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ABOUT CLIMATE CENTRAL

af surveys and conducts sclentific research on climate changs and informs the public
of ?(é“) fi m g {I} ur sclentists publish and owr journ E%E sts report on climate sclence, ensrgy, sea level
rise, wildfires, drought, and related topios. Climate Central s not an advocagy organization. We do
not lobby, and we do not mppmt any specific legislation, policy or bl Climate Central s a gualified
SOT{CHE tav-exempt organizatio
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sclentists publish peer-reviewed research o climate sclencs; energy: Impacts such
a5 sea level rise; dlimate attribution and more, Our work s not confined to SCEemmc;aumai& We
nvestigate and syntheslze weather and climate date and sclence to equip local communities and
radia with the tools they nead.
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SUMMARY

Avross the American West, olimate change hay made snow melt sarlisy, spring and summers
hotter, and fire seasons S(mg;@r. One result has been & doubling since 1870 of the number oflarge
wildfires raging each vear And depending o the rate of future warming, the number of big
wildfires In westarn states could Increase as much as shefold over the next 20 years.

Bevond the dear danger to ife and property in the burn zone, smoke and ash from large wildfives
produces staggering levels of alr pollution, threatening the health of thousends of peopls, often
hundreds of miles away from where thess wildfires burn, The oritical component of a fire’s smoks
o so-called "ine partiely” atr pollution, which is o divect thesat 1o human health sven during
refatively short exposures. And the pollution levels produced by these wildfires are sytremely
high: bigh encugh (o potentially Increase mortality In susceptible populationg, ke the elderly and
those with heart conditions, and Increase emergency room visits for asthma sufferers and others
with resplratory conditions,

This analysis looks 2t alr pollution from some of the largest wildfires In the West over the past 12
yenrs

We found that

¢ Wildfires caused the worst alr pollution day of the vear In the affected areas, for all of
’ihe fires analyzed, And th& worst day of the yvear was bad, often as bad or worse than
air poliution levels In Belling. In 9 of the 11 fires analyzed, particulates pollution from
‘the firs mads the air us’eh&aiihy to breathe for anyone, notjust children and sensitive
popations,

« Wildfires burning within 50-100 miles of a oity routinely caused alr quality to be 5-15
times worss than normal, and often 2-3 thnes worse than the worst non-five day of
the year,

= This year has seen particularly bad ssamples of this, Grants Pass, Org, experienced
hazardous sl quality this summer, caussd by the Douglas Complex snd Big Windy
évampias fires burning In Southern Gregon. For nine days this summer, Grants Pass
Rad alr quallty 50 poor that Bwas unhealthy for anyone to be outside. On five of
these days, fine particle pollution was [terally off the charts higher than the local aly
uality meter could read,

< Blg mstro areas ars alzo suscsptible to wildfivs p(}iiu‘é:és:m, At feast bwics Iy the last 13
years, citles Hike Los Angeles, San Dlego, and Blversids, Callf have seen Befling-level
air poliution caused by wildfires burning In southern Callfornta,
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Rapidly warming spring tempsratures and a shiinldng snowpack make for a longes fire season, up
tor two months longer on averags across the West, Hotter summers dry out the forest more rapidly
am’i infensely than in the past, and five suppression practices have increased the fusl supply

rther increasing the risk of large, Intense fires, Exposure (o fine partloudates In wildhive smoks -
partécieg about 3¢ times smaller than the width of & human halr - g:sa‘:sge a significant health risk for
anvone, but particularly children, the elderly, and people with existing resplratory problems. They
can penstrate deep into the lungs, Increasing the mortality risk and health and lung problams,
secording to the WS EPA. As we continue to warm the planst, wildfires will Ingrease In intensity
and size, causing an Increasing numbsr of severely unhealthy aly poliution days that In turn
increass mortality in the elderly and those with heart conditions, while sending a growing mursbsy
of children and sersithve people to emeargency rooms in resplratory distress.

