that fire frequency
and intensity are strongly linked to the climate. While it is difficult to confidently determine how much the
heaith burden could be reduced under a future climate with an RCP4.5 scenario compared to an RCP8.5 sce-
nario (and decoupled from the changes in population} from our limited set of simulations, mitigation of cli-
mate change that could fead to a less warm and dry future climate should reduce the potentiat fire risks. in
our simulations, we also saw that population changes had an impact on our exposure and mortality estimates,
and more people are currently moving into the wildland-urban interface in the western United States, leading
1o a greater risk of wildfire smoke exposure. Additionally, both the RCP4.5 and RCP8.5 scenarios suggested
that while the overall PM, 5 health burden would decrease, the fraction attributable to smoke exposure couid
increase in the future. Therefore, to continue to reduce the health burden associated with PM, 5 in the CONUS,
more emphasis wilt need to be put on reducing fire-related PM exposure through public health campaigns
(installing filters, creating clean air shelters, etc) in conjunction with climate mitigation efforts.
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The Washington Post

The Post's View Opinion

We won’t stop California’s wildfires if we don’t talk about
climate change

By Editoriaf Board

August 8

CALIFORNIA, THE nation's most populous state and the world’s fifth-largest econiony , is o
fire, In-a state already known for menster conflagrations, the past month has been unusually
destructive. The Mendocino Complex firenorth of San Francisco is how officially the largest in
California’s history, having burned an area abouit the size of Los Angeles, and it is just one of the
major blazes the state has had to face since last October,

President Trump tried to lay the blame on “bad environmental laws™ and wasted water, claims:
that experts quickly debunked. The 14,000 firefighters on the ground do not lack for water; they
are battling blazes next to big lakes and other major bodies of water. The state’s big rivers have
not been “diverted into the Paeific,” as Mr. Trump claimed; they flow into the ocean as they
always have, though with large amourits sent to cities and farmland for human use.

Should even more of that water be taken to keep wild plants and soil tnoist, and therefore more
resistant to fire? That wouldn’t work. “Even if you built a massive statewide sprinkler system
and drained all of our natural water bodies to operate it, it wouldn't keep up with evaporation
from warmer temperatures from climate change,” University of California at Merced professor
LeRoy Westerling explained to NPR.

As'much as the president might prefer to point fingers clsewhere, it is impossible to talk about
California’s blazes without considering the role of climate change. Four of the five largest
conflagrations the state has had to battle have come since 2012 , according to the Los Angeles
Times, and that is probably no mere coincidence. Droughts, storms and heat waves have
oceurred throughout history, of course, and it is hard to attribute any singlé event to climate
change. But scientists have concluded that climate change has increased the frequency of
extreme weather and will continue to do so.

In California, a half-decade-long drought wasfollowed by swamping winter rains in 2016 and
2017, which encouraged rapid plant growth. Then, intense hieat last summer dried out the land.
That resulted it massive fires.last October. Come July, triple-digit heat once again fueled huge
blazes, as-arid land served as an ideal tinderbox. The state may:offer an alarming taste of the
troubles to come:

htips:/www.washingtonpost.com/opinions/we-wont-stop-californias-wildfires-if-we-dont-t... 9/13/2018
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Even after major periods of rain, uninterrupted high heat can produce arid conditions quickly,
and arid conditions lead to big fires. A 2016 study published in the Proceedings of the National
Academy of Sciences concluded that human-caused climate change is responsible for about half
the additional drying that researchets have found since the 1970s, resulting in a doubling of the
area forest fires have consumed since 1984. Climate change may also increase lightning strikes,
which are a major source of wildfires, and generate the high winds that can drive big blazes.
Meanwhile, earlier springtime melting means that the land has more time to dry ont over the
warmer months. Global warming will in¢reasingly prime the environment for spectacular
disasters.

Addressing global warming and hiring more firefighters are obvious responses; the federal
government should also prepare to spend ore money in disaster relief. Yet, pumping cash into
ever-more firefighting is in part how forest fires got so bad in the West. So much of the U.S,
Forest Sérvice’s budget has gone to firefighting that too little has been left for care and
restoration, Lawmakers should examine the many ways they can help prevent another summer
like this one — or worse.

Read more:
Peter Gleick: Trump’s nonsense tweets on water and wildfires are dangerous

David Arkush and David Michaels: Climate echange isn’t just cooking the-planet. It’s
cooking our workforee.

The Post’s View: There’s still hope on global warming — if the world gets to work

Robert.J. Samuelson: Trump ignores the messy reality of global warming — and
makes it all about him

The Post’s View: The practically cost-free way to slow global warming that Trump
won't adopt

@he Washington Post
The story must be told.

Your subscription supports journalism that matters.

httns://www.washingtonpest.com/oninions/we=wont-ston-calilornias-wildfires-if-we-dont<t... 9/13/2018
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Elhe New York Times

Trump Inaccurately Claims California Is Wasting
Water as Fires Burn

By Lisa Friedman

Aug. 6, 2018

In his first remarks on the vast California wildfires that have killed at least seven people and
forced thousands to flee, President Trump blamed the blazes on the state’s environmental policies
and inaccurately claimed that water that could be used to fight the fires was “foolishly being
diverted into the Pacific Ocean”

State officials and firefighting experts dismissed the president’s comments, which he posted on
Twitter. “We have plenty of water to fight these wildfires, but let’s be clear: It’s our changing
climate that is leading to more severe and destructive fires,” said Daniel Berlant, assistant deputy
director of Cal Fire, the state’s fire agency.

He and others said that Mr. Trump appeared to be referring to a perenniat and unrelated water
dispute in California between farmers and environmentalists. Farmers have long argued for more
water to be allocated to irrigating crops, while environmentalists counter that the state’s rivers
would suffer and fish stocks would die.

[For the latest updates on the Mendocino Complex Fire, read this story.]

The president first addressed the fires late Sunday, writing on Twitter, “California wildfires are
being magnified & made so much worse by the bad environmental laws which aren’t allowing
massive amount of readily available water to be properly utilized.” He also referred to a debate in
forest management about the effectiveness of removing trees and vegetation as a fire control
method.

On Monday, Mr. Trump expanded on his comments in another tweet, for a second time referring
to water being diverted into the ocean.

The remarks came hours after the White House declared the wildfires a “major disaster” and
ordered that federal funding be made available to help recovery efforts.

You have 3 free articles remaining.
Subscribe to The Times

hitps:/www.nytimes.com/2018/08/06/climateArump-california-fire-tweets. htm| 14
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Is there a water shortage?

California does not lack water to fight the Carr Fire and others burning across the state, officials
said.

Mr. Berlant of Cal Fire declined to speculate on the meaning of Mr. Trump’s statement that water
was not being “properly utilized.”

Asked about that line and the president’s claim that water was being diverted into the Pacific, a
spokesman for Gov. Jerry Brown, Evan Westrup, said in an email, “Your guess is as good as
mine.”

The White House did not respond to requests for clarification on Mr. Trump’s statement.

William Stewart, a forestry specialist at the University of California, Berkeley, said he believed
Mr. Trump was referring to the battle over allocating water to irrigation versus providing river
habitat for fish.

That debate has no bearing on the availability of water for firefighting. Helicopters lower buckets
into lakes and ponds to collect water that is then used to douse wildfires, and there is no shortage
of water to do so, Cal Fire officials said.

California water regulators are preparing to negotiate how much water from the Sacramento-San
Joaquin River Delta should flow to California’s farms and how much should flow down the river
and to the ocean to ensure fish have enough fresh water to spawn and hatch. The issue has long
pitted environmentalists against the state’s farming communities.

During the 2016 presidential campaign, Mr. Trump took on the farmers’ grievances in language
similar to his tweets this week.

“You have a water problem that is so insane, it is so ridiculous, where they’re taking the water
and shoving it out to sea,” he said during a May 2016 campaign rally in Fresno. “They have farms
up here, and they don’t get water.”

Recently, California Republicans encouraged the Trump administration to weigh in on the issue,
inviting Interior Secretary Ryan Zinke to the Central Valley to discuss water rights in the state’s
agricultural heartland.

“It’s a pretty big story, but it’s got nothing to do with the fires,” Mr. Stewart said.

Does removing trees control fires?

https:/Awww.nytimes.com/2018/08/06/clir p-catifornia-fire-tweets.htmt 274
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Mr. Trump raised another issue when he wrote that officials “must also tree clear to stop fire
spreading.” Scientists and forest experts said the president was referring to a valid and
continuing debate.

The timber industry has argued that “thinning” forests — removing certain trees to improve the
health of the remaining ones and diminish the plants and underbrush that fuel fires — reduces the
risk of wildfires. Republicans in Congress have sought to loosen environmental restrictions to
allow more thinning. Democrats and environmentalists argue the practice will open the door to
expanded commercial logging and threaten wildlife.

California already has policies in place to address wildfire risk.

LeRoy Westerling, a management professor at the University of California, Merced, who studies
wildfires, said that Mr. Trump’s statement about fire-control efforts hit on an important issue, but
that he wrongly placed the blame on California. Professor Westerling noted that while federal
funding for lowering wildfire risk has been tied up in budget negotiations, California has allocated
$256 million this year.

That money is coming from a source the Trump administration finds troublesome: revenues from
California’s program to reduce planet-warming greenhouse gases. Under its market-based
approach for curbing carbon emissions, California sets a ceiling for the total amount of carbon
that can be emitted. Companies are then required to obtain permits to release carbon into the
atmosphere.

The Trump administration opposes federal efforts to address climate change.

California is “spending millions and millions of dollars on this while the federal government is
sitting on its hands,” Professor Westerling said. “And all that money is being raised because we're
putting a price on carbon.”

What about climate change?

Scientists noted that Mr. Trump’s statement didn’t address the role climate change has played in
creating a hotter and drier fire season. The president in the past has dismissed climate change as
a hoax and his top cabinet officials have questioned the established science that rising global
temperatures are caused by human activity.

Michael FE Wehner, a senior staff scientist at Lawrence Berkeley National Laboratory, said it was
not possible to quantify precisely the likelihood that climate change is having an impact on forest
fires, as can now be done with other extreme-weather events such as heat waves.

hitps./fiwww.nytimes.com/2018/08/06/climate/trump-california-fire-tweets. htmi 3/4
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And, he said, it’s not easy to weigh how much of the problem can be laid at the feet of forest-
management practices. However, climate change is making summers longer and drier, which
expands the wildfire season.

“To dismiss the role of climate change on these fires is simply incorrect,” he said.

California fire officials on Monday said the Carr Fire in Shasta County had ravaged more than
160,000 acres while the Mendocino Complex fires grew overnight and had charred more than
273,000 acres across Mendocino, Lake and Colusa counties.

The White House’s disaster declaration ordered federal funding be made available to help
recovery efforts. “Assistance can include grants for temporary housing and home repairs, low-
cost loans to cover uninsured property loses and other programs to help individuals and business
owners recover from the effects of the disaster;” a White House statement said.

