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"Comprehensive and compelling." —Booklist"A powerful message." —KirkusFor two months in

the spring of 2016, the world watched as wildfire ravaged the Canadian town of Fort McMurray.

Firefighters named the fire “the Beast.” It acted like a mythical animal, alive with destructive

energy, and they hoped never to see anything like it again. Yet it’s not a stretch to imagine we

will all soon live in a world in which fires like the Beast are commonplace. A glance at

international headlines shows a remarkable increase in higher temperatures, stronger winds,

and drier lands– a trifecta for igniting wildfires like we’ve rarely seen before.This change is

particularly noticeable in the northern forests of the United States and Canada. These forests

require fire to maintain healthy ecosystems, but as the human population grows, and as

changes in climate, animal and insect species, and disease cause further destabilization,

wildfires have turned into a potentially uncontrollable threat to human lives and livelihoods.Our

understanding of the role fire plays in healthy forests has come a long way in the past century.

Despite this, we are not prepared to deal with an escalation of fire during periods of intense

drought and shorter winters, earlier springs, potentially more lightning strikes and hotter

summers. There is too much fuel on the ground, too many people and assets to protect, and

no plan in place to deal with these challenges.In Firestorm, journalist Edward Struzik visits

scorched earth from Alaska to Maine, and introduces the scientists, firefighters, and resource

managers making the case for a radically different approach to managing wildfire in the 21st

century. Wildfires can no longer be treated as avoidable events because the risk and dangers

are becoming too great and costly. Struzik weaves a heart-pumping narrative of science,

economics, politics, and human determination and points to the ways that we, and the wilder

inhabitants of the forests around our cities and towns, might yet flourish in an age of growing

megafires.
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RecoveryConclusionAcknowledgmentsNotesIntroduction… I found myself within a forest dark,

for the straightforward pathway had been lost. Ah me! How hard a thing it is to say, what was

this forest savage, rough, and stern, which in the very thought renews the fear. So bitter is it,

death is little more …— Dante Alighieri, The Divine ComedyOn May 3, 2016, a rapidly

spreading wildfire around Alberta’s oil sands capital in Fort McMurray sent 88,000 people

fleeing their homes, offices, hospitals, schools, and seniors’ residences. The people left so



quickly that they were gone before the government declared a provincial state of emergency.

Thick smoke turned day into night. Embers rained down on cars and trucks as people headed

south to the city of Edmonton or north to the safety of oil sands camps and First Nations

communities.By the time rains and cooler temperatures helped firefighters contain MWF-009,

as the ninth regional blaze of the season is officially called, 2,800 homes and buildings were

destroyed. Nearly 1.4 million acres (566,168 hectares) burned. Insurance losses were

expected to amount to $3.77 billion. The total cost of the fire, including financial, physical, and

social factors, is likely to be $8.86 billion. Firefighters referred to the enormous conflagration as

the Horse River fire or “The Beast.” The second was an apt name, as the fire ended up being

the costliest natural disaster in Canadian history and one of the most destructive North

American wildfires in modern times. Police and firefighters fully expected to find hundreds if not

thousands of bodies in burnt-out cars, trucks, and homes. It was a miracle that, except for two

young people who were fatally injured in a car crash on the drive south, no one died.That so

few people perished is exceptional, especially given how much went wrong with the

management of the fire and the painfully slow decision making that went into the evacuation

process. There was no shortage of heroics. But egos got in the way. A unified command that

would have been able to reconcile inherently different approaches by wildland and structural

firefighters took too long to come together. A provincial state of emergency, which would have

given the government of Alberta clear, concise, and far-reaching authority to deal with the fire,

wasn’t called until two days after most everyone was gone. Unhappy with how the fires were

being managed, oil sands companies hired their own independent experts to evaluate the

magnitude of the risks to their operations.Megafire, a relatively new word used to describe

wildfire, is by one definition a fire that burns at least 100,000 acres (40,468 hectares). These

fires routinely occur in Alaska, the Yukon, the Northwest Territories, and throughout the forests

of western Canada, northern Ontario, most of Quebec, and the northern United States. On

occasion, they burn in the soggier East Coast and Pacific Northwest regions. The Carlton

Complex fire burned more than 250,000 acres on the eastern slopes of the Cascade Range in

Washington in 2015. There is a reason for such fires: coniferous trees that grow in the

montane, subalpine, Columbian, and boreal forests are ecologically programmed to burn.The

Horse River fire was not an anomaly as some people have suggested. Fires in Alberta have

burned bigger (Chinchaga 1950), hotter (Chisholm 2001), and faster (Vega 1968). The

difference between what is happening now and what was happening in the 1980s and earlier is

that megafires are occurring more often, displacing more and more people, and reshaping

forest and tundra ecosystems in ways that scientists don’t fully understand.What made the

Horse River fire unique is that it created its own lightning storm, which set off many more fires

several miles ahead of its path. What made it rare is that it burned in the so-called urban/

wildland interface, where millions of people live, work, and recreate in and around the forests.

Catastrophic fires like this one are going to happen more often because urban and industrial

developments are encroaching on undeveloped wildlands at a record pace. Humans start

wildfires, as they did in Fort McMurray and Gatlinburg, Tennessee, in 2016, Slave Lake in

2011, Kelowna in 2003, and Hayman in Colorado in 2002. In Canada, a little over half the

wildfires are started by humans. In the United States, human-started wildfires account for 84

percent of all wildfires, and nearly half of all area that is burned.1When the Horse River fire

was finally under control on the fifth day of July, I was in a burned-out area in the boreal forest

just north of Fort McMurray, catching nighthawks with Elly Knight, a graduate student from the

University of Alberta in Canada. The Common Nighthawk is a small bird that is not a hawk, nor

is it strictly nocturnal. Because its population has plummeted in North America, it is also no



longer common. Nonetheless, it thrives in postfire landscapes, as Knight had discovered in the

weeks before I arrived on the scene.The nighthawk is a mottled gray, brown, and black bird

with white patches, big black eyes, and a mouth that opens almost as wide as its head. More

often than not, you hear its sharp, electric peent before you see it snatch its prey—a fire beetle

or moth—with a graceful swoop.It was 11 p.m. on a moonless night as I followed Knight

through the dusky forest, systematically checking to see if any nighthawks had flown into her

strategically placed nets. Along the horizon of the ebony sky, we could see a faint glimmer of

light pulsing from Imperial Oil’s oil sands plant in the Kearl Lake area many miles to the south

of us. The $7.3 billion project pumps out 220,000 barrels of bitumen per day.Stumbling along in

the dark, waving off mosquitoes, I came within an inch of being flattened to the ground when a

stubborn, fire-scarred branch I tried to break with my foot rebounded an inch short of whacking

me in the head. Just as I bent down to retrieve my hat, one, two, and then four nighthawks

swooped down in front of us—not just once, but several times—before they disappeared into

the night. It was both utterly charming and completely disarming, like a conjuring of birds in a