Reno, August 2013, During Rim Fire

> pollution, September 2013
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Every summer, wildfires rage agross the American West, burning millions of acres of forest. Thess
wilcifires cost taxpayers hundreds of millions of dollars 1o control and sxtinguishy, and each veary
?:harfa are fves lost and hundreds of homes that bumn

There s another, far-reaching Impact of these raging western wildfires, The smoke and soot

bilowing from wildfires can spread hundreds of miles; nearby Citles are closked In a dangerous

haze. In moderate amounts, the fine particles In this smoke can be iritating for children, the elderly

amﬁ peorde with respiratory problems, But In higher concentrations this smaoke can be hazardous
of anyone, causing severe health problems and potentlally death,

I recent decades, move large wildhires have been buming In the West and thelr average stes has
also increased. And as the climate continues to warm, researchers predict that the area burning
each year will Incresse dramatically. More wildfires msans more peopls will be exposed to
dangerous fevels of smoke, an unexpected heslth impact of our changing climats,

This analysts sxamines how some of the most kconlo wildfires of the past decads sffected ab
guality In nearby citles and towns across the West ing § saf;ng_g this year's Rim Flre burning in the
Sierra Nevada of California

WILDFIRES

Wildfires are an jconio part of the American West and, while we typically regard them as a
destructive force they are also an essential componsnt of 2 healthy forest ecosystem, As fires burn,
they dear out old or dead vegetation, making way for new growth, Over the last century, there
have bean periods of more firg In the West, and perlods of less,

In particular over the past 40 years, the number and size of wildfires on Forest Service land
incrseassd substantially. According 1o 8 2012 Climate Central analysis of large wildfires on ULS,
Forest Service Land and other federal lands, on averags there are now twice as many fires burning
SVETY Vear in the Vest as wmpa red to in the 19705 The total area burned sach vear has also
doubded. In some states, the rends are sven more dramatio in Arlzons and ldaho the average
rrurniber of largs fires burming each vear has quadrupled singes the 1970s,
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O INTRODUCTION

Large Western Wildfires Are Much More Common Than 40 Years Ago
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Owver this same tUme period, temperatures and snowpack trends %*aaw also bean changing, which is
likady contributing to the changing wildfire trends. The continental US has besn warming at a rate
of 0,44 per degade since the 19708, and Arizons, New Mexiop, and ijmé 1 are among the fﬁ‘\?a“\?
wartning states” in particularn when spring and summer ars warmer than averag&the risk of
wildfires Increazes hecause warmer temperatures dey out the trees and brush, making then sasier
oy ignite and more Bkely to burmn, Gur 2012 analysis also Blustreted that y&ars with the hottest
sping ared sumimer temperatures were often the worst vears for wildfires Iy most states,

n addition, warming temperatures have also contributed to reduced spring snowpack, which
aiters risks of wildfires later in the ssason The sarlier snow melts each spring, the sooner the
ground driss out, which means fires are lely 1o burn sarller and longey each vear Our analysis,
and work by Westerling ef. al., :ﬁ&mm‘mrateiﬁ that these wanming temperaturss snd reduced
stiwpack appsar o be leading to an overall lengthening of the wildfire season the time betwesn
the first and last fire of the veark. Compared to the 19705, the wplcal wildfive season s now abow
75 days longer than it used to be,
The climate is not the only factor that may have influenced § siryg wildfire trends In recent
decades. As mors peopls populats weastern siates and recreate in the wilderness, the risk of
human-ignited wildfires has Increased. In addition, for much of the 20% century, the US, Forest
Service maintained g policy that all wildfires be actively ssttinguished to g)rﬁ-v&nt them from
becoming destructbes, This contributed to s butidup of fusl s forests aorass the West I the ettty
half of the century, as researchers better undersiood how fires promote overall forest health,
wildfire supprassion polioy was revised, Forest managers now alm 1o contain wildfires and prevent
them from threatening human development, but otherwise let them bum,
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O INTRODUCTION

The Wildfire Season Is Growing Longer In the Western U.S.
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While warming temperatures and snowpack trends have already, In part contributed to Increasing
fire risks In the western US, In the coming decades, researches predict further dimate changss
will only exacerbate the wends towards more big fires, & recent report from the National Hesesarch
Council predicted that for every 1.8°F of temperaturs ncrease, the amount of area burned sadch
vear in the West could quadruple and lrge areas of Colorado, idaho, Orsgon, Montana, and
Wyoming could see a sikfold increase in the area burned?

Higher Temperatures Will Increase Burn Areas InThe West

How much more area will
burn each year if temperatures rise 1.8 of.

at least & fimes more

4-5 times more

3-4 times more
~

2 - 3 times more

up to 2 imes more
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O INTRODUCTION

AIR QUALITY AND PARTICULA

According to the Cean Al Acy, the LS Envivonmaental Protection Agency (EPAY monitors the
concentration of diffsrent pollutants in the alr that poss health risks or negative snvironmental
effects, Monitoring stations located agross the country record the levels of these different
poliutants on an hourly, dally and annual basls, and the EFA has established safe Himits for these
poliutants, Pollutant concentrations thet excesd these Bmits are unhealthy for some or all of the
population.