Aversion of this article appeats in print on Aug. 7, 2018, on Page A13 of the New York edition with the headiine: Trump Inaccurately Claims California is Diverting
Water From Fires

hitps:/Avww.nytimes.com/2018/08/06/clir p-california-fire-tweets htmi 4/4
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Fueled by Climate Change, Wildfires Erode Air Quality
Gains

Such fires are causing spikes in fine particles that threaten human health

By Scott Waldman, E&E News on July 17, 2018
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Fourteen years ago, University of Washington researcher Daniel Jaffe installed an air

pollution monitor on a mountainside outside Eugene, Ore.

His intention was to measure pollution levels, with a particular focus on tracking
emissions from China that drift into the United States in the spring. But in recent
years, the monitor has unexpectedly produced a second and more urgent data set:
tracking fine particle pollution from wildfires in the western United States.

“We spend more of our time not worrying about what’s coming acrass the ocean but

worrying about what’s coming here,” he said.

n/ar fed-by-cfimate-change-wilds de-air-quality-gains/
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Climate change is not just increasing the likelihood of wildfires in some areas of the
country; it’s also erasing decades of air pollution gains in those same regions,
according to a study published yesterday in the Proceedings of the National Academy
of Sciences. It shows that wildfires are causing a spike in air pollution across the
West.

https:/www.scientificamerican.com/articl led-by-climate-change-wildf de-ai it i /11
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A man waiks along Ventura Ave. in Ventura, California during the Thomas Fire in December, 2017,
Credit: Wally

Global warming creates conditions that feed wildfires. It has led to earlier snowmelts
in the West, increased temperatures in summer and spring and drier conditions,
research shows. That bas sparked more frequent wildfires that last longer. And that
increase in wildfires has increased fine particle air pollution, according to the study.

In the United States, fine particulate matter (PM2.5) is generated by coal-burning
power plants, automobiles and the manufacturing sector, among other sources.
PMa.5 refers to fine particulates that are no more than 2.5 microns in diameter, or
one-thirtieth the width of a human hair.

EPA’s National Ambient Air Quality Standards have been successful at lowering
human-caused PM2.5 standards across the country for years, researchers found. A
2017 study found that reducing fine particle pollution even slightly could save 12,000
lives annually, particularly among vulnerable populations such as the elderly and
people with asthma.

erican.com/articl by-climate-ch: ildfires-erode-air-quality-gains/
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“These findings suggest that lowering the annual NAAQS may produce important
public health benefits overall, especially among self-identified racial minorities and

people with low income,” that study said.

ADVERTISE

The new research shows that natural factors, exacerbated by human-caused climate

change, may have more of a role in declining air quality than previously realized.

Wildfires in Montana last year caused a spike in PM2.5, Jaffe said. Monitors picked
up the highest levels of air pollution ever recorded in the United States during August
and September in Montana. And climate change is likely to drive similar events in the
future, mostly in the summer and in Western states plagued by more frequent fires,
he said.

In some areas of the United States, fine particles from wildfires are driving a second
round of pollution events. Weather patterns in the winter can see cold air mass
entrapped under warm air, which snares fine particles and raises air pollution levels.
Both Utah and Fairbanks, Alaska, typically record high levels of air pollution in the
winter, but wildfires are driving a second spike in PMz2.5 levels in the summer.

hitps:/www.scientificamerican.com/arlicle/fueled-by-climate-change-wildfires-erode-air-quality-gains/ 511
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PM2.5 is detrimental to human health. It affects the lungs as well as the heart,
according to EPA. It can aggravate asthma, decrease lung function, and lead to

premature death in people with lung and heart disease.

Clean Air Act regulations have targeted PM2.5. Controls on coal-burning power
plants and other sources of pollution have yielded significant reductions of pollution
for years. Nationally, the amount of fine particle pollution has dropped 42 percent
since 2016. However, researchers found that emissions have increased in parts of the

country where wildfires are concentrated.

ADVERTISEMENT

Scientists examined data from rural monitoring sites. They found increases in PM2.5
in all or parts of Montana, Idaho, Oregon, California, Nevada, Utah and Wyoming.
They found an increase for total carbon, which indicates wildfire emissions, in the
Northwest. By contrast, the rest of the country saw decreasing total carbon,

researchers found.

“If you've been out in the West at all in the last few years, we’ve just seen more and

more fires and bigger fires, so that was why we went looking for it,” Jaffe said. “

hitps: /Awww.
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guess what surprised us was the geographic extent over which we could really pull out
a statistically significant increase.”

The results show that fine particle pollution from wildfires may be worse than
researchers have realized, Jaffe said. What's more, they come as EPA has proposed a
new science transparency rule that would restrict the use of key air pollution studies
in crafting regulations. Critics have noted that the proposed transparency rule would
exclude future consideration of a landmark 1993 Harvard University air pollution
study—the “Six Cities” paper—that has been used to back air regulations for decades.

Jaffe said snowpack has a direct effect on the wildfire season, especially if the snow
extended into late June and early July and kept the soil wet. In addition, insects such
as the pine bark beetle have damaged millions of trees, providing fuel for bigger fires
that last longer, he said. Still, he cautioned that climate change is a threat multiplier
for wildfire season but that forest management issues have also played a significant

role in driving wildfires.

“We want to be careful not to put it all on climate change, but climate change is
clearly a contributing factor, and particularly in the size of these fires,” he said. “A fire
that used to become a small fire has now become a massive conflagration.”

ADVERTISEMENT
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With fine particle pollution from wildfires increasing, it may need even more
consideration by future regulators, said Gannet Hallar, an atmospheric scientist at
the University of Utah who was not involved in the study. She said it shows that the
highest-polluting wildfire events are intensifying.

“The really important point of this paper is that these events, although episodic, are

increasing in their intensity,” she said.

Reprinted from Climatewire with permission from E&E News. E&E provides daily

coverage of essential energy and environmental news at wwiw

ABOUT THE AUTHOR(S)

Scott Waldman

Recent Articles
As Climate Scientists Speak Qut, Sexist Attacks Are on the Rise
Coming Soon: Acting EPA Administrator's First Big Moves on Science

Car Rules Fight Pits Safely against Pollution

E&E News

Recent Articles
North Carclina's Natural Hurricane Defenses Are Disappearing
Want a Carbon Tax? Wait Until Naxt Year, Advocates Say

This Federal L.ab Works to Make Cars More Efficient, as Trump Pumps the Brakes

hitps:/iwww.

ican.comyar by-ctimate-change-wildfi d quality-g

8/11



8/13/2018

hitps:/iww

171

Fueled by Climate Change, Wildfires Erode Air Quality Gains - Scientific American

LATEST NEWS

POLICY & ETHICS

Don't Condemn People Who Don't Evacuate for
Hurricane Florence

4 hours ago ~ Mika McKinnon

SPACE

Space Station Commander: It's "Absolutely a Shame"

Suggest Astronauts Caused Leak

4 hour's ago - Mike Wall and SPACE.com

WEATHER

North Carolina's Natural Hurricane Defenses Are
Disappearing

4 hours ago — Chelsea Harvey and E&E News

BEHAVIOR & SOCIETY

7 Ways to Let Go of Guilt

5 hours ago — Savvy Psychologist Elfer Hendriksen

9144



172

9/13/2018 Fueled by Climate Change, Wiidfires Erode Air Quality Gains - Scientific American

NATURAL DISASTERS
Health Officials Rush to Protect Seniors, the Most
Vulnerable Group, from Hurricane Florence

6h

ago — Liz Szabo, JoNel Aleccia, Doug Pardue and STAT

MEDICAL & BIOTECH

Study Cracks Open the Secrets of Genetic Mutations
That Boost Breast and Ovarian Cancer Risk

& hours ago ~ Sharon Begley and 8TAT

NEWSLETTER

SIGN UP

hitps:/Awww.scientificamerican.com/article/fueled-by-climate-change-wildi de-air-quality-gai 10/11



173

9/13/2018 Fueled by Climate Change, Wildfires Erode Air Quality Gains - Scientific American

FOLLOW US

Store

About

Press Room

More

Scientific Americar is part of Springer Nature, which owns or has commercial refations with thousands of scientific publications
(many of them can be found at www.springernature.com/us). Scientific American maintains a strict policy of editorial
independence in reporting devetopments in science to our readers.

@ 2018 SCIENTIFIC AMERICAN, A DIVISION OF SPRINGER NATURE AMERICA, INC.,

ALL RIGHTS RESERVED.

hitps /iwww. scientificamerican.comvarticle/fueled-by-climate-change-wildfi de-air-quality-gai

111



174




175

MEGAFIRES
THE GROWING RISK TO AMERICA'S
FORESTS, COMMUNITIES, AND WILDLIFE
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The National Wildlife Federation is the education partner for Years of Living Dangerously, an Emmy-
winning climate change film sertes. You can learn more about wildfires and climate change science with
our lesson plans, videos, and resources on www.climateclassroom.org.

Megafires is available ontine at: www.nwi.org/megafires-report
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PRESIDENT'S LETTER

As ] write this, explosive wildfires are raging across nearly 200,000
acres in northern California, devastating communities and pushing the
total area burned in 2017 to more than 8.5 million acres nationatly.
Although wildfires are a natural and essential feature of many forest
ecosystems, there has been a dramatic increase in recent decades of

unusually large and severe “megafires.” There are multiple reasons for this increase in extreme wildfires. Changing
climatic conditions—including earlier onset of spring, earlier snow melt, hotter summer temperatures, and prolonged
drought—are reducing moisture levels in soil and forest vegetation. The spread of pest species like bark beetle, often
facilitated by a changing climate, is weakening the resilience of many natural ecosystems. And seriously overgrown
forests, resulting from years of fire suppression and coupled with insufficient resources and bureaucratic obstacles for
proactive forest management and restoration, have created conditions that are ripe for explosive megafires.

Fighting wildfires is now devouring more than half of the U.S. Forest Service budget, depriving the agency of critical
resources for restoration and improved forest management that would reduce ongoing fire risks. In recent years

the agency has been spending more than $1 billion annually to fight wildfires,’ and in 2015, one of the worst years
for wildfires on record, the U.S. government as a whole spent more than $2.6 billion*—a record that we are poised

to match this year. Despite increasing fire activity and escalating costs, Forest Service wildfire budgets are based on
historical averages rather than future projections. As a result, as fire season progresses and budgeted wildfire funds
are exhausted, money is shifted {"borrowed”) from other activities, including recreation, wildlife rmanagement, and
forest restoration. But in contrast to hurricanes, tornadoes, and major floods, disaster funds are not available to cover
the exceptional costs involved in fighting these catastrophic megafires.

The social, economic, and ecological costs of these megafires has been devastating, Communities have lost thousands
of buildings, suffered tens of billions of dollars in damages, and, tragically, people have died. Waterways and other
habitats have been degraded, imperiling fish and wildlife, Tens of millions of tons of climate-altering carbon dioxide
have been released. Unfortunately, current wildfire policy is woefully insufficient to address this urgent crisis.

Our nation needs bipartisan Congressional leadership to fix the forest fire funding crisis and ensure adequate
funding for restoring forests and appropriately fighting wildfires. We must accelerate the pace of forest restoration
by promoting outcome-driven, collaborative processes, by expanding the use of prescribed fire, and by improving
envir | review of b icial restoration projects, We must boost the resilience of our forests and communities,

discourage development in fire-prone areas, and prioritize fire risk reduction in the wildland-urban interface. And,
Congress must confront the underlying causes of climate change that are exacerbating the wildfire crisis by ensuring
sufficient funding for climate research and reducing climate-altering poilution.