Harry Potter novel. I could see their big black eyes illuminated by the glow of our headlamps,

looking at us as if to ask, “Who are you? Why are you here?”Figure I-1 Elly Knight holds one of

several nighthawks she has been tracking in a burned-out forest north of Fort McMurray and

the oil sands. (Edward Struzik)It was in that intersection that I saw how these two distinct

worlds are colluding and colliding. In front of us fluttered a charismatic, threatened bird thriving

on fire beetles and other insects that follow fire so that they can feed and lay their eggs on

dead trees. (The warmer the tree, the better for some of the insects.) Behind us glowed the

lights of fossil fuel–driven human activity that was both displacing the forest habitat these birds

thrive in and emitting greenhouse gases that are warming the climate and triggering

atmospheric disturbances, driving wildfire to burn bigger, faster, hotter, and more often.You

would think that the nighthawks would benefit from an increasing number of wildfires, just as

insects, woodpeckers, Clark’s nuthatches, moose, elk, deer, bears, and other creatures do

when scorched trees decay and insects move into a burned area, when wind-blown seeds fall

to the ground, and when a new crop of trees, berry bushes, grass, and wild rooted vegetables

rise up around them in sequential order. Indeed, they do. With a few notable exceptions such

as grosbeaks, goshawks, and endangered spotted owls that thrive almost exclusively in old-

growth forest, most of the five billion birds that nest in the northern forests of the continent fare

well in postfire conditions as insects and seed-bearing plants begin to recolonize the disturbed

landscape.The wildfire paradigm we are moving into is not what it was when Europeans began

settling in North America, however. Nor is it the same as it was before that, when North

American indigenous people lit up the forests to promote the growth of berries, to attract

wildlife, to clear trails, and to build up firewood supplies.In this new paradigm, humans, climate,

and weather-driven conflagrations are taking center stage in transforming much of the boreal

and northern forests on the continent into something that will be quite different by midcentury

or even sooner. The bigger, faster-moving wildfires that are likely to occur more often will

change the structure of the forests and the vegetation on the tundra, affect the wildlife that live

in them, and compromise the quality of water that flows through them and the quality of air

people breathe, both immediately downwind of a fire and in places much farther away.

Increasingly, industrial activity in these regions will be temporarily shut down, and more towns

will have to be evacuated. Like the Fort McMurray fire and the record-breaking fire season of

2015 in the United States and Canada, big wildfires will have a negative effect on national,

state, and provincial economies.The detrimental impacts of wildfire are accelerating at a time

when oil sands, hydraulic fracturing (fracking), logging, mining, hydroelectric developments,



and ever-expanding townsites are voraciously consuming the northern forests. In the boreal

forest, which accounts for most of the trees found in the northern forests and 30 percent of the

forested area in the entire world, more than 180 million acres of trees and wetlands have

already been consumed by industrial activity. Thirty percent of the boreal forest in Canada is

slated for some form of future development. In the United States, there are now more than 46

million single-family homes, several hundred thousand businesses, and 120 million people

living and working in and around the country’s forests. The pace of development is most

pronounced in the American West, where 70 percent of the wildlands are managed by a

patchwork of state and federal agencies for a mix of uses: fish and wildlife, forests, water

resources conservation, and, increasingly, residential development.As more people move into

forest environments, wildfire tends to loom as a killer, not as a magnificent spectacle that

promotes biodiversity. That further complicates the stakes of fire management.Darby Allen, the

man who led firefighting efforts in Fort McMurray, likened the fire he fought to a wild animal that

could not be tamed. “It seemed that whatever we did, it just kind’ve laughed at us and did

something else. It was a beast,” he told reporters during one of his almost-daily briefings.It is

true that there is no stopping these fiery beasts, as many people in Fort McMurray

unrealistically expected before the fire made three runs into town while they were at home,

work, or school. The energy of these conflagrations is as powerful as the energy of hurricanes

and tornadoes. No one tries to stop those from happening.When pyrocumulonimbus-driven

lightning strikes set off several fires 21 miles (34 kilometers) in advance of The Beast, wildfire

scientists were astonished. Wildfire fighters recoiled. Unlike most fires, this one didn’t always

go to sleep in the coolness of the night.“This is a really dirty fire,” Allen said at one point when it

seemed to some like the worst was over. “There are certainly areas within the city which have

not been burned, but this fire will look for them and it will take them.”Wildfire scientist Marty

Alexander laments that we have a tendency to forget catastrophic wildfire events even when

they cause so much despair, death, and destruction. Although there is a museum dedicated to

the legacy of wildfire in Peshtigo, Wisconsin, which was struck by tragedy in 1871, it is unusual.

There are no major museums dedicated to the legacy of wildfire in Canada or the United

States. All there is to commemorate the Great Porcupine fire that sent thousands of people to

take refuge in lakes and mine shafts in 1910 is a cemetery monument that pays tribute to the

estimated two hundred Ontarians who died. I remember being surprised, almost shocked,

when the Whyte Museum of the Canadian Rockies in Banff, Alberta, staged a wildfire art

exhibit based on the epic fires that burned in the Rocky Mountains and other regions of

Canada and the United States in 2003. It was so unusual.The 2003 fires were wake-up calls

because they demonstrated just how vulnerable we are becoming to fire by encouraging so

many people to live and work in the northern forests. But it was not the first time that wildfire

demonstrated that it can be a master rather than a servant. The Miramachi fire in New

Brunswick and Maine burned 2.9 million acres (1.2 million hectares) and killed twelve hundred

people in 1825. The Peshtigo fire of 1871 burned eighteen towns and 1.2 million acres of trees

and killed twelve hundred people in Wisconsin. The 1910 fires in Idaho, Montana, and

Washington were so big and devastating that they changed the course of the US Forest

Service’s approach to wildfire. The 1950 Chinchaga fire complex was the biggest fire incident

in North American history. It burned 3.5 million acres of forest in northern Alberta and British

Columbia before snow fell and snuffed it out.In the mid- to late twentieth century, we got good

at fighting fires with initial attack crews, helicopters, air tankers, chemical retardants, sprinklers,

and wildfire managers who, thanks to science, had books and calculators in hand with

equations that could tell them how a wildfire would spread in a particular forest and how it



would behave in various weather conditions. It’s not that this kind of understanding is bad.