Arnong these poliutants are particulate matter tiny solid and Hould particles that are suspended in
the alr. These small particies pose a health risk because they can be inhaled, passing the throat and
entering the lungs.

The most hazardous particulates are thoss classthed as"hns particulates,” which are smaller

than 2.5 microns in diameter, or about 30 tmes smaller than the width of 3 human hair Thess
microscopic particles, known as PM__are so tiny that they can travel deep into the lungs, causing
short term health problems and sggravating long-term respiratory disorders Higherthan-normal
PR, concentrations Can cause wihsering, coughing, sys, noss, throat and lung ritation, and
shortness of breath, While long-term exposure 1o PM _ has long been know 1o be associated with
ncressed mortality, recent resesrch has shown that even short-term exposure can trigger heart
attacks in at-visk popuiations and lsads to an overall Increase In mortality.”

LPMos
Combustion particles, organic
HUMAN HAIR cormpounds, metals, et
80-70um <2 B gricrons) i dismeter
{rricenms) in diameter /

0 pm 10
Dust, polien, mold, sl
<M rovans) in dameter

\\

a0 izm {miorons) o diameter
FINE BEACH SAND

frmnge conrtesy of e 103, BPA

& WILDGFIRES AND AR POLLUTION




O INTRODUCTION

Sorne groups of ;smpi e are particulary sensitive 1o PM | including children, the elderdy and
peopte with existing respiratory problems, including asthma and other breaths ing and heart
problems.

The EPA has established an Alr Guality Index that reflects the national alr quality standards for
several pollutants, incl d'ﬂg PR, . The Index categorizes t%‘s& safety of th%e pollutants as they are
recorded 3t the monitoring statlons, The Sgure below Hlustrates the EPNs Al Quality Index far
FM_, Including the concentrations Hmits for each designation.

Air Quality Index (AQI)

0-12 13-35 36-55 56-150 151-250 >250

24-hr average PM2.5(ug/m’)

One of the most common sources of PM s wildfires, Wildfire s nﬁiwm vies thess tiny particulates,
and often, during wildfires, the PM _concentrations excead the safe limits established by the EPA,
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N

Smoke from all the fires we analyzed caused the worst alr quality days of the vear In citles and
towns near the wildfives, and o some cases, up to bundreds of milles away from the burn arsas,
alr guality was often so had t was comparable 1o an average day in Belling, Thina, which, with a
population of nearly 20 milllon peopls s among the worst polluted ctlss on the planst with an

average FM level of 120 ug/r

Wildfires burning within 100 miles of a dty routinely caused alr quality to be 5-15 times worss than
novimal, and often 2-3 times worss than the worst non-fire day of the yearn

I all of the fires we analyzed, alr quality was so poor that |t was dlassified as unhealthy for children,
the elderly, and people with respiratory conditions, And In all but one of the fres, particulates in
the al sxceaded the level that was unheabthy for anyona.

Exactly how bad the alr quality was during these wildfives depends on how largs & five was and
how far away from g <ty | burned, and also what the weather and wind conditions were Bike
during the firg,

The following are analyses of alr quallty during ndividual fires over the past twelve years,
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02, IMPACT OF WILDHFRES ON AIR QUALITY

ARIZONAMNEW MEXICO

Waallow Fire, 3011

= Several citles In Arlrons and New Medoo saw thel worst b quality days of 2011
during fune's Wallow Fire.

= AL Rs worst alr pollution in Springerville, Avlz, was Bee times worse than an averags
Beiilng day.

«  Formore than s week 1 was very unhealthy for anvone to breaths the alr in
Springervills,

in Albuguergue, NM, the combination of the Wallow Fire and the Horseshoe 2 Fire
{also i Arlzona) caused unhealthy levels of particulates Tor sic days in early lune,

= AT fts worst alr guality in Albuguergue was s times worse than normal

+ Taos, NM - over 350 miles away fromy the Wallow Fire - recordsd PM__levels that
were unhealthy for children, the eldery, and peopde with resplratory probdems, for
ons day.