The time for bipartisan action is now.

Collin 0’'Mara

d CEO
National Wildlife Federation
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MEGAFIRES: A GROWING THREAT

Druid fire, Yellowstone National Park, 2013, Phato:

ildfire, ike actors in a Greek drama, has
two opposing faces: one of destruction
and another of rejuvenation. Scenes

of smoldering forests and burnt-out homes vividly
illustrate the destructive force of uncontrolled
wildfires, Paradoxically, many US. forests are not only
adapted to burn periodically, but actually depend on
fire for their rejuvenation, maintenance, and health.
Consequently, forest and wildfire management is and
always has been an extraordinarily complex and high
stakes issue, which rapid climate change is making even
more challenging. In particular; the increase in large,
intensely hot “megafires” not only poses increased risks
to Jocal communities and economies, but has the ability
ta permanently transform the ecosystems and habitats
through which they burn, with profound implications
for wildlife.

The current crisis in wildfire and forest management
has its roots in three interacting dynamics: the legacy of
past forest management and fire suppression; dramatic
increases in housing development in the fire-prone
wildland-urban interface; and rapidiy changing climatic

ike Lewelling, NPS

conditions. Reducing risks from megafires will require
that we address each of these underlying problems,
including: scaling up efforts to tackle the massive
backiog in forest restoration; encouraging more
responsible and fire-wise development in witdland
areas; and confronting climate change both by reducing
greenhouse gases and by incorporating climate
considerations in forest management and restoration.
What is most urgently needed, however, is to fix the
broken federal budget process for fighting wildfires,

The increase in large, intensely

hot “meguafires” not only poses
increased risks to local communities
and economies, but has the ability
to permanently transform the
ecosystems and habitats through
which they burn, with profound

implications for wildlife.

P2
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MORE, BIGGER, AND HOTTER FIRES

or several years California and other parts of
the West have been in a severe and sustained
drought, and the La Nifia weather of last
winter was anticipated to reduce the risk of severe
wildfire in the region by bringing more rain and snow.

Intense summer heatwaves, however, countered many
of the expected benetits, and the explosive growth of
annual grasses stimulated by winter rains may have
even added to the fire risk. These conditions set the
stage for the deadly wildfires now scorching nearly
200,000 acres across California and devastating many
local communities. indeed, 2017 is on track to be one of
the mostactive years for U.S, wildfires on record, with a
total of 8.5 million acres burned, and more than 21,000
firefighters assigned to wildfires in 10 western states.”

Over 1.2 million acres have burned in Montana alone*
The Lolo Peak fire has burned over 50,000 acres,
covering much of the surrounding areas in Montana
and Idaho with smoke. The Lodgepole Complex and
Rice Ridge fires have also scorched hundreds of
thousands of acres in Montana. In California, a state of

Eagle Creek fire along Columbia River Gorge, 2017, Phato: Christian Roberts-Olsen, Shutterstock

emergency was declared for Los Angeles County as the
La Tuna fire blanketed an area near Burbank, requiring
over 1,000 firefighters to protect the heavily populated
area.” In Oregon, the Eagle Creek wildfire has burned
nearly 50,000 acres across the iconic Columbia River
Gorge.” In Washington State, the Diamond Creek fire
has charred over 125,000 acres.”

These fires not only affected large areas of wildlife
habitat, but have had direct implications for

wildlife managers and their efforts to restore key
wildlife populations. In Washington State, for
instance, biclogists raced to rescue a population of
endangered pygmy rabbits as the Sutherland Canyon
fire threatened to overtake their captive breeding
enclosure.” Thick smoke and the threat of new fires
in Montana forced federal wildlife managers to
postpone the annual roundup at the National

Bison Range.” Western wildfires in 2017 have also
had serious impacts on people and communities,
blanketing cities in ash, and in many areas making the
air dangerous to breathe.
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With massive fires continuing to cover the West,
experts are observing some disturbing trends. There

is strong evidence that regional warming and drying

in the western United States is linked to increased fire
frequency and size, as well as to longer fire seasons.™
The U.S. Forest Service, for example, has concluded that
fire scasons are now on average 78 days longer than in
1970."! The area of forest burned annually in the Pacific
Northwest has increased by nearly 5,000 percent since
the early 1970s, while the area burned in the Southwest
has increased by nearly 1,200 percent.'*

1t is not only the frequency and size of fires that are
changing, but also their intensity and severity. Indeed,
more, bigger, and hetter wildfires are becoming the
new normal. Extreme fire hehavior—characterized by
rapid fire spread, intense burning, prolific crowning,
strong convection columns, and unpredictable
shifts—not only can have serious ecological effects,

but increasingly puts wildland firefighters at risk.
Decades of fire suppression has in many places
prevented smaller; less-intense surface fires that help

to naturally thin forests. As a result, many forests have
grown so dense that once ignited, flames quickly climb
understory “ladder fuels” and set the tree canopies
ablaze. Crown fires can burn so hot they have the abitity
to create their own weather, spreading the fire ever
further and hindering control efforts. Complicating
matters more, there has been an increase in the number
of human-caused wildfire ignitions, due in part to the
dramatic expansion of housing into the wildland-urban
interface. Nearly 45 million housing units are now in
naturally fire-prone wildland areas,'* and one study
estimates that human-caused ignition is responsible for
84 percent of all US. wildfires.”®

Rather than lcaving a tapestry of burned and unburned
areas, which facilitates forest regeneration and
provides a diversity of habitats for wildiife, ultra-hot
megafires can destray complete forest stands and burn
across entire landscapes. If hot enough, extreme fires
can even sterilize the soii by killing subsurface seed
banks that normally aid in post-fire recovery. Indeed,
forests in some places may never recover from these
fires and instead be permanently transformed into
shrubland or grasslands.* For example, in 2011 the Las

Conchas fire in New Mexica burned more than 156,000
acres of forest and scrubland, one of the largest fires

in the state’s history. The fire burned so intensely

that only bare dirt and tree stumps were left in many
places, and some burned areas will probably never
revert to forest.'> '

Anincrease in the frequency of wildfire events can

also tead to the iong-term conversion of forests and
other wildlife habitats by enabling the expansien

of non-native invasive species.’” Many invasive

plants are able to rapidly colonize disturbed areas,
often outcompeting native species. For example, in
northern Nevada and elsewhere in the Great Basin,
burned sagebrush ecosystems, on which sage grouse
and migrating mule deer depend, often convert to
grasslands dominated by invasive cheatgrass, which
has little wildlife value. Unfortunately, cheatgrass also
provides the type of fine fuel that promotes even mare
frequent wildfires in these areas, leading to permanent
conversion from native sagebrush steppe habitat to
invasive grassland.** This conversion is not only a
major contributor to the dectine of sage grouse, but
also effects the many other wildlife that depend on this
habitat type, including short-horned lizard, sharp-
tailed grouse, pygmy rabbit, and Brewer’s sparrow.

Some wildlife may be able to adapt or even thrive in
fire-altered or transformed habitats, or migrate to
areas better supporting their needs. Others, though,
will be negatively impacted either as an immediate
effect of a large fire, or in the aftermath when food
resources, water, or sheiter are hard ta come by, or
their habitats are permanently lost.*!

Pygmy rabbi




Witdfires in central Idaho, 2013, Photo: NASA
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HOW CLIMATE CHANGE INCREASES
THE RISK OF MEGAFIRES

limate change increases the risk of

more frequent and severe firve in several
ways. Earlier spring snowmelt, higher
temperatures in spring, summer, and fall, and increases

in evapotranspiration, all contribute to drying of
vegetation, and extend the geographic area and time
periods in which forests become combustible.*
These changing climatic conditions have resulted in
wildfire seasons becoming longer, particularly in the
western United States. In parts of California, five
season is now 50 days longer than in 1979, while
Alaska moved its official fire season, defined as the
date permits are required for burning residential
yard and other refuse, from May to April** With fires
burning both earlier and later; some places may even
start experiencing what has been calted “year-round
fire season.”

Higher temperatures and extreme drought can
trigger tree stress and mortality, which can
increase fire risk. In California, for instance,
more than 100 million trees died during
the recent prolonged drought. And
as discussed below, drought-

induced stress can exacerbate

outbreaks of forest pests, such
as bark beetles, which can also
increase the susceptibility of forests to wildfire.”®
Drought conditions can also contribute to super-hot
fires that produce more lasting damage, where high
temperatures penetrate deeper into soils and prevent
seeds from germinating once the fire is aver.

Although there are multiple reasons for the overall
increase in wildfire activity, researchers have concluded
that over the past few decades climate change has
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caused more than half the increase in fuel aridity, and
is responsible for a doubling in the cumulative forest
area burned.* Looking to the future, researchers project
that climate change will increase the potential for very
large fires, both through increasingly frequent conditions
conducive to these fires (i.c., changes in temperature,
precipitation, and relative humidity) and through
lengthening of the seasonal window when fuels and
weather support these fires.*”*

i
|
|
|
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King fire, Caiifornia, 2014, Phato; USFS

Not only does climate change increase
the risk of extreme fires, but megafires
in turn contribute to the underlying

cause of climate change through the over the past few decades climate

release of large quantities of carbon inte 3 . N . .
the atmosphere. In Washington State, for instance, wildfires ¢ fiCH”IgE? has caused more than ha ny

were the second Jargest source of carbon dioxide emissions the increase in fuel aridity, and is
in 2015, behind only the transportation sector.”™ Although

wildfires always release carhon, the amount released I‘@S[JOT!SII){(;‘ fOP" ado Hb]”}g in the
through most low intensity fires typically is offset in cumulative fOf'@Sf area burned.
subsequent years by vegetation regrowth and recovery in )

the burnt area. In contrast, the massive amounts of carbon

released by megafires, coupled with declines in the capacity

of the landscape to recover, may in some instances lead toa

shift from carbon “sink” to carbon “source” *

Researchers have concluded that
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FROM FIRES TO FLOODS

ecause severe fires can burn away much
of the vegetation that holds soil in place and
retaing run-off, when the rainy season

returns there is often an increased risk of flooding
below the burned area. For example, the 2010
Schultz fire burned just over 15,000 forested acres
above Flagstaff, Arizona and caused the evacuation
of hundreds of homes, Monsoon rains following the
fire caused heavy flooding that resulted in extensive
property damage in Flagstaff and took the life of a
young girl. Overall, estimates of the total impact of the
Schuttz fire place the cost between $133 million and
$147 million. These costs are a heavy burden on rural
communities, and to reduce the risk of future fire

and flood disasters, the Flagstaff community passed
a $10 million bond to finance wildfire control
treatments throughout local watersheds, including
on federal lands.*

Runoff from burned areas can also
resuit in soil and ash poliuting streams
and rivers. The ash can increase the pH
level in water, and sediment can clog
the gills of fish as well as destroy and
degrade fish habitat. Studies in Arizona
show that the state fish, the Apache
trout, can suffer severe population
declines following major wildfires.*

Monsoon rains following the

fire caused heavy flooding that
resulted in extensive property
damage in Flagstoff and took the
life of a young girl

Schultz fire above Flagstaff, Arizona, Photo: Brady Smith, USFS

Aftermath of Schultz fire.