Wildfire science has saved tens of thousands of lives and averted ecological and economic

disaster in many places. But in suppressing so many fires for so long, we have created a

surplus of mature trees in our northern forests, trees that are just waiting to be either burned by

wildfire or killed by disease and insect infestations. Letting these trees burn to allow a younger

forest to take over is an obvious solution, but doing so is a challenge because we have

encouraged so many people to turn wildlands into real estate and private property. Many of us

have also convinced ourselves, rightly in some cases, that old-growth forests must be

preserved to save wildlife.When Fort McMurray burned, there was an inclination by many

environmentalists to blame it on climate change, but that played into the hands of the deniers

and a skeptical media. It is difficult, if not impossible, to attribute one single extreme event to

climate change, according Francis Zweirs, a renowned climate change scientist and director of

the Pacific Climate Impacts Consortium at the University of Victoria. Far too many variables—

such as the El Niño Southern Oscillation, the North Pacific Oscillation, and the retreat of sea

ice in the Arctic—can derail the rhythm of the weather-controlling jet stream. Zweirs and his

colleagues tried connecting the Horse River fire, the Calgary floods of 2013, China’s

devastatingly hot summer of 2013, and record low sea-ice cover in the Arctic in 2012 to climate

change. The only absolute connection they could make to climate change was record low sea-

ice cover in the Arctic.In drawing the link between wildfire and climate change, what’s important

is the framing of the answer to the media question. Including the Horse River fire in a pattern of

extreme events that are connected to climate change is a good way of informing decision

makers and a public tuned in to news and updates in 20-second sound bites and 140-

character messages. Canadian scientist Mike Flannigan might have had the best answer for

the media when he was widely quoted as saying, “The Horse River Fire is consistent with what

we expect from human-induced climate change.”With his almost daily press conferences,

Darby Allen may have been the play-by-play host for the Horse River fire, but to get an

informed assessment of what was happening and why, the world’s media went to behind-the-

scenes analyst Flannigan. At one point, Flannigan was on the phone from 7 a.m. to 11 p.m.

daily, doing interviews with the New York Times and Washington Post, Canada’s Globe and

Mail, Toronto Star, and CBC, and foreign news organizations such as the BBC and Le

Figaro.No one was better qualified to play the role. Flannigan’s fascination with fire started at a

very early age when he nearly burned down his grandparent’s town in rural southern Alberta

while playing with matches. The last-minute intervention of a relative saved the day. Since then,

he’s been redeeming himself with a career that began as a meteorologist, followed by graduate

degrees in atmospheric sciences from Colorado State and plant sciences from the University

of Cambridge in England. While working as a research scientist for the Canadian Forest

Service, he was the International Journal of Wildland Fire’s editor in chief and a task leader for

the International Geosphere-Biosphere Programme. The US government called on him to lead

a group working on wildfire for the National Assessment Program on Global Change. Now a

professor at the University of Alberta in Canada, he counts people in government as former

and current students.The facts tell the story, according to Flannigan. On average, more than

seven thousand wildfires burn in Canada each year. The area burned has doubled since the

1970s when global temperatures began to rise in earnest, far faster in northern climes than in

temperate regions. As the climate continues to warm, he said, the area burned is likely to

double again by the middle of the twenty-first century and possibly triple by the end of it.

Another Horse River fire, he suggests, is inevitable in a warmer, drier forest environment with

more fuel on the ground and more people living, working, and recreating in that



landscape.Figure I-2 Wildfire made three runs into the city of Fort McMurray before a mass

exodus of 88,000 people followed. (Courtesy of RCMP, Fort McMurray)The future looks just as

daunting in the American West, where wildfire is expected to double and possibly triple the

area burned in places by 2050. In Montana, temperatures are expected to rise by as much as

5°F (2.7°C). There may be as many as fifteen more summer days in which temperatures

exceed 95°F (35°C) by then. It will be a lot drier in summer.David L. Peterson, a research

scientist with the US Forest Service, closely watched the Fort McMurray situation unfold

because it came on the heels of a record-breaking fire season in the United States. Like many

wildfire scientists, Peterson lives in the forest. He’s viewed fire from both a personal and a

professional perspective. He has written more than two hundred peer-reviewed papers and has

served on the board of the Intergovernmental Panel on Climate Change.Keeping up with the

scientific information on climate change and wildfire, he says, is like drinking from a fire hose.

The volume of scientific literature makes it challenging, if not impossible, to sort through and

evaluate evolving concepts and interpretations of how climate, wildfire, insects, drought,

flooding, and invasive species are going to change our forests.Peterson allows that you don’t

have to be a rocket scientist to figure out that fires are more common when it is hot and dry. “If

the climate modelers are right, wildfire seasons like the one we had in 2015 when 10 million

acres of forest burned could become the new normal by midcentury,” he said. “Increasing

temperatures coupled with increased wildfire are going to result in complex ecological and

social challenges for federal resource managers. This cannot be resolved by simply pouring

more money into fire suppression.”No one knows when and where the next Fort McMurray will

occur. Fire experts have their own long lists of candidates. Mike Flannigan has Prince George

in British Columbia and Timmins in northern Ontario on his list. Ken Till, former deputy fire

director for the Western Region of the US National Park Service, fears that a catastrophic

wildfire in and around an Environmental Protection Agency Superfund site watershed that

flows into Lake Coeur d’Alene in Idaho could result in soil erosion and flooding that liberates

toxic materials. Wildfire scientist Cliff White suggests that Sulphur Mountain in Banff could

burn, endangering thousands of tourists. Minnesota, Michigan, and Maine are also likely to

burn big sooner rather than later. So are the forests of New Jersey, a state not known for

making wildfire headlines. A wildfire risk assessment conducted by that state compared the

boreal-like Pinelands to “an inch of gasoline covering all of south and central New Jersey.”2 Ten

major fires have burned in the Pinelands since the 1950s. The thirty-seven fires that burned in

the United States in 1963 are often cited as a benchmark for wildfire/urban interface

comparison. Nearly 200,000 acres of forest were torched that year.The growing cost of fighting

wildfires is already overwhelming the ability of governments to manage wildfire and the forests

they burn. For the first time in the US Forest Service’s history, more than half the agency’s

annual appropriated budget was devoted to wildfires in 2015, up from 16 percent in 1995.