Wildfires Often Cause the Worst Air Pollution Days of the Year

Springerville, Anz, 201 |

Best Day

%

Average Day

Worst Mon-Fire Day

0 45 90 {35 180 225 270 3i5 360
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02. IMPACT OF WILDHRES ON AIR QUALITY

Alburquerque Air Quality Reached Unhealthy Levels
During the 201 | Wallow Fire Burning 150 Miles Away

Adr Quality Index

UIRHEALTHY
Sensithve Giroups

GOGD

normal sonditions)

June 4 lune 3 une 4 june b lune &

1o reading

In June 2012, Air Quality In Springville, AZ Was Up To Five Times Worse Than Is Typical For Beijing.
Hazardous Smoke Came From the Wallow Fire

EPA Alr Quality Index

Hazardous

Yery Urheaithy

Urhealthy

sl Conditions}

June 8 June 9 June 10 june 11 June 12 june I3
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02, IMPACT OF WILDHFRES ON AIR QUALITY

NASA satellite image of the Wallow Fire, acquired june 9,201 |

.
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02, IMPACT OF WILDHFRES ON AIR QUALITY

CALIFORNIA

Southern Calfornia Fires, Fall 3043

= During Celtfornia’s Da-day fre slege of 2003, pollution hit Belling levels in Los
Angeles, Riverside, Anaheim, and SimiVallsy, and all saw thelr worst alr quallty of the
yeat,

< in Los Angeles and Riverside there were at least four days where gy pollution levels
waere unhealthy for evervone, sccording to EPA standards.

= i North Long Beach, alr auality during the Bres was mors than sb times worse than
average and nearly thres times worse than the worst non-fire day of the vear

= inland, in Riverside, alr quality was more than four times worse than averages

= The largest of the 14 wildfires that burned in late Gotober was the Cedar Fire, which
fgnited on October 25 The worst alr quality days in the Los Angeles area were
Getober 26 and 27,

Wildfires Often Cause the Worst Air Pollution Days of the Year
Los Angeles, Calif, 2003

Best Day

0 20 40 60 80 100 120
concentration of fine particulates ug/m?
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Wildfires Often Cause the Worst Air Pollution Days of the Year
Riverside, Calif, 2003

Best Day

. Average Day

¢ 20 40 60 80 160 20
corcentration of fine particulates pg/m?

NASA satellite image of 2003's southern California wildfires, acquired October 3

8 WILDFIRES Ardld Als POLLUTHON




02, IMPACT OF WILDHFRES ON AIR QUALITY

Southern California Fires, 23007

= San Dego, BExcondido, and Riverside all saw thelr worst abr quality dayvs of 2007
during that yvear’s October wildfires.

«  Formore than s week pollution lsvels made it unhealthy for anvone to be outside.

= n Escondide, air pollution was eight thmes worse than normal and two days wers as

bad as a typlcal Beiling day.

« AL iEs worst, alr quality In Escondido was about four times worse than the worst non-
fire day of the year,

< i San Disgo, alr quality was almost six thimes worse than normal and in Blverside &
was abwoeut four and a half thmes worse than nommal

= Wildfres ravaged more than 500,000 acres of Southern California betwesn Santa
Barbara and San Dego Countles in Gotober 2007,

Wildfires Often Cause the Worst Air Pollution Days of the Year
San Diego, Calif, 2007

Best Day

\ Average Day

0 o 20 30 40 50 60 70 80
concentration of fine particulates ug/m?
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02, IMPACT OF WILDHFRES ON AIR QUALITY

Wildfires Often Cause the Worst Air Pollution Days of the Year
Escondido, Calif, 2007

© Best Day

0 20 40 60 80 100 120 140
concentration of fine particulates pig/m?

Wildfires Often Cause the Worst Air Pollution Days of the Year
Riverside, Calif, 2007

- Best Day

& Average Day

80

20 30 i
concentration of fine particulates pg/m?
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02 IMPACT OF WILDFIRES ON AIR QUALITY

NASA satellite image of 200/'s southern California wildfires, acquired October 23
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02, IMPACT OF WILDHFRES ON AIR QUALITY

COLORADO
Hayman Fire, Denver, 3002

< Denver had s worst alr quality days of 2002 during June’s Hayman Fire, buming
nearly 100 miles away,

= Al quality was more than four times worse than average In Denver 8t some points
during the fire and about 50 percent worse than worst non-fire day of the year,

< Onatleast two days, sl quality was desmed unhsalthy for children, the elderdy and
peopls with respiratory conditions,

Wildfires Often Cause the Worst Air Pollution Days of the Year
Denver, Colo., 2002

Best Day

Average Day

0 i0 20 30 ) 40 50
concentration of fine particulates pg/m?
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02, IMPACT OF WILDHFRES ON AIR QUALITY

Satellite image of the 2002 Hayman Fire near Denver, acquired june 12,2002
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02, IMPACT OF WILDHFRES ON AIR QUALITY

High Park Fire, Colorade, 3013
= Fort Colling, Colo, had s worst abr quality of 2012 during the High Park Flre, In Juns

< Alrquality was up to seven times worse than normal in Fort Colling, nearly as bad as
a typical Beliing day, and unhealthy for anvone 1o be outsida.