Bitl Marrow

Apache trout. Photo: USFWS




Mountain pine bectle infestation, Colorado. Photo: Hustvedt

BEETLE INFESTATIONS CAN AMPLIFY FIRE RISK
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ire is not the only major, climate-amplified
disturbance affecting U.S. forests. Bark

beetles are naturally occurring forest insects
that have reached unprecedented epidemic levels over
the past two decades. Mountain pine beetle infestations
in particular have caused significant tree mortality
across millions of acres in the Rocky Mountains. These
beetle outbreaks have been correlated with climatic
changes, and especially warmer winter temperatures
that allow more beetles to successfully overwinter®
Various species of bark beetles are
also causing significant forest damage
elsewhere in the U.S., including Alaska
and the Southeast, and appear

to be expanding their range due to

co

warming conditions. Seuthern bark
beetles, for instance, historically have heen restricted
to pitch pine forests of the South, constrained by cold
winters further north. That has now changed, and since
2002 the beetles have damaged more than 30,000 acres
of forest in New Jersey, and recently have been detected
in forests as far north as Massachusetts.™*

In addition ta the effect of rising winter and summer
temperatures on beetle reproduction, drought
canditions create water stress in farest trees and can
make them more susceptible to bark beetle infestations.

As large swaths of forest succumb to beetle infestations,
beetle-killed trees can increase the risk of wildfires,
particularly early in an outbreak when dead or dying
needles are still on the trees.* Colorado, for example,
has recently experienced the largest bark beetle
outbreak in its recorded history, which left hundreds of
thousands of trees dead and vulnerable to wildfire.

In 2016, the Beaver Creek fire burned over 38,000
acres and cost an estimated $30 million to contain.*’
The fire was made more difficult to manage as it burned
through beetle infested timber and dead trees.

The combination of beetle kill and fire can have
serious effects on native wildlife. As an example, the
2016 Hayden Pass fire in Colorado’s Sangre de Cristo
range burned through an area badly affected by bark
beetles. This area contains streams that are the only
known refuge for a unique and isofated population of
cutthroat trout, which was only discovered by
biologists in 1996. Fall monsoon rains after the

fire washed significant amounts of debris, ash, and
sediment into the trout’s habitat. Surveys following
the fire and rains did not locate any remaining trout in
Hayden Creek, and this unique trout might have been
extirpated but for emergency rescue efforts following
the fire that brought 158 of the fish into captivity for
breeding and reintroduction.®
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Smoke drifting over Las Vegas from Mount Charleston fire, 2013, Phote: Tomds Del Coro

MORE HAZE FOLLOWS MEGAFIRES

estern high country and wilderness

are increasingly seeing the impacts of
haze pollution from megafires, obscuring
the views westerners and visitors alike cherish. New
research indicates that more frequent drought and
wildfire are leading to increased haze in western states
as the fires produce a combination of small dust, soot,
ash, smoke particles, and other air pollutants* Smalt
particles are public heaith concerns as they can lodge
deep within the lungs and cause respiratory and cardiac
distress and fllness, and even premature death.*

It is not only remote and wild places
out West being impacted. Urban
areas are also being affected by

these fires. In 2014, the Carpenter

1 fire burned the tandmark peak of
Mount Charleston 35 miles northwest
of Las Vegas. Smoke fron: the fire
triggered a health advisory from the Clark
County Department of Air Quality that lasted
days and impacted the entire Las Vegas area,*
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A GROWING THREAT IN THE SOUTHEAST

Forecasting the long-term impacts of climate change
in the Southeast is challenging because of variability
in precipitation patterns across the region. It is clear,
however, that summer and winter temperatures in the
region are rising. This will increase evapotranspiration
and make drought conditions maore likely during
periods of low precipitation, with consequent increase
in wildfire risk."*

Prescribed burns are an important and widely used
management tool in the region, and are essential for
maintaining and restoring the biologically rich longleaf
pine forests, as well as for rebuilding populations

of popular game species like bobwhite quail. To be
effective and safe, these controiied burns must be

Fire damage, Gatlinburg, Termessee, 2016. Photo: Michael Tapp

carried out under particular weather conditions.
Projected climate shifts are likely to shrink the
availability of those conditions and significantly
constrain the capacity for wildiife and natural resource
managers to employ this essential tool for forest
restoration and management.

xtreme fires are not restricted to the

arid West: the Southeast is also
experiencing an increasing number of
large and intense blazes. Many southeastern forests,
especially softwood pines, are fire-adapted and
depend on relatively frequent, low intensity burns
for their maintenance,

A changing climate and
associated periodic drought
conglitions, however, are

contributing to much larger, more intense wildfires
that can affect not just drier pinelands, but burn
typicaliy moist hardwood forests as well. Aithough
the seutheast is in general characterized by warm,
humid climates, severe drought conditions, such as
occurred in 2007 and 2016, are creating conditions
ripe for major fires. Last year, some of the biggest fires
in the Southeast were in Georgia and North Carolina,
but the fire that caught the most national attention
occurred in Tennessee. This explosive fire started in
Great Smoky Mountains National Park as a result of
human activities, and quickly spread to the gateway
towns of Gatlinburg and Pigeon Forge, Tennessee.
The Gatlinburg fire burned 1,700 structures, caused
14,000 to evacuate, and resulted in the death of 14
people, the deadliest the state has ever experienced.** Northern bobwhite quail. Photo: Dick Dantels
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RE-ESTABLISHING NATURAL FIRE REGIMES

hile fire is a natural process in most that resulted in relatively open forest conditions.™

U.S. forests, there is wide variation in In contrast, northern Rockies todgepole pine forests

the natural fire regimes that characterize historically had long fire return cycles {often greater
different forest types. Fire regime refers to a than 100 years), with high-severity, stand-replacing
combination of factors, such as the frequency, intensity, crown fives (as occurred, for example, in the 1988
size, pattern, season, and severity of burns.* As an Yellowstone fires). Understanding natural fire regimes
example, many low-clevation ponderosa pine forests is key to evaluating forest restoration needs, since
historically had a fairly frequent fire return interval they provide a benchmark for determining the degree
{every 10-30 years), with low-severity surface fires to which current forest conditions deviate from their

T
prescribed burn in ponderasa pine forest on the Coconing National Forest, Arizona. Photo: Brady Smith, USFS

i1
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“historical range of variability” Altered fire regimes,
often due to long-term fire suppression, are a principle
cause of elevated fire risk in many places, and
re-establishing an area’s natural fire regime can
therefore he an important goal for forest management
and restoration.

Beginning in the early 1900s, Federal and State
agencies began carrying out aggressive fire suppression
policies in efforts to reduce the Joss of economically
valuabie timber and to protect communities. The rote
of fire in maintaining healthy ecosystems was not well
understood at the time, and just as with the unbounded

predator contro} taking place during that same period,
these management palicies produced unintended and
far-reaching ecological consequences. Lack of fire in
many fire-dependent forests led to the build-up of
flammahic materials and significantly affected forest
successional patterns and processes. Changes

were particularly dramatic in areas where fires
historically were relatively frequent and of low
intensity. Increasingly overgrown conditions and high
fuel loads elevated fire risk in many areas, leaving them
ripe for the ignition and spread of high intensity and
severe burns.

Over the past forty years there has been an enormous
amount of research on the fundamental role of fire in
forest systems, resulting in an increased awareness and
appreciation of fire as an essential natural process. This
has been accompanied by major advances in efforts to
re-establish natural fire regimes by putting five back
into these systems, as well as development of other
ecological restoration techniques designed to enhance
forest health and resilience.

Over the past forty years there
has been an enormous amount of
research on the fundamental role
of fire in forest systems, resuiting
in an increased awareness and
appreciation of fire as an essentiaf
natural process.
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ADDRESSING THE MASSIVE FOREST
RESTORATION BACKLOG

he scale of forest restoration needs is
enormous, The U.S. Forest Service estimates
that between 65 and 82 million acres are

in need of restoration just on lands within their 193
million acre national forest and grassland system.*”

There is, however, no “one size fits all” approach for
forest restoration given the wide range of forest types,
natural fire regimes, and current watershed conditions.
Rather, restoration and hazardous fuels reduction
cfforts must be firmly grounded in an understanding
of the dynamics of particular forest types, take into
account the local and regional ecological context, as
well as the needs and concerns of local communities,
industry, and other stakeholders.

Reintroducing fire into systems through the use of
prescribed or controlled burns is one of the most
important restoration approaches, and there is a need
10 dramatically expand the appropriate application

of this management tool. There are places, however,
where fuel foads are simply too high or conditions too
dangerous for prescribed burns to be safely used. In
these instances hazardous fuel loads can be reduced
through a variety of mechanical thinning techniques.
Ecologically appropriate thinning usually emphasizes
removal of smalt diameter trees and dense understory
vegetation. Salvage logging, which focuses on post-fire
harvesting of farger-diameter standing trees,

is far more controversial, Although providing
economic benefit, it should only be considered ona
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site-specific basis since the practice can have significant
ecological impacts, and its effects on reducing {or

even increasing) fire risk is actively debated.*** Other
forest restoration approaches inciude controiling
invasive species, restoring streams, replacing
undersized culverts, enhancing wildlife habitat, and
decommissioning old forest roads.

In carrying out restoration and hazardous fuels
reductions, it is also important to ensure that
broader ecolegical and wildlife needs are taken into
consideration. For example, many wildlife species
depend on snags {standing dead trees) and downed
woody debris for different stages in their life cycles,
Some species, such as the declining black-backed
woodpecker, are almost entirely dependent on
post-fire snags.”

In an era of rapid climate change, forest restoration
effarts increasingly will need to take future climatic
conditions into account, rather than base management
decisions on historical climatic cenditions. An
emphasis on climate adaptation and resilience in
forest management will he especially important

given the tong life span of most tree species.®**
Post-fire recovery efforts, in particulas, will need to
carefully consider the species composition and genetic
variability in plant materials used in restoration
efforts in order to anticipate and prepare for changing
teniperature and precipitation patterns and resulting
shifts in habitat suitability.

Given the enormous scale of restoration needs, it is
also important te carefully target areas most in need of
restoration and hazardous fuels reduction.” In general,
fuel reduction treatments will be most appropriate
close to and around wildland communities, rather

than in remote backcountry and wilderness areas. Not
only is the wildland-urban interface where people and
property are at highest risk from wildfire, but given
the preponderance of human-caused ignitions, areas of
high human activity are aiso some of the places most
likely for fires to start.**

Inrecent years there has been considerable progress
in addressing the massive forest restoration need,
and the Forest Service currently is treating ahout five

miflion acres a year, aided by a nurber of promising
partnership programs.™ The Collaborative Forest
Landscape Restoration Program, for example, has
worked with partners to reduce wildfire risk on 1.45
rniilion acres and improve wildlife habitat on 1.3
million acres.* This innovative program was created
to encourage partnerships between the federal
government and diverse local interests, including
sawmill owners, conservationists, businesses, and
sportsmen, By creating opportunities for dialogue
and collaboration among groups that often have
been adversaries, the program is designed to promote
more science-based planning and restoration, and
fewer court challenges. These creative collaborations
have helped increase Forest Service timber volume by
20 percent since 2008. Other poticies, such as Good
Neighbor Authority and Stewardship Contracting,
have also been put in place to create additional
incentives for forest management and restoration,
and provide significant benefits to communities and
wildlife. While more work is needed, we can look to
these collaborative models for ways to address the
many issues facing our forests.