Nowadays, the US Forest Service’s annual firefighting budget routinely runs out of money

before the fire season ends. With this trend of increasing costs for fighting wildfires expected to

continue, two-thirds of the agency’s budget will go for this kind of work by 2025. That will take

money away from forest management, maintaining parks and recreation areas for hikers,

campers, hunters, and anglers, and habitat restoration for threatened and endangered

species.In Canada, where investment in wildfire science has been mercilessly gutted since the

1980s, wildfire, parks, and forest managers are having an equally difficult time keeping up. In

2016, Parks Canada’s budget was about a third short of what is required to manage fire in the

national park forests. In 2003, there were so many fires burning in British Columbia that the

provincial firefighting authority went into triage mode, fighting only those fires that were burning



where humans were most vulnerable. For the first time, the government of Alberta couldn’t fight

all the fires it wanted to fight in 2015, even though it brought in help from Mexico and Australia

when some oil sands operations were in danger of burning. Wildfire management costs in

Canada topped the $1 billion mark that year. That had never happened before.Some politicians

are beginning to take note. On August 14, 2015, when there were sixty large fires burning in

thirteen states and nearly 20,000 people fighting them, Tom Vilsack, US secretary of

agriculture at the time, stated bluntly, “We are at a tipping point. Congress must change the

way it pays for wildfires by providing a fiscally responsible way to treat catastrophic wildfires

more like the natural disasters that they are, end fire transfers, partially replenish our capacity

to restore resilient forests, and protect lives and property against future fires.”3It is difficult to

argue that Vilsack was wrong. But, as David Peterson contends, pouring more money into

wildfire suppression is not the answer. The boreal forest, and many of the northern forests that

border it, is truly a pyrogenic forest that is designed by nature to invite fires. It is born to

burn.The size of the fires that inevitably come will depend on how high the temperatures are,

how dry it is, how fast the wind is blowing, how old and expansive the forest is, and what

breaks and barriers there may be on the landscape. These breaks could be a wetland or

swamp, a gulch with few trees, or a stand of aspen. In contrast to conifers, aspen stands are

less likely to catch fire, and when they do, they tend to burn more slowly. Lakes and rivers like

the Athabasca that flows through Fort McMurray are the most common type of fire barrier.The

problem for forest and wildfire managers fighting fires in remote places such as Fort McMurray

is that there are not enough up-to-date and reliable vegetation maps. These tools are needed

to accurately describe where natural fire breaks are located, where the dead and dying trees

are, where fire is most likely to burn quickly, where endangered species are vulnerable, or

where fire islands or refugia—parts of the forest that tend not to burn during a fire—are

located. Scientists and scientific institutions such as the National Aeronautics and Space

Administration (NASA) are developing conceptual frameworks that will inform forest harvest,

fire operations, landscape restoration, and conservation about the role that wildfire will play in

liberating carbon from northern lakes and the frozen ground.“The cynical view is that the boreal

forest doesn’t matter because so few people live there,” said Peter Griffith, chief support

scientist for the agency’s ten-year, $100-million Arctic Boreal Vulnerability Experiment

(ABoVE). With government and institutional partners in Canada and the United States, ABoVE

had more than one hundred organizations and nearly five hundred investigators on the ground,

in the air, and working on satellite data in 2017 trying to answer many of these

questions.“There are more people living in a borough of Manhattan than there are people living

in all of Alaska and northern Canada,” said Griffiths. “Those who hold that view might not care

that many of these people who rely on caribou and others animals for food will suffer as a

result of the transformations that are taking place on the tundra and in the boreal forest. Or the

fact their water supplies might be affected. But the implications are global. I was in Yellowknife

in the Northwest Territories of Canada in the summer of 2014 when there were record-

breaking fires burning. Smoke from those fires affected air quality in New York and Chicago,

and ash from that fire blackened some parts of the Greenland ice cap. Instead of being

reflective, the glaciers were absorbing more sunlight and warming as a result.”It’s difficult to

overstate the challenge at hand. In the boreal, montane, and subalpine forests of Alaska, the

northern United States, Canada, northern Europe, and Russia, which ring the treeless tundra

regions south of the Arctic Circle, there is currently an abundance of trees to burn and an

extraordinarily large area of forests that needs to be preserved for conservation purposes.In

the right conditions, a wildfire can travel for hundreds of miles, smolder beneath the snow



during the winter, and flare up again the next year. That’s why in the spring of 2017 the Alberta

government had drones in the air and people on the ground literally patting the earth, feeling

for heat that might be emanating from smoldering roots and peat that burned during the Horse

River fire.Since 2011, boreal fires in the United States, Canada, and Russia have been burning

more trees than all that were burned by fire in the rain forests of the world during the same

time period. Canada and the United States now rank second and fourth among countries with

the greatest amount of fire-related tree loss. Russia, which is home to the world’s biggest

boreal forest, tops the list. The conflagrations that are mercilessly commonplace and costly in

California are now extending their reach to the frozen Arctic tundra. If the fires continue to

move into the Arctic, it promises to turn climate change into a runaway freight train if the

carbon frozen in the peat burns.Mike Flannigan says there are three simple things we need to

know to understand why this unfolding wildfire paradigm is going to be such an enormous

challenge.First, the warmer the temperatures are, the drier the northern forests become. That

is because the atmosphere is capable of holding more of the moisture that would normally go

toward quenching the thirst of highly stressed trees. More precipitation could compensate, if

that’s what happens. But for every 1.8°F (1°C increase), 15 percent more rainfall is needed to

restore the initial balance.Second, the warmer it gets, the more lightning there will be. Lightning

accounts for a third of the fires in the boreal forest and 85 percent of the area burned.Finally,

the warmer it becomes, the longer the fire season will become.Factor all three into an

emerging wildfire regime that includes invasive species, drought, disease, and millions more

people working, living, and recreating in and around the northern forests, and you have,

according to Brian Rice, the director of the US Office of Wildland Fire, challenges that are

almost insurmountable. Something has to give, he said. It may be a series of shock-type

wildfire events that result in many lives lost and many buildings destroyed. Or it could result in a

fundamental restructuring of federal, state, and provincial wildfire agencies.4On the initial drive

north to the nighthawk site, I stopped in Fort McMurray to survey the damage. The images that

haunted me were the same ones that haunted everyone who saw them on television, in

photographs, and in YouTube videos: burned-out cars and trucks; houses burned or bulldozed

to the ground so that others could be saved; and trees, fire-scarred but still standing.

Inexplicably, a child’s plastic slide was left untouched while the rest of the neighborhood had

burned to the ground. A few houses survived among many others that were flattened.On the

nighttime drive south toward home, I passed the Syncrude oil sands plant. The smell of gas

and chemicals in the air was so thick and acrid inside the car that I instinctively opened the

windows, foolishly thinking there would be fresh air flowing in.It’s been said that the United

States and Canada do not have a wildfire problem; rather, they have many wildfire problems.