= Thers were two days where alr pollution in Fort Colling was rated unheslthy for
children, the elderly and people with respiratory conditions, and one of thase days
was also so polluted B was unhealthy for anvone 1o be outside,

= in Longmont, alr pollution reached unhealthy levels for the very voung and ofd, and
people with axisting respiratory problems.,

= The High Park Fire burmed nearly 80,000 aores In Roosevelt Natlonal Porest, and was
the third largest wildfire on record for Colorade. Fort Collins 15 about 15 miles from
burn area.

Wildfires Often Cause the Worst Air Pollution Days of the Year
Fort Collins, Colo., 20172

0 10 20 30 40 50 60 70
concentration of fine particulates pig/m?
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02, IMPACT OF WILDHFRES ON AIR QUALITY

MNASA satellite image of the High Park Fre, acquired June 10, 2012,
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02, IMPACT OF WILDHFRES ON AIR QUALITY

Waldo Canvon Fire, 2012

« The worst aly quality days of 2012 In Colorado Springs, Colo were during the Waldo
Canvon fire i late June,

< Onthe worst day, alr pollution was five times worse than normal, and slmost twics
as bad as the worst non-fire day,

< Forseveral days after the five, alr quality was unhealthy for children, the elderly, and
people with respiratory problems,

= The Walde Canvon Fire Ignited in Pike Natlonal Forest on June 23, about 4 miles
from Colorado Springs i burned almost 20,000 acres, and destroved nearly 350
homes,

Wildfires Often Cause the Worst Air Pollution Days of the Year
Colorado Spnings, Colo,, 2012

Best Day

\ Average Day

0 o 20 30 40 50
concentration of fine particulates pg/m?
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02, IMPACT OF WILDHFRES ON AIR QUALITY

HOAMOD
Halstead Five, 2013

= Beise and Salmon, Kaho, sxperienced thelr worst alr quality of 2012 during the
Halstead Fire In August 2012

= Al quality In Salmon was unhsalthy for anvons for two dayvs, and unhealthy for
sensitive groups like children and the eiderly for anothsr day

< Forwwo days, alr quality was eight times worss than nommal i Salmon, and was
nearby as bad as & typlcal day in Belfing, China,

< Onthe worst day in Boise, ab quality was so poor that i was unhealthy for anvone to
e outside, about five times worse than normal, and nearly thres times worss than
the worst non-fire day of the year,

¢ The Halstead Fire burned nearly 20,000 acres Iy the Salmon-Challls National Forest
i1 August 2012 The fire srea was about 80 miles northeast of Bolse and abowt 70
mtles southwest of Salmon,

Wildfires Often Cause the Worst Air Pollution Days of the Year
Salmon, [daho, 2012

Best Day

. Average Day

0 20 40 60 80 100
concentration of fine particulates pg/m?
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02, IMPACT OF WILDHFRES ON AIR QUALITY

Salmon, Summer 2007

< Alrquality In Salmon, Idaho reached "very unhesithy” levels, socording to EPA
standards, during Sugust, more polluted than an averags Beljing day and 15 times
waorse than normal alr guality for the aresa.

= Forat lsast fve days In late August the alr In Salmon was unhealthy for anyons to
breathe with pollution levels roughly five times worse than the most poliuted none
fire chiwy and 10 thmes worse than a normal day,

Wildfires Often Cause the Worst Air Pollution Days of the Year
Salmon, Idaho, 2007

| Best Day

Average Day

Worst Non-Fire Day

0 20 40 60 80 160 120 140 60 180
concertration of fine particulates Lg/m?
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02, IMPACT OF WILDHFRES ON AIR QUALITY
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Rim Fire, 3013

< Dhgring the Bim Fire In August and September 2013, 5
experienced unhesalthy alr quality caused by the wild
Carson Uy, and Gardnerville,

averal citles in wastern Nevads
five, including Reno, Sparks,

= Carson Oy, Nev had one day with very unhealthy conditions, and three days were
the alr quality was as bad or worse than an average day in Bedling,

« I August and September, Carson Gy had 11 days wers alr quality was unhealthy
for anvone, and an additional thres days were i was unhealthy for the very voung
and old, and people with resplratory problems.

