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Overview
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Climate change can have negative impacts on human health, as shown in the figure belowhis Climate
Vulnerability Assessment looks at the health impacts anticipated in Chelan and Douglas Counties.
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-Washington State Department of Commerce2024

Communities and residents with higher rates of social vulnerability and exposure to environmental burden
face increased risks for climate impacts and hazards Both Chelan and Douglas Countyhave high levels of
overall social vulnerability compared to other counties in Washington stateas shown in the table below
Another consideration is exposure to environmental burden. Onexisting burden in the region is air
pollution, including high rates of PM2.5particulate matter) relative to the rest of the state

Example Vulnerable Community (C:QEI:}[; %%TJ%\IS/S Waz[\;r;é;ton

Senior residents (65 years and older) 21.6% 19% 17.1%
Youthunder 18 years(and 5 years and younger) (252 ﬁ%’) (253 :(,ZO) (2512,33
Persons in poverty 10.2% 8.6% 10.3%
Persons without health insurance (under 65 years) 12.8% 13% 7.4%
Adults with disabilities (under 65 years) 12.5% 12.1.% 9.3%
American Indian/Native American 2.1% 2.5% 2.0%
Hispanic or Latino 29.2% 35.8% 14.6%

Data fromU.S. Census Bureau, Quick Facts, 2023.
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Public Health and Safety

Focus: Risksto people and critical facilities from wildfire and flooding. This
focus area also addresseghe overall preparedness of thehealth system
and emergency response system to climate impacts.

Key Climate Risks

N6 LWl WNRYULWSER MNE 110 aLLLbYE (LT GRORINIBIAHIURH Riq @6 RN S WUe WHIJI 1t L
¢cUT W Ut RT it 10085 YREOCT ol O T Wi | GdesU Wf Oq a1l n¢ #1J

[ OV VYIRRQDY s @bz Rt6tWa 6 131 1JWe | B ¥ RAEHR thié LS O8I MIR ClcL Bl @ et L
A0 WAE! WsIR RE 6 RY WEH M JWG MU WEY Mh 6§ RT RUN

91 RoORE dRdEILE + q b~2dH 2lIH] Ra R A ¢ O WnYet FGRRIGRSOUR 1 AT RIEBATic2 T (L
HY2 0l WHIWRIRGS FhaRITIUAAL N YYT RUNDWe UT WY qd6 1 WHGRG ¢ qlJWR
EGUI NUUH! WAURY ol 3t GYUT 31+ Wneé #IJWE IAENYS IqiliRd quR R 1t
HEOcaauuUNIt Wae! Wl 13a ¢ MUy avid IR Ol Wat cGOY UHTIRTIOH WHRY 0 G
RUHI D¢t DWq6 W Rt WY nWs¢qlll AYI OUWT RY ¢t 13t 1O

Adaptive CapacityStrengths
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Adaptive Capacity Limitations and Opportunities for Action
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Example Action

The Chumstick Wildfire Stewardship Coalition has been integral to the firssk management and
adaptation process in the greater LeavenworthWashington area for the past twelve years. The CWSC
engages in collaboration, education and outreach, particularly to assist small private forest owners (50
300 acres) actively managing their lands. Their efforts help reduce wildfire risk to everyone in the region.
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PhysicalHealth

Focus: Impact of extreme heat and prolonged smoke eventgarticularly on
vulnerable populations including youth andfarmworkers.

Key Climate Risks
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Adaptive CapacityStrengths
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Adaptive Capacity Limitations and Opportunities for Action
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Example Action

Confluence Health hospital researchers6é ¢ 2 JW¢ U¢ G ! AT WGecaqqldl Ut WRUWHGR i1 1 131
smoke events. Theyare advocatingfor Medicaid coverage for inhome visits for patients with asthma and
any durable medical equipment interventions, such as aicleaners (also called airpurifiers).
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Key Climate Risks
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Adaptive CapacityLimitations/Opportunities for Action
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Example Action

The ChelanDouglas Action Council(with support from partners)manages Energy Assistance and
Weatherization programs that assist lowincome and other eligible residents (e.g. those with disabilities)
deal with the economic hardships of heating and cooling their homes in a changing climate.
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Mental Health and Community WeiBeing

Focus: Explores the mental health impacts of climate change, including
anxiety and depression. It alsorivestigates the effects on community assets
and services, including parks, ecosystems, green spaces, and foaaccess,

and the intersection with overall community wellbeing and social cohesion.