Institutions, governments, and nongovernmental organizations are sometimes burdened with

an almost unfathomable array of policies, laws, and jurisdictional oversights—and in some

cases the absence of such—or the unwillingness to act on a clearly articulated approach to

prevention, unified suppression, and evacuation protocols. The overlap of private and public

forests in the United States makes it even more complicated there than in Canada, where most

forest lands are owned by government.It is tempting to blame governments and the oil sands

industry for climate change, which is contributing to wildfires burning bigger, faster, hotter, and

in more unpredictable ways, but many other triggers are driving us into uncharted territory.

Wildfires are a meteorological response to what northern forests need to be resilient to

disease, insects, and climate change. We’re simply overfeeding and facilitating fire’s lust for fuel

and causing it to react in increasingly unpredictable ways. We also refuse to make ourselves

resilient to the fires that will inevitably come. Some forest towns like Fort McMurray have done



some work to create firebreaks and to make themselves resilient to fire. But homes within a

stone’s throw of a forest continue to be built with highly combustible cedar-shake shingles and

flanked with ornamental cedars. Too many towns either can’t afford or ignore the idea of

thinning forests around them or of creating buffer zones that can help stop or slow the advance

of a fire.Without a new, evolving plan and the resources that are needed to deal with the new

paradigm unfolding in the northern forests, year-round and runaway fire seasons will overtake

our ability to manage forests in a way that serves our best interests. Of course, changing

course is much easier said than done, but the chapters that follow attempt to create a clear-

eyed look at the challenges we face.Wildfire touches on nearly everything important to

humans, on both a personal and a national level. Fires are an integral part of many

ecosystems where we live. We love the scenic beauty of towns like Whitefish, Montana, and

Banff, Alberta. We need clean air to breathe and clean water to drink, both of which can be

impacted by a vast wildfire. Increasingly, natural resource development is taking place within

northern forests, without a plan in place to counteract the economic ramifications of the threat

of fire. Decades of forest suppression have made the task of managing future fires more

difficult. Contending with the challenge of wildfire and the risks it requires is not for the faint of

heart. We can only find hope, however, in understanding the problems we face in figuring out

how to live with wildfires.Chapter 1The Beast AwakensA mighty flame follows a tiny spark.—

Dante Alighieri, The Divine ComedyOn Sunday May 1, 2016, helicopter pilot Heather Pelley

was on standby with a small firefighting crew at the Grayling Creek Fire Base, 22 miles (35

kilometers) south of Fort McMurray in northern Alberta. Shortly after 4 p.m. that day, Pelley was

playing her guitar on the patio deck when the “dispatch alert” came in with notice that smoke

was detected in the region. Once a call like that comes over the radio, or satellite phone, the

pilot is expected to be in the air with a four-person helitack crew in 10 minutes.Pelley had seen

it coming weeks earlier when the Alberta government had deployed pilots and contract

firefighting personnel across the province a week earlier than usual. The relatively mild winter

had produced almost no snow. Spring followed with temperatures that were almost twice the

average. With dry grass, brittle shrubs, and a never-ending forest of spruce, pine, poplar, and

aspen trees thirsty for rain, everyone expected it to be an early fire season.It was. Even before

May arrived, 281 wildfires had burned in the province. Many more were burning to the west in

British Columbia and to the east in Saskatchewan.As hot, dry, and extremely windy as it was

that day, Pelley still expected this call to end up being the “one-tree wonder” that initial attack

crews often deal with when lightning, an abandoned campfire, broken power line, an arsonist,

or the scorching hot exhaust pipes of an all-terrain vehicle (ATV) ignites a fire in the forest. But

when the helicopter cleared the trees that surround the base at the Grayling Creek station that

day, she realized how wrong she had been to think that.“I thought ‘holy shit.’ How long has this

fire been burning? It was more than 50 kilometers away and we could see this big plume of

white smoke in the distance. There was no need for the dispatcher to give us the coordinates,

as they usually do for an initial attack, so we pointed the nose towards it and off we went,” she

said.The Bell 407 that Pelley flies is one of the fastest, most maneuverable helicopters on the

planet, easily capable of reaching speeds of 130 knots (150 miles per hour). In the short time it

took Pelley and the helitack crew to get to the fire with hoses, hand tools, backpack pumps,

and a bucket capable of scooping up to 180 gallons of water, the fire was candling, bending

with the wind, billowing black smoke over a high-power transmission line, and pushing west

and southwest with winds that were gusting up to 21 miles (33.7 kilometers) per hour. The

Abasand and Beacon Hill residential neighborhoods on the south side of Fort McMurray were

less than 5 miles (7 kilometers) away.It was Pelley’s third year fighting fires. She had been



involved in sixty fires the year before. Both she and veteran helicopter pilot Dave Mulock,

whose helitack crew discovered the fire and who was still on the scene, knew right away that

there was nothing they could do to stop this one. It was too big and growing too fast. A call had

already been made to bring in an air tanker, which was based 155 miles (250 kilometers) to the

south at the airport outside of the town of Lac La Biche.Rather than putting anyone near

harm’s way, the pilots dropped the helitack crews on the blackened ground at the tail end of the

fire close to where tall grass was burning beneath the transmission line. “One foot in the black,

one foot in the green” is a lesson that every firefighter learns during training. The black is where

firefighters can retreat to if the fire becomes too dangerous to engage. The black (or “good

black” as it is sometimes called) is considered a safe haven because the area can generally

only burn once.Pelley and Mulock tried dropping buckets of water they scooped from nearby

Horse River to reinforce protection of the helitack crews on the ground, but it was futile. They

had to hover high above the smoke and the power lines, struggling against gusty winds.