= Rene, Nev, about 150 miles from the RBim Pire, had four days of unhsalthy conditions,
and three days where conditions were unsafe for children, the elderly, and peopls
with resplratory problems,

= ey late August alr quality in Reno was about 47 times worss then average.

< Gardernville, Ney, experienced si days whers the abr quality was classified as very
urthealthy, and worse than the ol gquality onan average day In Belling, China,

= intotal there were 16 days In Gardnerville with unhealthy levels of fine particulates
i the alr, about four thimes worse than normal

= n Groveland, Calif, near Yosemits Natlonal Park, atr pollution hit Beliing levels for
thrae days, and levels mhﬁaé’ihy for sveryone for an additional & days,

« i Yosemite Valley, sl poliution hit unheslthy levels for children and other sensithes
groups for four days,

Air Quality In Carson City During the 2013 Rim Fire Was |5 Times
Worse Than Normal And Worse Than Typical For Beijing

Air Quality {ndex

VERY
UNHEALTHY

UNMEALTHY

UMNHEALTHY o

Sernitive Groups
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02, IMPACT OF WILDHFRES ON AIR QUALITY

Air Quality In Gardnerville During the 2013 Rim Fire Was 20 Times
Worse Than Normal And Worse Than Typical For Beijing pi ot
15 LRLY inoex

VERY
URHEALTHY

URHEALTHY

S 15 Sept |

*Ajr quality readings during the Douglas Complex fire have not yet been quality assured

) /

NASA sateliite image of the Rim Fire, acquired August 22,2013
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02, IMPACT OF WILDHRES ON AIR QUALITY

OREGON
Biscuit Fire, 2003
«  For 10 days in Klamath Falls alr guality was designatsd unhealthy for anyone,

= For five days alr pollution in Klamath Falls, Ore. was worse than a typdca] Belling day,
witich is also considered unhealthy for anvone to breaths,

= Onatleast 18 dayvs alr guality was unhealthy for children, the elderly, and peopls with
respiratory conditions,

«  During the firg, aly pollution was up 1o 15 tmes worse than average in Klamath Falls,
and s tmes worse than average i Medford, Ore.

= Fornearly a month, air pollution In Klamath Falls was much worse than normal,

« i Rlamath Falls, Medford and Lakeview, Ors, Biscult Fire days were the worst al
potiution days of the vear, as much as three times worss than the worst non-fire days,

Wildfires Often Cause the Worst Air Pollution Days of the Year

Klamath Falls, Ore., 2002

0 20 40 40 80 100 120 140 {60

3

concentration of fine particulates pg/m
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02, IMPACT OF WILDHFRES ON AIR QUALITY

Wildfires Often Cause the Worst Air Pollution Days of the Year
Medford, Ore., 2002

Best Day

Average Day

0 ¢ 20 30 40 50 60 70
concentration of fine particulates g/m?

In August 2002, Smoke From the Biscuit Fire Made Air Quality
Unhealthy In Klamath Falls For Several Weeks

Air Quality Index

YERY
UNHEALTHY

UNHEALTHY

UNMEALTHY o
Sensitive Groups

Concentration
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02, IMPACT OF WILDHFRES ON AIR QUALITY

NASA satellite image of the Biscuit Fire, acquired on August 12, 2002
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02, IMPACT OF WILDHFRES ON AIR QUALITY

Douglas Complex and Big Windy Complex Fires, 2013

= During this summers Douglas Complex and Blg Windy Complex Fires In Southern
Oregon, alr guality was unhealthy for at least & wesk in several cities and towns,

= Fornine devs betwesn July 2% and August 8 alr quality In Grants Pass, Ore, was
classified as hazzﬁrdcm {one dayl, very unhealthy {two daysh or unhealthy for anvone
{shy days), all 8t or above Beliing levels of poliution,

= On frve separate days, the concentration of fine particulates in the alr sxgesded
the upper Hmit of the aly quality monitor iy Grants Pass. On July 31, thers were siX
gonsscutive hours whers particulates excesded the monitors upper imit

= AT #ts worst, the average daily air guality In Grants Pass was about 30 times worse
than a\ferage,am was about twice as bad as an average day In Bellina

Py

= in Medford, Ore, there were seven days bebwsen July 29 and August 8 where sl
guality was classified as very unheahthy {one dayl or unheslthy for anvone {sby days,

