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Table 1. Sample of stakeholder workshop attendee roles & organizations

Hannah Brenkert-Smith, PhD | University of Colorado Boulder M ethods

Katherine L. Dickinson, PhD | Colorado School of Public Health Field Liaison - Smoke Colorado Department of Public Health &
Colleen Reid, PhD | University of Colorado Boulder Summary Management Program Environment
Air Quality Coordinator Boulder County Public Health

Michael Hannigan, PhD | University of Colorado Boulder * During the afternoon session of the 2022 Rocky Mountain Regional Wildfire Smoke Symposium, 43 Ecologist US Forest Service

. . participants with practical, community, and/or research expertise in prescribed burning or wildfire Forest and Fire Project Manager _ Coalition for the Poudre River Watershed
BaCkgrou nd & ObJECtlve . . . . oy e . = Assoc. Dir. for Science CIRES, University of Colorado Boulder
topics in the western US participated in a small-group cognitive mapping activity followed by a full- Viember Colorado Preccribed Fire Council

e Wildfires are a growing threat in the US and group facilitated discussion rorester Viontrose Forest Froducts
i ) . . . . . . . . . . . Member National Wild Turkey Federation
worldwide, with devastating social, ecological, and * 25 participants completed a follow-up survey assessing their priorities for future prescribed E—— T ——
public health impacts. Prescribed burning can be an burning research and action Fire Management Officer Boulder County Sheriff’s Office
effective management technique to reduce the risk of Workshop Planning A2 LRIEEEr L2 U ELELR (T
C g : : : Senior Policy Anal W R Ad
catastrophic wildfires, but implementation remains « Recruitment/outreach: Purposive/Snowball sampling, use of networks (Fire Adapted CO, NOCO Fireshed Collaborative), preliminary Pz:::(:/rSt:f:‘Cy nast uZStce;:greei:::: ,o::c:gtz; <o)
challenging due in part to concerns about smoke meetings with key Stakt?h.o.lders A [T ——
exposure and esca ped fire. Workshop Structure & Activities Environmental Health Manager  Eagle County Public Health & Environment
 Effective wildfire management requires making * 4 breakout groups based on general area of expertise (self-selected): Implementation/Planning (11), Air Quality/Health (15), Social Air Quality Program Coordinator Nez Perce Tribe (Idaho)
/Policy Dimensions (12), Wildfire Risk Management/Science (5) Smoke Management EPA Region 10 (OR, ID, AK, WA)

informed tradeoffs between these prescribed burning

 Mental modeling/cognitive mapping activity template developed using initial project conceptual model (Figure 1) as model SeCICIRELC]