“Before any of the water got anywhere near the ground, it evaporated,” Pelley said. “I thought to

myself: ‘This is useless. Nothing is going to stop this one.’”The Electra air tanker that was on its

way from Lac La Biche carries 1,750 gallons of chemical fire retardant that can slow the

momentum of a fire. Traditionally, it is guided in by a lead aircraft, or bird dog, like a Turbo

Commander 690. The bird dog flies twice as fast as Pelley’s helicopter. There were two people

on board this flight: a specially trained pilot and a government-employed air attack officer who

decides when and where the retardant is to be dropped. Once a bird dog arrives at a fire, the

air attack officer takes charge of everything, including the helicopter pilots. It was not as simple

as that. Complicating the situation was another wildfire that had ignited almost simultaneously

in the TaigaNova industrial district of Fort McMurray.“The bird dog that came in to deal with this

fire was super calm,” recalled Pelly. “But you could tell by the urgency in his voice over the radio

that he was really concerned. Right away, he informed the radio room that this was a priority

fire.”By the time Pelley arrived, smoke was curling over the people on the ground who were

throwing buckets of water on the flames. Fort McMurray firefighters were there as well, doing

all they could to contain it.One of the things Pelley remembers most about that day is how quiet

everyone was in the chopper when they were flying back from Horse River. She recalled,

“Usually at the end of the day, the helitack crew is pumped and talking about what happened

on the ground. But all I saw and heard was the four of them looking back at the fire in silence. It

was spooky.”Before packing it in at the base camp for the night, Pelley texted all her friends and

her boyfriend with the same message: “Pack and get ready to leave. This fire is coming to

town.” She—and pretty much everyone who was on the front lines of the fire on that Sunday—

was convinced that an evacuation of Fort McMurray was imminent. So were a lot of other

people who were monitoring weather reports and satellite data. If strong winds pushed the fire

toward Fort McMurray, they knew it could easily override the town in two days or even less.A

small number of people, in fact, were told to leave their homes after a local state of emergency

was declared around 10:00 p.m. that Sunday. More were told to go at 3:30 a.m. on Monday.

The orders to evacuate most of the 88,000 people who live or work in the unofficial capital of

the oil sands industry, however, didn’t begin in earnest until Tuesday afternoon, when the fires

made three runs into town. Children were still in school. Some parents weren’t able to pick

them up because the Royal Canadian Mounted Police (RCMP) had blocked the roads into

some neighborhoods to allow residents and school buses to get out and fire trucks and

paramedic vehicles to get in. Many of the sick, the pregnant, and the elderly were still in the

hospital and in nursing homes. Some residents refused to leave, even after the RCMP and

firefighters knocked on their doors and told them they had to go or risk death if they decided to



stay.By then, it was almost too late. With smoke, flames, and embers raining down on houses,

schools, churches, stores, city trees, and wooden fences, the cars and trucks that headed out

on the only highway of escape were literally bumper to bumper on all four lanes going in and

out of town. To expedite the evacuation, the RCMP, along with peace officers and local sheriffs,

redirected thousands of cars to the oil camps north of town. Some of the more panicked drivers

ended up in ditches. Mercifully, they and other drivers who ran out of gas were able to hitch

rides in cars, trucks, and buses that were passing by. RCMP officers in patrol cars made sure

that no one was left stranded on the side of the road.Lorna Dicks, the acting commander of the

RCMP detachment, had nearly all 136 of her officers on the streets, directing traffic, knocking

on doors, and helping local sheriffs and public health officials evacuate the hospital as the

firefighters poured water over it. She was so sure that the entire town was going to be leveled

that night that she and her team considered where they might set up a makeshift morgue. She

is not alone in suggesting that it was a miracle that only two lives were lost as a direct result of

the evacuation. Fort McMurray fire chief Darby Allen told the media that when the sun rose on

the day after Tuesday’s evacuation, he thought he was being optimistic in thinking that maybe

only a few thousand people had died.1Figure 1–1 This skyscape was the scene many people

in Fort McMurray saw just hours before all 88,000 residents were forced to flee the city.

(Courtesy of RCMP Fort McMurray)By the time the fire was finally brought under control, more

than 2,500 homes were destroyed. Twelve thousand cars and trucks were badly damaged.

Nearly 1.5 million acres, an area twice the size of Rhode Island, burned. It was the costliest

natural disaster in Canadian history. Insurance claims were expected to reach the $3.77 billion

mark, twice the cost of the 1998 ice storms that brought down trees and power lines along a

narrow swath from eastern Ontario and southern Quebec to Nova Scotia. One study pegged

the total economic cost to be $6 billion; another estimated it to be as high as $8.86 billion.2

Neither study factored in the prospect that the local economy was not likely to recover for a

long time to come, even once the rebuild of the city was completed. Thousands of people

decided not to go back to Fort McMurray because they had no jobs or homes to return to.

Those who stayed had to acknowledge that the sky-high prices they had paid for their homes

wouldn’t be recouped if they decided to sell.Fort McMurray may have been the costliest wildfire

in North American history, but it was not a one-off event. Since the turn of the twenty-first

century (and one might argue that it started well before that), wildfires have been burning

bigger, hotter, faster, and more often in places where people live, work, and recreate. By most

accounts, Fort McMurray was at medium risk for a catastrophic event such as the one that

occurred in 2016. The prospect for more fires in the future was underscored in the months that

followed when the Great Smoky Mountains burned around Gatlinburg in Tennessee. Like Fort

McMurray, no one saw that one coming, other than climatologists and wildfire experts who had

been literally screaming about the potential for more fire in more populated places for years.

Fort McMurray was in many ways a bellwether of what to expect in the future as the climate

warms and dries out the northern forests and as more people live, work, and recreate in

them.On Tuesday, May 3, the day the wildfire entered the residential neighborhood of Beacon

Hill at the south end of Fort McMurray, Lucas Welsh was at the Suncor oil sands plant, an

hour’s drive north of town. He and a group of industrial firefighters who work for the oil sands

giant were sitting around the lunch table when they were abruptly dispatched to Beacon Hill to

help fight fires that were burning in and around the area.Before the fire crew left, Welsh called

his wife, Adrien, at home to let her know what was happening and to pack a bag just in case.“I

told her not to worry because I was pretty sure that everything would be okay,” he said. “But

once I saw this Armageddon-like cloud hanging over the city as we crested the hill that goes



into town, I knew this wasn’t the case. It was like the beginning of the end of the world. Still, I

thought that my wife and two sons would be okay because Dickinsfield, the neighborhood we

live in, is on the north side of the Athabasca River. The fire we were dispatched to was burning

on the south side. It’s a big river. There was a lot of space between the fire and our

home.”Before the Suncor fire crew got to Beacon Hill, Fort McMurray firefighters were already

on the scene and engaged in what was quickly turning out to be a losing battle. A radio call

came in telling Welsh and his colleagues to abandon the plan because it was too late to save

those homes. Welsh recalled the sinking feeling he had when he passed a row of burning

houses in Abasand Heights, the neighborhood north of Beacon Hill. “Firefighters are meant to

fight fires, not drive by them,” he said. “This was not right.”When the four-person crew was told

instead to go to Dickinsfield, the neighborhood Lucas grew up in and now lived, he phoned his

wife to let her know what was happening.Adrien Welsh came to Fort McMurray via Arkansas

when she was sixteen years old. She hated it from the get-go until she met Lucas at the church

her family had joined. That was the beginning of a long hello. Lucas was in every one of her

high school classes, and they hit it off quickly. When Adrien’s family went back to Arkansas,

she moved into his parent’s house after Lucas set himself up in apartment with a friend. They

married soon after, involving themselves in church affairs and outreach programs. Lucas

became a part-time pastor. Adrien became the director of communications. Life was good in

the city she once hated.Adrien knew on Sunday night that there was a fire near Fort McMurray.