= On huly 31, thers were two consscutive hours whers the alr gquality was worse than
coitd be measured by the alr guality monitor in Mediord

«  There wers four dayg this summer in Medford where alr quality was as bad or worse
than s typleal for Belling, China,

Air Quality In Grants Pass Was About 30 Times Worse Than Normal And

For Several Hours It Was Worse Than the Monitors Could Measure
Air Quality Indes

YERY
LINHEALTHY

UPHEALTHY

July 29 July 30 July 31 Aug | Aug 2
*Air quality readings during the Douglas Complex fire have not vet been quality assured
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02, IMPACT OF WILDHFRES ON AIR QUALITY

Air Quality In Medford Was About 25 Times Worse Than Normal And
For Some Hours it Was Worse Than the Monitors Could Measure

Ajr Quality Index

VERY
UNHEALTHY

UNHEALTHY

iy Concantration of Paruculate Matter In Al

SO0

o o misigs o

uly 29 uly 30 uly 31 Aug | Aug 2
) Y Y g g

*Air quality readings during the Douglas Complex fire have not vet been quality assured
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03. HEALTH IMPACTS

In the past decade, the consequences of long-term exposure to even moderate amounts of

fine particulates have besn widely reported, Living I polluted citles poses a distingt health and
mortality risk, %n(‘r%«;“‘aa; the ehhood that 2 person will develop cardio-pulmonary diseases or
even fung cancer® To reflect this risk, the EPS established a national standard for annual average
sxposure o FM 15 ug/m®, and since 2007 most of the 115, has seen a steady dedine In average

annual PM mﬁce}m ‘ations Since 2007, more than ¥4 percent of monitoring stations report
annual averags cancemmﬁam well balow this national standard)

TERM EXPOSURETO FINE PARTICULATES
The effects of short-term ssposure to higher concentrations of fine particulates are not as well-
understood, but several recent studies have revealed that thers are significant risks sven to imited

exposure to high PM,_levels For people with presxisting heart smd lung conditions, sudden
SXTOSUTE 10 hig}hf?“w than-average PM_ E%‘\fﬁ*? incrsases the risk of asthma attacks, coronary svants,
and even death.® In fact for every 10 pg/m? increase in the PM__levels over the day before, the risk

for thess events can ingrease by 2-5 percent. During wildfirs wes‘sta when dally concentrations of
PM, . canroutinely bae 30-100 pg/rey and sometimes 200 pg/rd higher than normal, acute health
risks may ncreasing by 40-50 percent or mors for sensitive groups,

L. 15 also more hazardous
than for a reguiar adult - particulardy because children typically breathe through thel mouths,
which may makes it sasier for more fine particulates to reach the lungs. In particudar, children are
at risk for asthma at’iacéa;s,s heezing and coughing when exposed to higher-than-average PM,
levals”

For children, whaose lungs have not yet fully developed, exposure to PM

I a recent review of the health risks posed by fins ;sea riiculates, the EPA found that short-teeyy

PR, exg:sas& re Ss‘sa:rea«eg mortality for sveryone, particuiarly due to heart- and Etmg»fe-iat&d

mmpi gations. " Two more recent studies have also (i(&m(&mi ated that for svery 10 pgdm’ Ingraass
inthe PM _ mnc@mratéasmth@ mortality risk increased for all people, and not just sensitive
groups.”0

WILDFRE SMOKE-RELATED HEAUTH FROBLEMS

Researchers have also specifically investigated the health visks from wildfire stnoke Whils linking
mortaiity and health risks 1o wildfires has historically proven to be statistically difficult - becauss
the number of firss and peopls reporting heslth problems during these events s small compared
to what s normally consldered for g large-scale statistical analysis ~ there are 3 fow studies that
dernonstrate that wildfires Inorsases the risk of health problems, particu Ea S\f for sensitive groups,
fike children and peopls with preexisting health conditions,
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03, HEALTH IMPACTS OF WILDFRES

Following the southern California Fire Slege of 2003, ressarchers studied the relationship between
fine particulate exposure and hospitalizations. They found that hospitalizations fa sthims
increased by 5 percent, but among the slderly {over 85 vears old), asthima admissions Ingreased by
10 percent.” Researchears also Investigated the health impacts of the wildfire smoke on children,
They conduded that children without asthma were at least twice a3 Hikely to have problems with
wheezing, coughing, and sore sves and throat during the fire than at other times. And for kids with
asthima, reports of wheezing Increassd by nearly four times during the wildfires” A separate study
also found that bables born to women that were pregnant in southern Californis during the 2003
wildfires tended to have slighthy ower birth welght {compars to women pregnant in the same arsa
during times without the wil ?zres},