risks and the risks associated with unplanned o o ) ) . . . . o . Smoke Management Analyst Idaho Department of Environmental Quality
I * Facilitator/notetaker for each group elicited raw risk-risk tradeoff cognitive maps (Figure 2) incorporating wildfire and prescribed . . .
wildfires. _ . - . . Smoke Management Program Wyoming Department of Environmental Quality
burn risks, values at stake, and tradeoffs or connections between elements, full group convened for debrief discussion i
This multi-year interdisciplinary research project uses * Using initial assessment of key topics discussed during workshop, follow-up survey was sent to all participants assessing relative Meteorologist National Weather Service
a mixed-methods approach to examine these risk-risk priority for research and action of topics Wildland Firefighter USFS/NPS/BLM
tradeoffs. Our team integrates social science, public Content Analysis é\'rQ;_a"ttV SN (B Seliferiile) SR ES e (U Al [l
oordinator
. . . . . . .
health, air quality, and engineering expertise in order Breakout groups and debrief discussion recorded and transcribed using otter.ai Fire Mitigation & Education Bureau of Land Management New Mexico
to characterize prescribed bu rning impacts and inform  Raw cognitive maps, transcriptions and recordings analyzed qualitatively to 1) identify key themes, areas of focus, and points of Specialist
: - 1o - - - similarity and difference between expertise-based groups (Table 4) and 2) create a compiled chart of wildfire and prescribed burn Air Quality Coordinator Oregon Department of Environmental Quality
orescribed burning decision-making, implementation, | y P groups | ) ) P P | - , _
] ] ] ] ] risks (Table 2) Air Research & Monitoring Montana Department of Environmental Quality
oolicy, and public communication in Colorado. iohect priorit f 2 action identified from foll ts (Table 3)
° IgNEeST Priority areas 10r researc action iaentirtied rrom 1oliow-up survey results ( 1apile
* |n November 2022 we held a stakeholder workshop
tO la un Ch our p rOJ eCt an d gu Id S |tS d | reCtIO n. I Table 2. Compiled wildfire and prescribed burning risks from breakout groups cognitive maps
Risk-Risk TRADEOFFs Wildfire Risks Prescribed Burning Risks
S o Cognitive Mapping Activity _ _ _ _ , _
Wildfire Risk Attributes Rx Burning Risk Attributes Human Health/ | Economic/ Social | Ecological Human Health/ | Economic/ Social | Ecological
s d (local) - FIR:scaped fire risk SafEty Safety
Sy e i > C . . . . - -
S e e « Liability (implementers) W miro Rx Fire: Planning & Implementation Fire Escaped Fire
firefightess) + Ecosystem impacts (e.g., improved Panz:mmre e Values Human life/ safety Property loss/ damage | Ecosystem Wildfire (uncontrolled/unplanned)
* Damage to ecosystems (IO‘(:aI) |) species diverSity) RI S K RI S K T D E O F FS Part 3 R Fid Fact S —— (pU blIC) zgrt:riinity structures & assets damage’ land {T:IZ?J(:\L’::SIT:(:I(?:)Irlsjfiltrii::ks
» Damage to water systems (regiona = R A B — Timber, fuel degradation Range of impacts- does not always reach the level of “wildfire”
SMOKE ———— Pets & livestock (mental health impacts) Habitat conversion- wildlife g -
SMOKE * Health effects (local: residents & iy concerns. Credlblht.y . -
. ; | / "N Productivity Decreased public trust/perceptions of agencies/implementers
* Health effects (local & regional; Ak, ?{“e"ters) FIRE RISK ATTRIBUTES Rx BURNING RISK ATTRIB,U’fES Firefighter life/ safety |Infrastructure loss/ Watersheds- Liability- financial, legal, possibly criminal
residents & ﬁreﬁghters) = V'S'b'hty (local) . Communication is harder dama e water Ua“t Agency or individual
« Visibility (regional+) * Greenhouse gas emissions (global) watersheds ch?jzsgtz;?d::::gg: —— : g e g \Z Intentionality- blame
e D;\;Zris:gl f?.c”,ﬁy " private prop | TransporFatlc?n, road closures d rin kl ng wate r, “No failu.re” outcomg expectation - | | -
* Greenhouse gas emissions (global) : 4 unpredictable €SCdpE n—— owners angrier Co.n.'\r‘numcatlon . Expectations much higher than for wildfire- private property owners angrier about rx escape than wildfire
infrastructure fire spdr'ea(tjbl|s N r;ztf?::‘ree with Rx escape regulatory Utilities flood r|Sk, Fire
damage unpredicatble T — property z%ﬁéCt:tLQns are N — policies m UdSIideS
. T— S e : , . o Firefighter safet Impacts to culturall Water resources
—_— R Fieiand financial == ssmessanc - -~k iability for St (p?iv;e First responder Local business impacts- | Loss of wildlife "yOurﬁreg"z take more rist)controI it img ortant sites tribyal Rainfall, runoff, soil health
property COStSt:]Z 1Lrll'mraenage risk crossover / I|ab|I|ty (persoFr)IaI) vs public) We||being (emergency economies and treaty_reserved’ esources
. : agency \ coortingT S B - personnel) livelihoods .
p bl_ Ri k p = %(:t::;g‘::; public coordination - useful to WFs too iz preparation of Specific o chance on when Mental health Public percentions Natural resource |mp|ementat|0n & Land
N Sice ptlons fatigue of taking public not safety/health / glog;rlnr?:kh ——— pUb“(': — lack of clarity areatsh-ec;)r(uilltjl:nns i Pczz“l;:r:el::g;::s Stress/anxiety Ability to figEt fire- p(EI)iticaI, social mana gement IOgIStIC?fI COStS/ hurdles tranlsfo Emation
> PROBABILITY X CONSEQUENCES — evacuating = Perception  mmy | pepression T renees education Inconseroncy of roct mplementaions. | Recueed foe loac
continued risk e i ‘ pamanhesty Iagn ; t e restoringthe slash burning for‘ downwind Dementia Hie el gnsefn o pUtI)Iic gcmogical e
communication — eneral public =~ Managemen structure i topic of ropertv o oo ; ; : : o T egulatory policies ite preparation-