Restoring and enhancing the health of our forests
has multiple societal benefits beyond traditional uses,
such as providing timber and livestock forage. These
include fueling our growing outdoor economy,
providing abundant and clean water; enhancing
wildlife populations, and sequestering and storing
carbon, Healthy forests are essential for the outdoor
recreation industry, which currently contributes
$8B7 billion to our national economy annually, is
responsible for 7.6 million direct jobs, and generates
$124.5 bitlion in federal, state, and local tax revenue.”’
Forests are hugely important for producing the
water that people depend on, and some 180 million
people in over 68,000 communities rely on nationat
forest lands to capture and filter their drinking
water,™® Forests also provide habitat for a vast array
of wildlife, yet nearly one-in-five forest-dependent
animal species is imperiled or vulnerable. ™ Forests
are also a major factor in sequestering and storing
carbon that would otherwise enter the atmosphere
and contribute to climate change. Indeed, U.S.
forests account for more than 90 percent of the
country’s carbon sink.*
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FIXING THE FEDERAL FIRE BUDGET

Happy Dog fire, Oregon, 2017. Kari Greer, USFS

espite the enormous benefits that healthy
forests provide, federal efforts to enhance
i their health and resilience are being
impeded by antiquated approaches to funding the
accelerating costs of fighting wildfires. Addressing
the massive restoration backlog starts with fixing the
broken federal fire budgeting process.

Traditionally, federal budgets for fighting wildfire have
been based on rolling ten year historical averages.
While this budgeting approach may have worked in
prior eras, given the dramatic increase in the number
and size of wildfires, and the rapidly escalating costs

of fighting these fires, this retrospective approach is
clearly inadequate for today’s needs. Today, fighting
wildfire consumes more than 50 percent of the Forest
Service's budget, and this number could grow to 67
pevcent over the next decade, in large part due to a
changing climate and ensuing drought conditions.**
Annually, the United States spends more than $1 billion
to fight wildfives,* and in 2015, one of the worst years
for wildfires on record, the U. 5. government spent more

than $2.6 billion.** Large catastrophic megafires eat up
a disproportionate amount of federal resources, with
just one o two percent of fires consuming 30 percent
or more of agency firefighting budgets each year*
These costs are only expected to rise as the climate
continues to change, and as more homes are built in
fire-prone wildland areas.

Unfortunately, the current fire funding system

is not only inadequate for fighting fires, it is also
compromising the ability of agencies to proactively
reduce fire risks. Because of the retrospective
budgeting process for fire control and suppression
funds, during active fire years (which are now the
norm) as fire season progresses and available wildfire
funds are exhausted, money is shifted {euphemistically
termed "borrowed”) from accounts funding ather
important agency activities. This five borrowing
severely affects the government's ability to carry out
the programs for which those funds were originally
intended, including recreation, wildlife management,
and forest restoration. A permanent fix is needed to
address this growing problem,

Part of that fix must include a recognition that

the number, size, and cost of wildfires on federal
lands is increasing and should be budgeted for
appropriately. Additionally, instead of expecting
agencies to cover the exceptional costs of fighting
truly catastrophic fires from their limited annual
appropriations, these expenses should be eligible to
be covered by specially appropriated disaster funds,
similar to how hurricanes, tornadaes, and major food
events have long been treated.
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RECOMMENDATIONS

he U.S. must address the growing threat of
megafires through a comprehensive

p wildfire funding fix, through dramaticaily
scaling up the pace of forest restoration, through
incorporating climate adaptation practices into forest
restoration and management, and through achieving
significant reductions in climate-aitering carbon
potiution. By restoring and better managing U.S.
forests, it is possible to reduce fire risks to
communities, increase populations of cherished
wildlife species, and protect our climate by enhancing
the carbon sequestration and storage potential of our
forests. These steps will help ensure that America’s
forests will be sustainable and resilient in the face of

a rapidly changing and uncertain future, and will be
capable of continuing to provide important economic,
ecological, and societal benefits.

ENSURE ADEQUATE
AND DEPENDABLE
WILDFIRE FUNDING

.

Provide sufficient funding for federal agencies to
respond to wildfires, recognizing the growing average
annual cost of firefighting;

.

Allow the Forest Service to access a disaster
funding account for catastrophic and extraordinarily
costly fires;

.

End the transfer of funds from conservation, forest
management, and other non-fire programs to cover
growing fire suppression costs; and

Prescribed burn, western Gregon. Photo: BLM
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« Increase federal funding to implement proactive
restoration and fire risk reduction, such as prescribed
burns (when appropriate}, on public and private
forested lands.

ACCELERATE RESTORATION
PROJECTS AND iIMPROVE
FOREST MANAGEMENT

.

Prioritize restoration projects that achieve outcomes
related to improved forest resilience, increased
wildlife populations, and watershed health;

.

Carry out significantly more prescribed and managed
burns in fire-adapted forests;

« Improve environmental review processes for large-
scale landscapes and for project-level sites in the
short-term that help achieve and facilitate forest
Testoration and healthy forest management; and

.

Expand on successful nationwide policies such
as Good Neighbor Authority and Stewardship
Contracting, which provide models for how
stakeholders can work collaboratively towards
mutually beneficial forest management goals
and bring additional non-federal resources to
restoration projects.

PREPARE FOR CHANGING

CLIMATIC CONDITIONS AND

FOR MORE FREQUENT AND

SEVERE WILDFIRES

« Integrate climate adaptation principles into forest
management and restoration efforts to ensure they
are designed for future, rather than past, climatic

conditions and promote sustainability and resilience
of forest resources;

Encourage wildland communities to incentivize

new housing in areas of lower fire risk, promote or
mandate the use fire-resistant building materials, and
adopt other fire-wise approaches for reducing
wildfire risk; and

.

Prioritize hazardous fuel reduction investments

in the wildland-urban interface where they will
have the greatest effect on reducing the impacts and
costs of wildfires.

REDUCE CLIMATE-ALTERING
CARBON POLLUTION

« Manage forests on federal lands in ways that promote
continued capture and storage of carbon, and foster
financial incentives and markets to encourage carbon
sequestration on private forest lands;

+ Implement common sense safeguards—Ilike
greenhouse gas limits for power plants, vehicles,
and oil and gas facilities—that are needed to protect
public health and wildlife from climate impacts;

« Enact measures at state and local levels of
government to curb carbon poliution and expand use
of clean, renewable energy; and

+ Engure that federal agencies have sufficient resources
to pursue important climate change research and
monitoring, and to spur the development and
adoption of clean energy technologies.
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GREG WALDEN, OREGON FRANK PALLONE, JA., NEW JERSEY
CHAIRMAN . RANKING MEMBER

ONE HUNDRED FIFTEENTH CONGRESS

Congressg of the nited States

PHousge of Repregentatives

COMMITTEE ON ENERGY AND COMMERCE
2125 Ravsurn House Orrice BuLobing
WasHingTon, DC 20515-6115

Majority (202} 225-2627
Mincpity {202 225-3643

October 9, 2018

The Honorable Hermmian E. Baertschiger, Jr.
Senator

Oregon State Senate

900 Court Street, N.E.

Salem, OR 97301

Dear Senator Baertschiger:

Thank you for appearing before the Subcommittee on Environment on September 13, 2018,
to testify at the hearing entitled *Air Quality Impacts of Wildfires: Mitigation and Management
Strategies.”

Pursuant to the Rules of the Committee on Energy and Comumerce, the hearing record
remains open for ten business days to permit Members to submit additional questions for the record,
which are attached. To facilitate the printing of the hearing record, please respond to these
questions with a transmittal letter by the close of business on Tuesday, October 23, 2018. Your
responses should be mailed to Kelly Collins, Legislative Clerk, Committee on Energy and
Commerce, 2125 Rayburn House Office Building, Washihgton, DC 20515 and e-mailed in Word
format to kelly.collins@mail.house.gov.

Thank you again for your time and effort preparing and delivering testimony before the
Subcommittee.

Subcommittee on Exivironment

cc: The Honorable Paul Tonko, Ranking Member, Subcommittee on Environment

Attachment
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Responses by Oregon State Senator Herman E. Baertschiger, Jr.

To: The Honorable John Shimkus

1. What is necessary to increase the pace and scale of prescribed
burning and other active forest management activities? More specifically what
needs to happen at the Federal level vs State and local levels?

To increase the pace and scale of active forest management activities,
uninterrupted investment by the Congress is necessary. Continuity and
consistency with long-term support is crucial to the success of any effort related
to active forest management. The solution to Western forest management is very
long-term. It should be at least av 100 year plan to make an impact. Long term
goals are difficult for most people to conceive, but is the reality in forest
management. Forest management is dynamic {an ever changing environment}
where one must adjust strategies, goals and tactics to meet the ever changing
events. A consistent set of principles and directives that are adequately funded
for the very long-term is needed to have successful active forest management.

Coordination between Federal, State and local agencies must include
common and coordinated objectives and goals. This coordination is aiso required
to increase the pace and scale of active forest management. Most states have a
fire suppression model for state protected lands. The Federal government for at
least the last 20 years has operated under a fire management model. This
Suppression versus Management model is unsustainable. Managing fire during
peak fire season is unacceptable because of the adverse effects to the health and
welfare of the people. To have successful fire and forest management there

should be coordinated strategies and goals, between the Federal and State
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governments, especially during peak fire season. Their fire policies should be
parallel and efforts should be consistent relating to same goals and outcomes by

both State and Federal agencies.

2. Can you provide your perspective on whether more coordination
among federal and state authorities needed to make meaningful difference in
reducing the risks of catastrophic wildfires?

Managing fire during peak fire season is unacceptable because of the
adverse effects to the health and welfare of the people. To have successful fire
and forest management there shouid be coordinated strategies and goals,
between the Federal and State governments, especially during peak fire season.

From a prevention and awareness perspective, identifying defensible space
around communities and creating adequate escape routes that the public can be
made aware of is a risk management tool that can be used to minimize the effects
of catastrophic wildfires in rural communities. Fuel reduction around
communities in fire prone areas can be employed to create and improve
defensible space. Identification and enhanced public knowledge of escape routes
in fire prone communities is an awareness tool. Much in the way that tsunami
prone areas have signs and placards giving direction and creating awareness, a

similar approach in fire prone areas could be used.
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3. Should air quality considerations play a greater role in informing
decisions related to wildfire suppression and forestry management planning,
and if so, how so?