Researchers also tracked the number of hospitalizations and asthma diagnoses at sb San Diego
County hospitals during the 2007 wildfires. They found that during the wildfires, emergenay room
diagnoses for respivatory syndrome increased by 25 percent and asthma diaghoses doubled
during the fires

Following the Arizong’s 2011 Wallow Fire, health officials studied rates of hospitalizations and
respiratory diagnoses in Albuguergues, N, where alr qmaé;ty was affected during the wildfire.
Emergency room visits for asthms inoreased for svervone by nearly 10 percent during the wildfives,
and for people over 65 vears old, asthma-related visits Increased by 73 percent.®

3§ YWILLDFIRES AnD AR POLLUTION




FERE]

{1} Climats Central 2012 The Age of Western Wildfires" September 2012,

{2} Tebaldl O, 0. Adams-Smith, and N Heller, 2012 The Heat Is O ULS Temperaturs Trends. Juns

{3} Westerling, AL, H.G Hidalgo, DR Cavan, and TW. Swetnam 2008 " Warmer and Earller Spring
Increase Western US, ?0 rest Wildfire Activiny” Soience, 313 {57885 040,

{4} National Research Councll, 201 1 "Climate Stabifization Targets: Emissions, Concentrations, and

Ry

Impacts Over Decadses to Millenia"Washington, DuC: National Academies Press.
{51 Environmental Protection Agenoy."Particulate Matter Basic Information.” www.epa.gov/pm.
March 18,2013

{&) Pope, LA, Burnett, BT, Thun, MU, Calle, EE, D Brewsh] Kolto, and G Thurston, 2002 Lung
Cancer, Cardiopulmonary Mortality, and Long-Term Exposure to Fine Particulate Alr Pollution”
Jourag! of the American Medival Association. 28¥FS (91 1132,

{7} Environmental Protection Agenay, 201 1:70ur Natlons Alr - Status and Trends Through 20107
wwwapagoviairtrends/201 T pg 12

{8} Environmental Protection Agenoy, 2010 Integrated Sclence Assessment for Particulate Matter”
WWW.RRA SOV N s pdl/partmaty/Dec2B0%/PM_ISA_Tullpdl February ?iﬁ?,iiﬁii}(

{9} Kloog L, B Ridgway, B Koutrakis, BA. Coull, and LD Schwartz 2013 Long- and Short-Term
Exposure to PM2E and Mortaliny: Using Novel Exposure Models” Epideminiogy, 24{4155,

{10} Janssen, MAL B Fischer, M Marrs, C Ameling, and B R Cassea 2013 Short-tsrm effects of PM2S,
FRTO and PM2.5-10 on dally mao m% ity iy The Netherlands” Sclence of the Totad Environment, 463+
A5 240,

{11} Delfine, L S Brummel, LW H Stern, o gl 2009 The relationaship of resplratory and
cardiovascular haﬁpétaE admissions 1o ths southern California wi idﬁrea of 20037 Cecupational and
Emvironmental Medicine 68 188,

{12} Kungll, NG E Avel, LW, WL Geuderman, B Rappaport, ef of, 2008 "Health Effects of the
25}(35 Southern California Wildfires on Childven” American Journal of Respiratory and Criticed Care
Modicine, 17411 1221,

{13} Holstius, DM, CE Reid BM Jesdals, B Morsllo-Frosch, 201 2:78rth weight following

pregnancy during the 2003 southern Geltfornts wildfires.” Environmental Health Perspective. 120 (81
1244

3% WILLDFIRES AnD AR POLLUTION




07, REFERENCES

{14} Ginsberg, M, L lohnson, L Tokars, C Mantin, B English, of of 2008 "Monitoring Health Effects of
Wilkdfires Using the BloSenss Systern — San Disgo County, Californis, Ootober 20077 C0Cy Medion!
ard Mortality Weeldy Repors, 870273741,

{15} Hesnick, &, B, Woods, H Krapfl, and B Toth, 2013 "Health Qutcomes Associated with Smoke
Exposurs iy Alburguergue, New Mexico during the 2011 Wallow Fire” New Mexico Epidemiclogy.
June 14,2013

3F O WILLDFIRES AnD AR POLLUTION