PusLic Attitupes & SupporT FOR Rx BURNING TO MANAGE WiLDFIRE Risk i too | ey Property i e omachment to andscape- | Perception thatal fires should be put Resources diverted from other potertial | thinning/cutting
smoke \ oor dis ersioni 2 Mental health of land managers/unit | Complacency- not listening, evacuating MiERaEEMENPPrACtICESIN
e IandeT:IZZichTent ro——— smoke P - o?year Fl ‘ Marshall fire public 4 heads Precaution, risk communication fatigue - Rx is cheaper 'Elhan altfrnatlve fuel treatments,
& I D unconuEg S management y wet fuels acfltdltlonal Z‘:oz‘: perception incLeased - Public expectation of firefighter risk Reputation of place/state- i.e. “CAis a but notlalways better
conents different : e . - arter a season wait time to burn taking much higher wildfire state” i i
POUCY MPLEMENTATION ECSIONS Voo el firefighters firefighter el -Long-term imiacts- PTSD Decreraedeaa?:ceptance/negative Pub IC. percepjuons./ .
e Safety safety s‘i opinions of fire cycle/beneficial fire negatlve pUblIC opinion
. e . . . S - irefi still exposed - perhaps P - - Towards agencies
Figure 1. Initial risk-risk tradeoff conceptual model from project development phase R — VALUES firefighter s B sourfre.so  Dighestsmoke Impacts on basic Doralod dlas e to weather- inconsstency
Su oll:: |r; sua be very high for safety that its controlled take more riskto iNhalation due to services BI dl f
awareness P perceptions e : : e L. - Work is needed on front and back end
e pt:)t;nFcF;;ir:g)zm risI;ii;:;:ch _"a°b”i’;y t‘:)”lnc;s"é :JEIic ggffzscl:rtitt?ergill(:tlg reducing Remedlatlon/ response Lack of cIarit.y/understan.ding of terms
and und.erstanding pressures A fr;iylz:c:jltr)f;c:al;r:rza;:z trust keep doing Rx burns fuel |oad sflol(())%:'lceasl COStS' d isaSter fU nd i ng -u%rldiil::andmg of ecological impacts and
T k S of wild fires at gov level - ability to (implememors) \ ‘ Tourism im pa cts Loort past experiences guide opinions
I \I impacts, PTSD fight fire _C(ﬁiders__ - Slash burning on private property
a e a Wa ys eXt t e p S - Commu n|ty impacts Sitedprgparation (thinning, cutting) to meet rx
Figure 2. Raw cognitive map from Implementation/Planning breakout group zz:of;!::t;"iteis; Ll e Cllide ety \c,arl‘df',tr';): ;natura| disasters can delay plans
o F i n d i n gs/ key t h e m e S fr‘o m WO r kS h O p 1:st R o - Ir_:(ii:f scIJciaI connection- residents :jmugc:(r)t::cb;if):ii;nmunication
. e wildfi.re negatively affecting the T|me and resource Smoke
following? - . . . .
cognltlve Maps d nd related Your houssholds heath POSt WorkShop Su rvey PFIIOTItV f:f Pf;\orltv for allocation Public health (air Community impacts Carbon
. . o safety, and well-being B H esearcn- ction- Su ion/ t cost ; School activities, athletics, outdoor activities, - _
discussions used to inform A2 ENI U el [er=s Highor  Highor Rerourees can e et eemner quality) emissions
Extremely concerned O . . . . . . Cilimate cChan ge
° Very ngh Very ngh Smoke Equity/EJ (dlspropqrtlonate |.mpacts on )
Moderately concerned O o = S vu ulati b [
SUbseq uent phases Of prOJECt st O nghESt PrIOI'Ity for Research Reducing risk of escaped fire from Rx burning KON EILZ! 14 (56%) Public health (air Community impacts Carbon pr(';:jgs)p"p lations, barriers to impact
‘ Addressing public health risks from Rx burning EENEEYY 13 (52%) lit School activities, athletics, outdoor i Smoke can be higher concentration
Slightly concerned O qua | y) iviti v em|SS|OnS i i i
[ S u rvey d eve I o p m e nt fo r R o Topic #8: Using Rx fire to reduce carbon emissions as compared to wildfires smoke Acgte air quality impacts Eg;s sfessc;g;::;nection_ residents climate chan ge E/Tsr;dsf:sz Z?t;rm vjilfif‘iz:ireason-
households near Improving communication about Rx burning  [EXEIFA 23 (92%) _Different smoke content than i burm | move T B @SS Rt HEm Gl
Your c’c;::‘n:lr;ilt:l’)seil:;alth, . ' ‘ | to the public Long-term air quality/long-range Implementers get blamed for any
D rescribed burns ’ e B T B W Managing mental health impacts of Rx fire for  RAPEYD) 8 (32%) tcr:rr:;zg;ﬁmonary health effects (acute molee during ix burn period, even'f
Firefighter and first responder 10 the public & chronic) Wet fuels to reduce escape risk= more
health, safety, and well-being . . . . Equity/EJ (disproportionate impacts on ki
. . . Increasing public trust in Rx burning 15 (60%) 21 (84%) vulnerable populations) — . .
) . : .
Statewide o pinion survey nsicure T : implementation Worker health Public perceptions Wildlife/ X}ﬁﬁgﬂ';ir JElE Ee‘;a'i’ilﬁuﬁﬁ’;‘;ﬁf};ﬁ?ﬁnwd
0 f W U | an d non W U I N I Preserving culturally important areas and 10 (40%) 18 (72%) Ere:ightersd ( RDeputatiodn of platce/ste/ate ) livestock health- - Ganibe higher smoke exposure duato | population
- . . P irst responders (emergency ecreased acceptance/negative SraEEEn e aariell aenEs 6
Figure 3. Household 0 resqu rFes (.jur.”j]g Rx burn E.]C.tIVItCIes personnel/EMTs) opinions of fire cycle/beneficial fire OneHealth fespofr:zib”it\: - f Elraer(;]i(te)ility of implementer if smoke is worse
h ouse h 0 I d S survey question Prory for research Prory foracton Clarifying liability and certification 12 (48%) 17 (68%) _OLgtqtoo; worke:s, .airlculttlfral wc(;rkers -Exposed to smoldering smoke than predicted -
requirements for Rx burn implementers s o omaton Mg tiea il Lo TR
Using Rx fire to reduce carbon emissions as 20 (80%) 12 (48%) Mental health Tourism impacts of exposure
e Share action and research priorities identified by H|ghest Priority for Action compared to wildfires ?oke/fati_g:e !\/Ieknftal health Regulatory limits/ |
Using Rx burning to promote health of forest lNEOPA) 21 (84%) ey e T e cvente framework/ compliance
follow-up survey with target audiences to guide their Toe 5 erasngpbl st n g pemenaten & grassland ecosystems exceptonslevent e widres.