Air Quality considerations must play a greater role in decisions related to

wildfire suppression and forestry management planning. Attempting to manage
fire rather than suppress it during peak fire season is unacceptable because of air
quality considerations. Managing fire during peak fire season is unacceptable
because of the adverse effects to the health and welfare of the people. Forestry
management planning, including harvest, thinning and controlled burning, can be
managed correctly outside of peak fire season while still preserving air quality.
Harvest and thinning do not create significant air quality impacts. Controlled
burning can be managed outside of peak fire season and the impacts of smoke
can be minimized. Air Quality impacts during some of the most recent fire seasons
has often exceeded hazardous levels. Therefore, a full suppression policy should
be followed during peak fire season and an aggressive control burning policy for
the off season to minimize the impacts of smoke, and the health risks it presents

to the public.
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GREG WALDEN, OREGON FRANK PALLONE, JR., NEW JERSEY
CHAIRMAN RANKING MEMBER

ONE HUNDRED FIFTEENTH CONGRESS

Congresg of the United States

THouge of Repregentatives

COMMITTEE ON ENERGY AND COMMERCE
2125 Raveuan House OFrice Buroing
WasHington, DC 20515-6115

Majority {202) 225-2027
Miniofity (202} 2253641

October 9, 2018

Ms, Mary Anderson

Mobile and Area Source Program Manager
Air Quality Division

Idaho Department of Environmental Quality
1410 North Hilton

Boise, ID 83706

Dear Ms. Anderson;

Thank you for appearing before the Subconitnittee on Environment on September 13, 2018,
to testify at the hearing entitled “Air Quality Impacts of Wildfires: Mitigation and Management
Strategies.”

Pursuant to the Rules of the Committes on Energy and Commerce, the hearing record
remains open for ten business days to permit Members to submit additional questions for the record,
which are attached. To facilitate the printing of the hearing record, please respond to these
questions with a transmittal letter by the close of business on Tuesday, October 23, 2018, Your
responses should be mailed to Kelly Collins, Legislative Clerk, Committee on Energy and
Commerce, 2125 Rayburn House Office Building, Washington, DC 20515 and e-mailed in Word

format to kelly.colling@mail house.gov.

Thank you again for your time and effort preparing and delivering testimony before the
Subcommittee.

Sikcerely,

hn Shimkus
hairman
Subcommittee on Environment
cc: The Honorable Paul Tonko, Ranking Member, Subcommittee on Environment

Attachment
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STATE OF IDAHO

DEPARTMENT OF
ENVIRONMENTAL QUALITY

1410 North Hilton - Boise, Idaho 83706 « (208} 373-0502 C.L. “Butch” Diter, Governor
www.deq.idaho.gov John K. Tippets, Director
October 23, 2018

Ms. Kelly Collins

Legislative Clerk

Committee on Energy and Commerce
2125 Rayburn House Office Building
‘Washington, DC 20515

RE: Responses to Questions for the Record on “Air Quality Impacts of Wildfires: Mitigation
and Management Strategies.”

Dear Ms. Collins:
Thank you for the opportunity to testify at the hearing entitied “Air Quality Impacts of Wildfires:
Mitigation and Management Strategies” on Thursday, September 13, 2018. Per your request,

please find attached my responses to your additional questions for the record.

If you would like further clarification regarding any of the answers provided, please don’t
hesitate to contact me.

Sincerel

Mary Anderson
Mobile and Area Source Program Manager

Attachment (1)
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Responses to Questions for the Record for
Mary Anderson, idaho Department of Environmental Quality

Hearing: Air Quality Impacts of Wildfires; Mitigation and Management Strategies

The Honorable John Shimkus

1.

What is necessary to increase the pace and scale of prescribed burning and other active forest
management activities? More specifically what needs to happen at the Federal level vs State
and local levels?

Answer: From an air qué!ity regulatory agency perspective, more collaboration and coordination is
needed before more prescribed burning can be achieved. State and federal land managers need to
coordinate closely with idaho DEQ and other private burners. in order for the prescribed burning
program to be successful, there also needs to be a collaboration and communication with the pubtic.
This coordination and collaboration needs to happen long before the prescribed burn is scheduled to
occur, The following steps need to be accomplished prior to increasing the use of prescribed burning:

Establish airshed groups — These groups will be based on defined geographic area and inciude all
burners as well as other stakeholders such as the public. These groups will help prioritize burns
and educate the public on the need for prescribed burning.

Develop a comprehensive smoke management plan —Because many types of burning occur in
idaho, a plan that addresses all open burning is needed to ensure public health is protected.
Coordination across state lines — Similar to the MT/IiD Airshed group, burners and air quality
agencies need to coordinate burn decisions across state lines. )
Increase in staffing — As | stated in my testimony, the current staffing level can barely keep up
with the current level of burning. Additional staffing would be needed to ensure the public
heaith is protected while maximizing the opportunities to burn.

Evaluate all possible solutions — Prescribed burning cannot be seen as the only solution to the
wildfire problem, other forest management technigues to remove wildland fuels must become
part of the solution.

Use smoke management principles — It is important to remember that reasonabie and effective
smoke management principles and decisions must be used when conducting prescribed burning
to truly lessen smoke impacts and not simply move smoke from one time of year to another.
The addition of more smoke into some of Idaho’s airsheds through increasing the use of
prescribed fire during October through December will put some communities in jeopardy of
exceeding the national ambient air quality standards for PM; s as well as adversely impacting the
public’s heaith. Data can be flagged as “exceptional,” thereby exciuding it from attainment
demonstrations, but only if adequate smoke management principles are adopted and applied.
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» Reducing emissions ~ Incentivizing the use of aiternatives to open burning of wildland fuels as
well as the replacement of old inefficient woodstoves are both needed concurrently to reduce
the amount of emissions competing for the airshed.

2. Can you provide your perspective on whether more coordination among federal and state
authorities is needed to make a meaningful difference in reducing the risks of catastrophic
wildfires? )

Answer: From my perspective there is always room for more coordination. Managing fands invoives
many agencies at both the state and federat level. The decisions made by these agencies also impact the
public that live near these lands. With multiple agencies and stakeholders, collaboration is also needed
to truly make a difference. More coordination will only be effective if all participants value each other's
missions and mandates and are committed to finding common goais and balanced solutions.

3. Should air quality considerations play a greater role in informing decisions related to wildfire
suppression and forestry management planning, and if so, how so?

Answer: Yes, air quality should play a greater role in informing decisions related to wildfire suppression
and forestry management pianning. One of the guiding principles of the 1995 Federal Fire Policy
{reaffirmed in 2001 and 2009} is that “Fire management plans and activities incorporate public health
and environmentat qualityvconsiderations." When responding to wildfire, air quality should be one of
the risk factors evaluated when determining the appropriate response, whether it is direct attack,
conducting a back burn, or establishing point protection. When air quality deteriorates to the unheaithy,
very unheaithy, and hazardous conditions, air quality should become a more important component of
the decision making process. The same focus of wildfire suppression to commit resources for the
protection of structures shouid be afforded the protection to public health whenever possibie.

The Honorabie Richard Hudson

1. In North Carolina we recently saw one of the worst wildfires our state has seen, claiming over
55,000 acres. Not only do these blazes destroy our homes and lands, but they also impact our
health. What type of risk communication strategy should states like mine who normaily don’t
experience major wildfires put out to inform the public of the risks associated with wildfires?

Answer: The key to responding to wildfire impacts is preparing ahead. Identifying key stakehoiders and
developing outreach material on the fly during the event is not effective. | recommend working during
the winter months to develop a communication strategy with the stakeholders in your state. idaho
relies heavily on the Wildfire Smoke A Guide for Public Health Officials to make recommendations to the
public {https://www3.epa.gov/airnow/wildfire_may2016.pdf}. We also work closely with our
neighboring states when developing smoke forecasts and communicating heaith recommendations for
the public. To improve coordination and colfaboration during wildfire response, DEQ and several
partners developed a wildfire smoke response protocol to help mitigate impacts on public heaith by
guiding air quality information distribution and heaith related messaging and outreach responses
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through the appropriate agency. idaho highly recommends developing a communication strategy with
your state’s health partners.

2. From a health perspective, what are the impacts of wildfires? More specifically, how does
smoke impact sensitive populations such as the elderly, children, or individuals who suffer
from respiratory challenges?

Answer: When it comes to smoke impacts, the sensitive populations include children (especially children
age 7 and younger), pregnant women, older adults (over 65 years of age), individuals with pre-existing
lung and cardiovascular conditions, and smokers. Symptoms from smoke inhalation can include
shortness of breath, chest pain or tightness, headaches, coughing, irritated sinuses, stinging eyes, sore
throat, and fatigue.

a. How do you work with public health officials to alert communities about the health
impacts of wildfire smoke? What steps can individuals and communities take to
minimize the health impacts of wildfire smoke?

Answer: idaho DEQ coordinates closely with the idaho Department of Health and Welfare (IDHW} as
well as the local Health Districts during a wildfire smoke event. in coilaboration with many stakeholders,
we developed a Wildfire Smoke Response Protocol that identifies key stakeholders and contact
information, agency expertise, triggers for agency actions, and recommended actions. DEQ and Tribal
Air quality agencies provide current and forecasted air quality while the IDHW and Health Districts
communicate health related information and recommendations to the public. The US Forest Service is
also part of this collaboration and provides insight into current wildfire behavior to the group. We follow
the information presented in the Wildfire Smoke A Guide for Public Health Officials to make -
recommendations to the public (https://www3.epa.gov/airnow/wildfire may2016.pdf). Individuals and
communities can take the following steps to minimize health impacts:

s Stay indoors
o Keep windows closed and run a filtered air conditioner with the fresh air intake closed
o Use room high-efficiency particulate air (HEPA} cleaners that DO NOT produce excess
ozone.
o Create a clean room at home
¢ Reduce activity
e Stay well-hydrated by drinking plenty of water
e Follow your doctor’s advice about medication and your respiratory management plan if you
have asthma or another lung disease. This is best done prior to wildfire smoke impacting the
community. Plan ahead.
e Switch to eyeglasses if you wear contacts
» Do not add to indoor pollution — avoid frying or broiling when cooking, do not vacuum or smoke
e Do not add to outdoor pollution - do not burn wood, limit using gas Jawnmowers and driving



207

GREG WALDEN, OREGON FRANK PALLONE, JR., NEW JERSEY
CHAIRMAN RANKING MEMBER

ONE HUNDRED FIFTEENTH CONGRESS

Congress of the Enited States

PHousze of Representatives

COMMITTEE ON ENERGY AND COMMERCE
2125 Raveurn House Orrice BuiLong
WasminaTon, DC 20515-6115

Majority {202) 225-2927
Minority {202} 226-3541

October 9, 2018

Ms. Sonya Germann

State Forester

Forestry Division

Montana Department of Natural Resources and Conservation
2705 Spurgin Road

Missoula, MT 59804

Dear Ms. Germann:

Thank you for appearing before the Subcommittee on Environment on September 13, 2018,
1o testify at the hearing entitled “Air Quality Impacts of Wildfires: Mitigation and Management
Strategies.”

Pursuant to the Rules of the Committee on Energy and Commerce, the hearing record
remains open for ten business days to permit Members to submit additional questions for the record,
which are attached. To facilitate the printing of the hearing record, please respond to these
questions with a transmittal letter by the close of business on Tuesday, October 23, 2018. Your
responses should be mailed to Kelly Collins, Legislative Clerk, Committee on Energy and
Commerce, 2125 Rayburn House Office Building, Washington, DC 20515 and e-mailed in Word
format to kelly.collins@mail. house.gov.

Thank you again for your time and effort preparing and delivering testimony before the
Subcommittee.