It was on Facebook, which along with Twitter became the main source of both news and

rumors over the next two days. First, it was the horse owners who were boarding their animals

at the Clearwater Horse Club south of town. They were told that they would have to come and

relocate them. Then a local state of emergency was called, and people in the residential

neighborhood of Gregoire and Centennial Park, a mobile home park, on the south end of town

were told to leave.When the city became shrouded in smoke the next day after a clear, sunny

start, Adrien still wasn’t fazed by what was happening.“In Central Arkansas we have

tornadoes,” she said. “In northern Alberta we have wildfire and lots of smoke. You get used to

it.”That calm, however, turned to genuine concern on Tuesday morning when thick smoke once

again turned a clear day into night for a brief time.“I took a picture and sent it to Lucas,” she

said. “He told me to start spraying the roof with water. I didn’t realize he was joking until he

started laughing.”Adrien doesn’t get rattled. Lucas says she’s one of the toughest people he

knows. But what followed on that Tuesday afternoon shook her to the core. She was at home

with Kamille, a four-year old Congolese boy she and Lucas had recently adopted. Justice, her

six-year-old, was at school. After seeing pictures of the fire on Facebook and the television

news, Lucas’s sister called from out of town, urging Adrien to leave.Adrien wasn’t going

anywhere.“Kamille had gone through a lot before we finally brought him to Fort McMurray in

March,” she explained. “The adoption procedure had not gone well. His English was not good.

He was having a tough time adjusting. I didn’t want to worry him all over again by moving away.

Home, I thought, is forever. And this is where he needed to be.”Adrien still didn’t appreciate the

perilous nature of the situation until the school called, telling her to pick up Justice. On the way

there, she saw people gassing up cars packed full with personal belongings.“‘These people are

crazy,’ I thought. I was convinced this was not going to be a big deal. I didn’t know that some

parts of town were under an evacuation alert.”At the school, teachers were openly talking

about the city burning down. Adrien still didn’t think it was as big a deal as that, but decided to

go home and start packing just in case.“As soon as I started to put things into bins, Kamille

had a meltdown and started to cry. I didn’t know what to do except to put my mom on the

computer so she could talk to him and calm him while I packed. I then called Lucas just as he



was trying to call me and told him that it looks like we will have to evacuate. ‘Yes, you should—

right now,’ he told me.”Adrien assumed they would only be gone for a day, but decided to pack

for three days just in case. Along with clothes and toys, she brought plenty of food and snacks,

including peanut butter and packages of Kraft cheese dinner, the kids’ comfort food. In the car,

she looked around and figured that things didn’t look so bad. Once again, she wondered

whether she might be overreacting.“I called our friend Matt Miniely, who is a pastor at our

church. He told me not to even consider staying. He insisted that we meet him at his sister-in-

law’s place in Timberlea, which is close by, so that we could all leave town together.”Just as

she was about to pull out of the driveway, a neighbor advised Adrien to go right instead of left

on the street because she was likely to run into a firefighting crew blocking the way. Had she

not done what he had recommended, she and the kids would have seen Lucas and his crew

trying to save homes that were burning in their neighborhood.“I think we would have all had a

meltdown if that had happened,” she said.Justice, however, did break down as they started to

drive down the street. “I thought that with the fire, and leaving home like this had got to him. But

when I asked what was wrong, he told me he was crying because he realized that he was

going to miss the soccer practice that night,” Adrien said.As Adrien drove, Lucas and his

colleagues were running up and down the street and kicking down burning fences to stop the

fire from spreading. “We’d put one fence out and then turn around and see another burning,” he

said. “It was relentless.” Lucas’s boot caught fire at one point. Buoyed by knowing that they had

saved all but two homes in the neighborhood, they dashed to another residential neighborhood.

Dozens of homes were on fire, and there was little they could do except stay away from

exploding propane tanks and try to save the houses that were not burning.By this time, the

gridlock that characterized the mass exodus from Fort McMurray was already well under way.

Adrien and her friends had already made the decision to go south to Edmonton rather than

north to the town of Fort McKay or one of the oil sands camps. Kamille, she thought, would

have had a tough time adapting to what was, for all intents and purposes, going to be another

refugee camp.Fortunately, the RCMP wasn’t yet diverting cars north. Traffic, however, was

terrible, and it appeared for one brief moment that no one was going to let her merge from the

city into one of the highway lanes.“And that’s when I see this guy sitting in the back of his van

playing a guitar,” she says. “It was a Titanic moment. ‘We’re all going down,’ I thought to myself.

‘Everyone is going down.’”Lucas felt much the same way when he collapsed on a pile of fire

suits on the concrete floor of the local fire hall that night. “I felt totally defeated,” he said. “The

city I grew up in was burning down. The home that my wife and I had made for our children was

being destroyed. I have never experienced such darkness.”In the world of wildfire science,

there is a fire triangle that is defined by the type of fuel (anything that will burn), the weather

(the higher the temperature, the lower the humidity, the more volatile fuel becomes), and

oxygen. On Tuesday, May 3, the temperature was a record-breaking 91°F (32.8°C). The

relative humidity reached rock bottom when it descended to a low of 13 percent. The winds

were gusting more than twice as hard as they were on Sunday when Pelley, Mulock, and the

helitack crews had first arrived on the scene.Cliff White, the wildfire scientist who helped

orchestrate wildfire management strategies in Canada’s national parks for more than thirty

years, says that the fire triangle is actually a square because of another side that no one likes

to talk about publicly. Politics, he says, often plays an oversized role in the development of

wildfire strategies and the execution of wildfire management.Politics played a role in the lead-

up to the Fort McMurray fire, in the way it was managed, in the timing of the evacuation, and in

manners in which the damage might have been minimized.Everyone knew that a dangerous

conflagration was going to happen somewhere in the northern forests years before the 2016



fire season started. Glen McGillivray, managing director of the Toronto-based Institute for

Catastrophic Loss Reduction, said so in 2014 when he put Fort McMurray, along with

Vancouver, Victoria, and Jasper, high on a list of likely places that would burn. Fort McMurray,

he wrote at the time, narrowly missed being burned in 2011 when the Richardson fire tore

through the boreal forest north of town.3That was not the first warning, however. There were

many before that, going back to the Big Burn of 1910 and up to 1998 when the Virginia Hills

fire resulted in two evacuations of the Alberta town of Swan Hills. The real wake-up calls,

though, began in 2002, when three western states had their largest single wildfires on record:

the Hayman fire in Colorado, the Rodeo-Chediski fire in Arizona, and the Biscuit fire in Oregon.