Table 3. Follow-up survey results
f r W rk ery Low ow edium i ery Hi d
uture wo | S S Sor i e Breakout Group Thematic Summary
1 1 11 Topic #3: Improving communication about Rx burning to the public
 Continued engagement with participants and o -

141 1 1 1 I 5 - Escaped fire mentioned first for rx burn risks for all four groups

d d d |t|0 na I Sta ke h O | d ers by S h darl ng p rOJ eCt fl N d | ngs . . I. — 15 EVeytow—ltow Medium— - High— - Very High — - Mental health, especially in relation to smoke fatigue from both wildfire and rx burning and anxiety/trauma from experiences with past wildfire events, was a large area of focus for all four groups
" Prorty for researeh Prort for acton Implementation/ Planning Group (11) Air Quality/Health Group (15) Social/Policy Group (12) Wildfire Risk Management/Science Group (5)

an d Secon d Sta ke h O | d €r wo rkS h O p at €n d Of p rOJ eCt - - _ 10 - First risk category mentioned for wildfire: human - First risk category mentioned for wildfire: - First risk category mentioned for wildfire: ecological - First risk category mentioned for wildfire: ecological

T d ( I t 202 5) Tople #5:eing R burning to promote health of forest & gracland ecosysteme health/safety economic/social - Largest focus on mental health & smoke fatigue - Importance of breaking down silos-
pe ro ale - . - Largest focus on impacts to firefighters/ implementers - Largest focus on various dimensions of air quality & concerns (particularly how rx can amplify existing interconnectedness of ecological and societal health

o . . . ey ow [ bow [ Medm [ o[ very Hlo and public pressures on them/ agencies mental health, social cohesion & community impacts impacts from wildfire in short term), infrastructure and - Only group to mention carbon emissions
® Re\[|S|t key themes an d to p ICS d ISCU Ssed 10 0 - Largest discussion of liability risk for implementers - Discussion of regulatory drivers- Clean Air Act community impacts (resource diversion), & tribal and - Limited discussion of infrastructure, community

- Smallest group

" — ) - Large focus on public perceptions of rx burning and “exceptional events” cultural perspectives impacts, less development of rx burn risks outside of
I ° et frresesh oy e how that affects likelihood of being able to burn - Largest grou escaped fire
at first workshop g gest group p

Priority for research Priority for action

Table 4. Comparative summary of major topics and themes discussed in each breakout group