Shcerely,

Shimkus
airman
Subcommittee on Environment
cc: The Honorable Paul Tonko, Ranking Member, Subcommittee on Environment

Attachment



208

October 23, 2018

Responses to Questions for the Record for Sonya Germann, Montana State Forester
Hearing: Air Quality Impacts of Wildfires: Mitigation and Management Strategies

(Sept 13, 2018)

Questions from The Honorable John Shimkus

1. What is necessary to increase the pace and scale of prescribed burning and other active forest
management activities? More specifically what needs to happen at the Federal level vs State
and local levels?

The USDA Forest Service State & Private Forestry programs support essential investments in the health
and management of our nation’s forests. Any increase in federal appropriations to those programs will be
critical in helping reduce hazardous fuel loads on private lands in and around the Wildland Urban
Interface, reducing the risk of wildfire for communities. Additionally, the Landscape Scale Restoration
(LSR) program is a key priority for State Foresters, allowing land managers to address national priorities
identified in state Forest Action Plans. Codifying this program and funding it appropriately would allow
state forestry agencies to tackle the nation’s most pressing forest priorities in the most cost-effective,
collaborative, and coordinated ways.

Increasing the implementation of authorities granted by Congress, such as the Good Neighbor Authority
and categorical exclusions for wildfire resilience projects, will ensure that high priority areas are actively
managed. The recent passage of the wildfire funding solution that will end the detrimental practice of fire
borrowing will assist the Forest Service in utilizing these available tools. Montana, like other states,
appreciates Congress’ support for increasing the pace and scale of forest restoration and for the authorities
that facilitate strong cooperation between the state and federal agencies. We would urge Congress to
consider additional actions, such as the recommendations cited in the Western Governors’ Association
National Forest and Rangeland Management Initiative to carryout hazardous fuels reduction and support
advancements in the use of prescribed fire. This initiative represents a multi-state, bipartisan
collaborative perspective on promoting health and resilience of forests and rangelands in the West and
highlights mechanisms to bring states, federal land managers, private landowners, and stakeholders
together to discuss issues and opportunities in forest and rangeland restoration and management
emphasizing investments in al! lands/cross-boundary management opportunities.

Additionally, we would urge Congress to continue increasing its support of collaborative efforts an
federal forest land management. In Montana, these groups have done the hard work of reaching
agreement on intractable land management issues, and their continued engagement is critical to the
success of increasing the pace and scale of forest management within the state.

2. Canyou provide your perspective on whether more coordination ameng federal and state
authorities is needed to make a meaningful difference in reducing the risks of catastrophic
wildfires?

Increased coordination is critical to successful forest management across shared boundaries.
Thankfully this concept is widely recognized by fedéral and state land management agencies as a
method to success in making meaningful differences across the landscape. Right now there is a
unique opportunity for an all-hands, all-lands approach where federal, state, and local governments
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as well as collaborative groups are all involved in the planning process as well as being on the front
lines. Additionally, authorities such as the Good Neighbor Authority support opportunities to
increase cross-boundary coordination between states and federal partners in order to accomplish
more restoration work.

The recent initiative from the USDA Forest Service, “Toward Shared Stewardship Across
Landscapes: An Outcome Based Investment Strategy,” also calls for increasing coordination. This
strategy highlights the Forest Service’s vision of bringing the States together with the Agency and
other partners to identify priority areas for increasing active forest management. Since the
establishment of the Wildland Fire Leadership Council in 2002, there has been an ongoing effort by
federal, state, local governments, and collaborative groups to increase coordination around the
efforts to reduce the risk of catastrophic fire. The National Cohesive Strategy is an example of this
improved coordination that continues today. )

Should air quality considerations play a greater role in informing decisions related to wildfire
suppression and forestry management planning, and if so, how so?

Air Quality considerations could serve a greater role in informing decisions related to wildfire
suppression and forestry management planning. We cannot prevent wildfire, but we can influence
the way that wildfire burns. We can also work to lessen the hazardous fuel loads on the ground
through mechanical thinning and prescribed fire, which will mitigate the amount of smoke
communities experience as a result of wildfire. The data shows that in Montana, over an 11-year
period, air quality standards were surpassed 579 times due to wildfire, while air quality standards
were surpassed only 4 times due to prescribed fire. In both the updating of the National Ambient Air
Quality Standard (NAAQS) for PM 2.5 (81 CFR 164, pg. 58010) and the updating of the
Exceptional Events Rule (81 CFR 191, pg. 68216), the Environmental Protection Agency (EPA)
clearly documents the role of wildfire as an emissions source and the relevance of prescribed fire
use and fuels management to reduce the risk of catastrophic wildfire. It is becoming increasingly
evident through both research and experience that without prescribed fire and the relatively small

" amount of managed smoke that comes with it, we are perpetuating the conditions that generate

catastrophic fires and resulting air quality issues, while simultaneously putting people and their
communities at risk. NASF, my fellow State Foresters and 1, are ready to work with members of the
House Energy and Commerce Committee and staff, to examine possible legisiative solutions to
allow for more implementation of prescribed burns and mechanical thinning.
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GREG WALDEN, OREGON FRANK PALLONE, JR., NEW JERSEY
CHAIRMAN RANKING MEMBER

ONE HUNDRED FIFTEENTH CONGRESS

Congress of the nited States

THousge of Representatibes

COMMITTEE ON ENERGY AND COMMERCE
2125 Raveuan House Orrice Buioing
WasHmnaTon, DC 20515-6115

Majority [202] 225-7927
Minarity (202) #26-3041

October 9, 2018

Mr. Collin O*Mara
President and CEQ

National Wildlife Federation
1200 G Street; Suite 900
Washington, DC 20005

Dear Mr. O’Mara:

Thank you for appearing before the Subcommittee on Envitonment on September 13, 2018,
to testify at the hearing entitled *Air Quality Impacts of Wildfires: Mitigation and Management
Strategies.”

Pursuant to the Rules of the Committee on Energy and Commerce, the hearing record
remains open for ten business days to permit Members to submit additional questions for the record,
which are attached. To facilitate the printing of the hearing record, please respond to-these
questions with a transmittal letter by the close of business on Tuesday, October 23, 2018. Your
responses should be mailed to Kelly Collins, Legislative Clerk, Committee on Energy and
Commerce, 2125 Rayburn House Office Building, Washington, DC 20515 and e-mailed in Word
format to kelly.collins{@mail.house.gov.

Thank you again for your time and effort preparing and delivering testimony before the
Subcommittee.

Subcommittee on Environment

ce: The Honorable Paul Tonko, Ranking Member, Subcommittee on Environment

Attachment
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Response from Collin O’Mara to the House Committee on Energy and Commerce
Subcommittee on Environment
Hearing entitled “dir Quality Impacts of Wildfires: Mitigation and Management Strategies”
September 13, 2018

Thank you again for the opportunity to testify, and for the additional questions you have posed.
My answers are contained below.

1. What is necessary to increase the pace and scale of prescribed burning and other active
forest management activities? More specifically what needs to happen at the Federal
level vs State and local levels?

Funding, collaboration, and focus. Earlier this year Congress passed the Fire Fix that will
ensure that, starting in fiscal year 2020, the Forest Service will no longer have to extinguish
all resources from its forest management accounts to cover the increasing costs of fighting
the larger, more numerous, and more intense forest fires being fueled by climate change.
This was an extremely important step that Congress took and we thank all of the Members
of this Committee who supported it and worked to enact it.

That said, we are extremely frustrated that the Fire Fix will not take effect until FY20, when
it should have begun in the second half of FY18. Given the severity of fires we experienced
in FY18 and what we’re expecting for FY19, we urge this Committee to work with other
committees of jurisdiction to begin the fire funding fix this year (EY19), rather than waiting
for yet another year to begin restoration at-scale, while local communities suffer even more
devastating health and economic impacts.

Further, the fire funding fix in and of itself is not enough. After years of starving the Forest
Service budget combined with its own restoration budget cannibalization to fight fires, we
urge Congress to follow through by making sure the Forest Service has sufficient funding
on an annual basis to restore our National Forests to health and resilience, through forward-
thinking restoration projects, prescribed burns, and other efforts. Such funding should at
least be commensurate with the new wildfire disaster funds to be allocated for fighting
wildfires, so we are reducing the long-term restoration deficit. Further, in out years,
Congress should ensure that the Forest Service is spending the resources freed up by the fire
funding fix on the restoration, reforestation, and proactive management.

More collaboration by the Forest Service with more partners will also increase the pace and
scale of forest restoration projects. The more buy-in and local, regional, and national support
the Forest Service has for its work, the more likely those projects are to move forward
without controversy or pushback. The Forest Service’s Shared Stewardship strategy released
earlier this year sets it on the right course toward increased coordination with the full range
of national forest stakeholders and the public. This strategy seeks to address fire at scale,
and emphasizes and prioritized greater coordination with states in particular, and with other
stakeholders. Congress should support the agency in implementing the shared strategy and
provide funding as well as oversight to make sure the Forest Service stays-on track and
delivers forest restoration results.
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A focus on restoration results will also be needed to increase the number of prescribed burns
and other forest restoration projects. The Forest Service has plenty of policy and
programmatic tools to restore the national forests, and now it has more funding available for
this purpose thanks to Congressional action earlier this year. Some additional policy tools or
flexibility from Congress might help around the edges but are not a priority right now, when
the Forest Service has barely begun to implement the tools Congress recently provided this
spring as part of the fire funding fix. Instead, the agency must make sure ali of its forest
restoration tools and authorities, and the restoration projects it is implementing on-the-
ground through them, are actually focused on improving the resilience of forest ecosystems
and on improving wildlife habitat and delivering results, The restoration work these
authorities were set up to achieve is far too important, and the scale of restoration needed far
too great, to allow any projects under these programs to focus on anything but restoring the
health and resilience of our national forests. Yet there is a tendency for the Forest Service to
prioritize generating receipts from the sale of commercially viable timber to cover costs
over delivering restoration results. A commercial timber program is a legitimate and
important use of the national forests, but seeking receipts through forest restoration
programs and projects serves as a distracting and corrupting influence on those programs.
Receipts from the sale of timber must be a byproduct of restoration projects, not an
objective. The Forest Service therefore needs to measure the success of its forest restoration
program in terms of community fire risk reduction, forest resilience, wildlife habitat, carbon
storage, water quality, and other measurable results on the ground. Congress can help by
providing oversight to make sure objective forest restoration results are being delivered
irrespective of receipts generated. For example, Congress should make sure the restoration
authorities it has provided the agency such as the Collaborative Forest Landscape
Restoration Program, Stewardship Contracting, and Good Neighbor Authority are fulfilling
their restoration purposes and not authorizing commercial timber sales except as necessary
to achieve a specific restoration result. ’

Can you provide your perspective on whether more coordination among federal and
state authorities is needed to make a meaningful difference in reducing the risks of
catastrophic wildfires?

More—earlier and more strategic—<coordination among federal and state authorities will lead
to a meaningful difference in reducing the risk of catastrophic wiidfires. The key will be to
make sure the coordination is centered on the restoration of forest resilience, for example
through prescribed burns, the removal of flammable understory, or the retention of mature fire
resistant trees. Some steps the Forest Service could take to improve coordination with states
include providing more oversight of the Good Neighbor Authority program to make sure
projects under this authority are prioritizing restoration over receipts, and adopting policies or
regulations making sure Stewardship. Contracts are only signed for legitimate forest
restoration projects.