The following year, nearly 50,000 people were evacuated from national parks and communities

in Montana, Oregon, Idaho, Alberta, British Columbia, and Quebec. Firefighting resources

were so tapped that some jurisdictions went into triage mode. They did not have all the

resources they needed to fight all the fires they would have ordinarily fought.Political

opportunities lie, unfortunately, in the aftermath of devastation. In a report to the British

Columbia government, an expert review committee led by former Manitoba premier Gary

Filmon suggested that governments have a “once-in-a-lifetime opportunity to implement risk

reduction policies and legislation while the devastation of Firestorm 2003 is fresh in the public’s

mind and the costs and consequences of various choices are well understood.”4 Even so, in a

scathing report issued two years later, the auditor general of British Columbia noted that only

seventeen of the seventy-four recommendations of the expert review committee were fully

implemented.5Another more distant warning came in 2004 when 4 percent of the Yukon

Territory and 6 percent of Alaska suffered through the Arctic’s biggest wildfire season in

modern times. While the Canadian West and the US Northwest caught a break with wet,

relatively cool weather in 2005, firefighters in Ontario and Quebec were overwhelmed by

wildfires that burned during a record hot summer that year. In northern Quebec, a wildfire near

the town of Chibougamau forced the evacuation of 200 residents. Another in the James Bay

area resulted in 650 hydro workers being airlifted to safety. The province of Quebec

experienced its biggest fire season since 1932.Many people had seen the writing on the wall

by then. In 2004, the US Departments of Agriculture and the Interior brought together five of

their natural resources agencies to evaluate the new and emerging wildfire paradigm. The

Canadian Council of Forest Ministers did the same when it met in October that same year. The

Canadian political leaders put into play a core group of experts to come up with a vision for an

innovative and integrated approach to managing the risks of wildfire across Canada and along

the US border. The members included Brian Stocks, who had retired from the Canadian Forest

Service a few years earlier, and his former colleagues Mike Wotton, Sen Wang, and Kelvin

Hirsch. Rounding out the team was Wally Born from Alberta and Peter Fuglem and Phil Taudin-

Chabot from British Columbia.
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Frederick S. Goethel, “A Look Into Earth's Future If We Don't Change. Writing about wild land

fires as become a somewhat cottage industry since the explosion of wild land fires since the

beginning of the century. Every year seems to get worse and worse, and although this book is

written primarily about fires in Canada, the explosion of fires is happening around the

globe.The book was interesting and makes the point, clearly, that if we don't do something

about wild land fires soon, a good chunk of the population will be threatened every year. As

fires grow more explosive and more unpredictable, people who thought they were safe will

experience more and more devastation.The one area of the book that bothered me was the

lack of information about what we can do about these fires. For one thing, building codes need

to be changed for buildings being built in the areas where wild land fires are occurring and

likely to occur. Minor changes have been made, but they are not sufficient to protect building

from the intensity of these fires. Requiring building to be built to a more fire resistant standard

is one issue, where as the installation of sprinkler systems in buildings is another. We also

have to deal with insurance companies, who will only rebuild to what was there before, if even

that. They must be required to rebuild to the new standards and pay the difference.In addition,

we need to keep development in wild land areas to a minimum. More people seek to build in

these areas and governments are more than happy to oblige the new buyers. Strict limits

should be placed on numbers and distances required between buildings.With inclusion of

information such as this, the book would have been excellent, but as it is written, I can only

give it 4 starts”

john westlake, “A book well worth reading. As a retired wildlife biologist,1960s and early 1970s

trained,I felt the need to upgrade my knowledge of modern forestry practices in regards

toclimate change and fire. I found the information on extraction residue to be both note worthy

and troubling. Island Press books tend not to be easy reads,however the information they

contain is invaluable.”

robert musser, “The future is NOW. Deniers “will feel the heat not see the light” Avery

informative recent history of the West and fires and what is coming for the world.”

George G Shaw, PH D (Cornell 1968), “How settlements need to be better isolated from the

chance of nearby forest fire as our climates warm.. As a forest ecologist I bought the book to

learn any new ideas on the topic. The book was easy to read and understand. Then I gave the

book to a teacher much younger than I.”



Ebook Tops Reader, “It was a gift and the recipient was delighted to receive the book. It was a

gift and the recipient was delighted to receive the book. She already had high praise for the

book and had difficulty obtaining a copy.Thank you.”

Fariborz Sarvian, “Prophetic when Published. I read this book after attending a conference

where the author gave a talk. The book was published only a few months prior to the North Bay

fires in CA and it was prophetic in what Struzik would identify as the issues compounding fire

danger in the world. With the fire seasons since getting much worse on a yearly basis and the

impact becoming more widely felt throughout the west, I can only imagine that the rest of what

the book calls out as issues will come to fruition, the scariest being the susceptibility of

superfund sites to wildfire and health implications of wildfires in those locations.”

Camille Piche, “In writing FIRESTORM a seraph has truly touched Struziks' lips with a live coal.

(Is 6,6). "Struzik's Firestorm is so full of fascinating information that I have been reading one

chapter every evening promising myself that I would read it again and burn the midnight oil if I

have to, not to set fire but to better absorb all the new, critical information contained in each

chapter. I have since advertised the book to all my friends and acquaintances as far as Rome.

The book is that important, it is a 'must' read! Fr Camille Piché OMI”

Juanita R. Violini, “Everyone Should Read This Book. This book is non-fiction and a page

turner! I could hardly put it down. A well told accounting of how different aspects of nature

affect each other. Wild fire causes ashes and soot to fall on glaciers, which causes them to

melt faster and like that. Highly recommended.”

Ebook Tops Reader, “Firestorm Explains a Lot. Very interesting read, but too many names

mentioned to remember who is who.”

Ebook Tops Reader, “Five Stars. excellent thought-provoking book”

PJA41, “Good read. Good read.”

Carla, “Looks good wrapped under the tree. Purchased as a gift, I’m sure it will be appreciated.

Looks good wrapped under the tree.”

The book by Edward Struzik has a rating of  5 out of 4.5. 29 people have provided feedback.
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