Should air quality considerations piay a greater role in informing decisions
related to wildfire suppression and forestry management plauning, and if so,
how so? - : :

Air quality considerations need to play a greater role in informing forest restoration projects. As

-1 mentioned in my testimony, prescribed burns emit 10 times to 100 times less particulate matter

than typical wildfires—and prescribed burns are one of the most important forest restoration and
fire risk reduction strategies. The USFS and States already take precautions to reduce the health
impacts from prescribed burns, such as establishing hourly and daily PM 2.5 limits, as well as
specific plans to support at-risk populations. These plans shouid continue to be improved to
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minimize further any potential health impacts from prescribed burns, but potential impacts
should always be compared to the health consequences of inaction, which are often orders of
magnitude greater as residents across the Northwest have experienced.

There are administrative actions that EPA can take to remove some of the disincentives for
prescribed burns through both changes to implementation guidance and policy. The most
important change is to eliminate the perverse incentive whereby emissions from prescribed
burns (“anthropogenic ignition™) are included in the calculations to determine whether a state is
in attainment of the National Ambient Air Quality Standards, but wildfires (“natural ignition™)
are regularly excluded, despite typically emitting 90-99% more pollution. In other words, states
that proactively utilize prescribed burns to reduce risks of megafires often need to find further
reductions elsewhere in their state economy to offset the emissions from the prescribed burns;
whereas a state that does not take such preventative action is not held accountable for the
emissions from a megafire that could have been mitigated. Instead, we believe that EPA should
account for all emissions and prioritize the granting of wildfire accounting exceptions to those
states and communities who have ecologically-sound and landscape-scale fire programs and in
doing so encouraging states to prioritize forest restoration, including prescribed burns, as a
means of reducing overall emissions and adverse impacts to public health. We would glad to
work with the Committee on this effort.
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GREG WALDEN, OREGON FRANK PALLONE, JR., NEW JERSEY
CHAIRMAN RANKING MEMBER

ONE HUNDRED FIFTEENTH CONGRESS

Congress of the United States

House of Representatives

COMMITTEE ON ENERGY AND COMMERCE
2125 Ravsurn House Orrice Buoing
WasHingTon, DC 20515-6115

Majoiity {202} 276-2927
Minority {202} 225-3641

October 9, 2018

Mr. Tom Boggus

State Forester and Director
Texas A&M Forest Service

200 Technology Way; Suite 1281
College Station, TX 77845

Dear Mr. Boggus:

~ Thank you for appearing before the Subcommittee on Environment on September 13, 2018,
to testify at the hearing entitled “Air Quality Impacts of Wildfires: Mitigation and Management
Strategies.”

Pursuant to the Rules of the Commitiee on Energy and Commerce, the heating record
remains open for ten business days to permit Members to submit additional questions for the record,
which are attached. To facilitate the printing of the hearing record, please respond to these
questions with a transmittal leiter by the close of business on Tuesday, October 23, 2018. Your
responses should be mailed to Kelly Collins, Legislative Clerk, Committee on Energy and
Commerce, 2125 Rayburn House Office Building, Washington, DC 20515 and e-mailed in Word
format to kelly.collins@mailhouse.gov.

Thank you again for your time and effort preparing and delivering testimony before the
Subcommittee.

Sihcerely,

‘ohn ShintRus
[hairman
Subcommittee on Environment

cc: The Honorable Paul Tonko, Ranking Member, Subcommittee on Environment

Attachment
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October 23, 2018

Responses to Questions for the Record for Tom Boggus, Texas State Forester
Hearing: Air Quality Impacts of Wildfires: Mitigation and Management Strategles

(Sept 13, 2018)

Questions from The Honorable John Shimkus

1.

What is necessary to increase the pace and scale of prescribed burning and other active forest
management activities? More specifically what needs to happen at the Federal level vs State
and local levels?

Increasing both prescribed burning and active forest management are critical to improving forest
health and supporting economic prosperity and safety in rural communities across the country. At
the state and local levels, it is imperative that we help communities and citizens understand the dire
risks from catastrophic wildfire, and the tie between prescribed bumning and active management to
reducing that risk. Maintaining the social license to burn and harvest has always been a key to our
successful forest management in Texas and many other parts of the South, but it is becoming
increasing challenging as our country is urbanizing. Increasing awareness within the regulatory
community is also important, helping state environmental authorities understand the benefit to
allowing some prescribed fire smoke in lieu of an egregious amount of wildfire smoke and
potentially catastrophic tree and property losses sometime down the road.

At the federal level, public land management agencies need more tools and resources to facilitate
and streamline active forest management. Our federal forests are in dire need of restoration and fire
risk reduction, and it is very much in the public interest to find ways to support getting that work
done. The Good Neighbor Authority is particularly helpful, as it allows state agencies to carry out
work on federal lands. Texas was an early adopter of this authority and continues to find ways to
help our federal partners restore the health of our federal forests. Federal programs that support
technical assistance to private landowners through the state forestry agencies are also critical to
keeping our forests actively managed and heaithy. In particular, the Forest Stewardship Program
(FSP) of the USDA Forest Service is the gateway through which private landowners are encouraged
and educated on how to burn and manage their acres to keep them healthy. Supporting FSP and
other critical State and Private Forestry programs is essential to keeping up the pace of active
management and prescribed burning.

Can you provide your perspective on whether more coordination among federal and state
authorities is needed to make a meaningful difference in reducing the risks of catastrophic
wildfires?

Increasing coordination between public agencies and authorities is crucial, whether that be at the
state, federal or local level, to address wildfire suppression and mitigation challenges. The recently
released report from the USDA Forest Service “Toward Shared Stewardship Across Landscapes: An
Outcome Based Investment Strategy”’ presents an unprecedented opportunity to foster that
collaboration among fire and forest managers. The forested landscape in our country is a patchwork
of ownerships (private, state, federal, tribal, etc), and fire, insects, disease and other chalienges know
no boundaries. To make a meaningful difference in addressing any of these challenges we need to
work together, draw from each other’s strengths, and coordinate our resources to be most efficient
with the tools we have.
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Should air quality considerations play a greater role in informing decisions related to wildfire
suppression and forestry management planning, and if so, how so?

The air quality impacts of fire on communities are becoming increasingly apparent as fires get larger
and more people move closer to forested areas. These and other changes necessitate an intentional
assessment of air quality impacts alongside any plans for forest management, prescribed fire, or
wildfire suppression. Health and human impact data is increasingly showing that the serious risks to
humans from wildfire are not confined to the flames on the ground, but that smoke impacts dozens
or even hundreds of miles way could be the greatest human threat from fire.

As such, this should be a wake-up call to do more prescribed burning under manageable conditions
as well as forest thinning and active management to reduce hazardous fuels. If we have the ability
to do preventive work in our forests to reduce air quality impacts on communities from wildfire,
then our management decisions need to be informed by that opportunity. At the federal level,
National Environmental Policy Act (NEPA) analyses should include assessments of the benefits of
proposed forestry projects on potential wildfire air quality emissions which would be of detriment to
the environment and human communities, and that information considered by line officers in their
decision making.

Questions from The Honorable B{ll Flores,

1.

Your testimony mentions both prescribed burning and tree thinning as important tools
available to make our forests healthier and less fire prone.
a. As a forester, could you explain how cutting trees makes the remaining forests
healthier?
- b. How successful has tree thinning been in Texas and the rest of the country? Should we
be doing more?

In any forest, there is a finite amount of resources (water, nutrients, etc) to be shared among the
trees and associated vegetation. The trees are in competition for these resources. When some of
the trees are removed, this allows the remaining trees to access more water and nutrients, grow
larger, and get healthier, Healthier trees are more resistant to insects and disease and the forest
more resilient to wildfire. As land managers, we aim to manage each forest stand at a density that
allows the trees to be as healthy as possible. When the density gets too high, we cut the smaller
trees (i.e. — forest thinning) or use prescribed burning to thin out the smaller trees and brush to
reduce the stand density to an ideal ievel for forest health.

Additionally, reducing hazardous fuels through either prescribed burning or forest thinning makes
the remaining forest more resilient to wildfire. Without the ground fuels and small trees that act
as “ladder fuels” that would otherwise transport fire into the upper canopy and damage or destroy
the trees, wildfires in thinned managed stands take on a healthier more historically appropriate
role. These fires stay closer to the ground, produce less smoke and air quality pollutants, are
easier to contain, and have many ecological and wildlife benefits. This is all made possible by
proper tree cutting and/or prescribed fire. )

We need to be doing more tree thinning all across this country, especially on federal lands where
we see millions of acres in need of restoration. There is a need for more resources at all levels to
support federal land managers, state agencies, private landowners, and other stakeholders to
conduct these thinning operations that benefit all of society. A critical component to getting
enough thinning done on the landscape is having forest products markets for biomass and the
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small diameter trees that are thinned out. Often times this is the limiting factor in how much
good work can be done on the ground — if there are no markets then sound management will be
limited. We need to be doing more to support domestic markets for small diameter thinned wood.

In Texas, we partner with the USDA Forest Service to deliver the Forest Inventory & Analysis
program. This program collects tree and forest data from all across Texas to provide meaningful
information about forest health and timber availability. Because of FIA, we were able to
demonstrate that Texas has enough trees to sustainably supply a brand-new oriented strand board
(OSB - similar to plywood) mill in Corrigan, TX, as well as a brand-new sawmill in Lufkin,

TX. These two mills will provide hundreds of jobs and will create new markets for Texas forest
owners.

As stated in my wriﬂeﬁ and oral testimony, Texas was an early adopter of the Good Neighbor
Authority and continues to work with our federal partners to restore healthy forests on our Texas
National Forests and Grasslands through both prescribed fire and forest thinning,

Questions from The Honorable Richard Hudson

1.

In your testimony you say that “our forests are currently more fire-prone than ever.” Why is
this the case? How did we get to the point where our forests are at such high risk of fire? Are
there any regulations inhibiting the ability to lower our forests risks-of fire?

As I stated in my written testimony, our nation’s forests are indeed currently more fire-prone than
ever. Fire is a natural phenomenon for nearly every forest ecosystem in this country. It has shaped
the occurrence and distribution of different ecosystems for centuries, simultaneously impacting the
human and natural communities that live in and around those forests. However, over the past
century, a culture of fire suppression has unfortunately removed the natural role of fire from the
public consciousness to varying degrees in different regions. When combined with a reduced level
of forest management in many areas of the country this culture has also led to the build-up of
hazardous fuels and unhealthy forests to historic levels.

Of these two factors, the level of forest management is more easily addressed through policy and
regulation. As discussed at the hearing, prescribed fire and active forest management are both key
tools to lowering fire risk. National Environmental Policy Act (NEPA) processes and regulations
have taken on an increasingly cumbersome role for federal land managers in the past three decades,
straying far from the original intent of the law and delaying good and necessary forest management
work that would also reduce fire risk.

Air quality regulations relative to prescribed burning can also play a role in inhibiting prescribed
fire that would otherwise reduce wildfire risk. At both the federal level through the EPA, as well as
at the state level, regulations need to be flexible enough to recognize that allowing smoke now in
lieu of a lot of smoke later is a good policy outcome.
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