Key Climate Risks
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Adaptive CapacityStrengths
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Adaptive CapacitylLimitations and Opportunities for Action
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Example Action

Trees bring important mental health and community benefitsin addition to their environmental benefits.
Wenatchee Valley Collegéds a local leader in tree planting and maintenancewith over 460 trees currently
on campus. The College is aiming to attain Tree Campus B®esignation. In the last 7 years, theCollege
has ledtree planting, tree dedications, tours, poetry readings, carbon measurement workshops, and more
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Introduction
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Overall Context

Located in North Central Washington, Chelan and Douglas Counties are sparsely populated rural
counties, home to towns including Leavenworth and WenatcheéFigure 1) Chelan County has a

population of just under 80,000, while Douglas County has around 43,000 residents (U.S. Census Bureau,
2022). The region's diverse geograpkyincluding mountains, high desert, lakes, and public landg makes

it an outdoor recreation haven. Popular tourist destinations, such as Lake Chelan, Leavenworth, and
Mission Ridge and Badger Mountain Ski areas, draw visitors from near and (fsleseck, 2022)

Figure 1. Chelan and Douglas Counties in North Central Washington (Chelan Douglas Trends, n.d.).

BRIDGEPORT

WATERVILLE

LEAVENWORTH
CASHMERE EAST WENATCHEE
WENATCHEE

Chelan and Douglas Counties are already experiencing climate impacts, like more frequent wildfires
(Figure2) and smoke events. In 2024, a wildfire near Lake Chelan burned more than 37,000 acres,
prompting evacuations in the town ofStehiken (Wakayama, 2024). Even when no fires are actively burning
in these counties, wildfire smoke from Oregon, California, Canada, and other areas can settle, resulting in
poor air quality (Chelan County Natural Resources Departmen2024). The region has also been
experiencing extreme heat events. In June 2021, the Pacific Northwéshistoric heat dome set alktime
high-temperature records across the region and contributed to over 130 deaths (Chelan County Natural
Resources Department,2024). During ths event, Wenatchee recorded a high of 113°F, while Chelan
reached 111°F.

Chelan-Douglas Health-Focused Climate Vulnerability Assessment 11
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Introduction

Figure 2: News coverage of Pioneer Fire in 2024 (Lake Chelan Mirror, 2024) and of the wildfires in 2015 that
destroyed a Chelan Fruit facility (Dininny & Mullinax, 2015).

. A . d . . After the Washington fires
Ploneel Flre eXpdn S tO Ovel Packers work with insurers to recover from two wildfires that struck central

209000 acres Washington.

Shannon Dininny, T) Mullinax // November 17, 2015

One of Chelan Fruit’s facllities along Howser Road In Chelan, Washington, on September 23, 2015,
Large smoke plume rises from the Pioneer Fire burning in the Okanogan-Wenatchee National Forest near Lake Chelan, as the after it was lost In an August wildfire. While the co-op lost around $60 million In bullding and
wildfire grows to over 20,000 acres amid high temperatures and dry conditions. The intensity of the smoke indicates significant fire equipment, it was able to rent additional storage to handle all of Its frult from the 300 growers it

activity as crews work to protect nearby communities and contain the blaze.

NION R T H L DR AT ioN P e serves. Chelan Fruit Is already looking at new technologles—with particular focus on robotics—as

Post J It rebullds.
ssted Tuesday, July 1

The first inhabitants of the area were Nativpeople who were nomadic, following the seasons and food
sources (Colville Confererated Tribes, n.d.)Main cultural practices included fishing, huntinggame, and
gatheringroots and berries Theselndigenous peoples also extensively used controlled fire for land
management towards ecological and cultural aims and benefit. However, war, diseaseconomic
hardship, and the Yakima Treaty of 1855 dispossessed regional Tribes of milloofacres of land." Today
there are over 9000 descendants of the original inhabitants many of whomcontinue to make their homes
in the Wenatchee Valley Tribal members, their families and non-Tribal memberslive on the Confederated
Tribes of the Colville Reservationjust north of Douglas County. Thdtribe iscomprised of Twelve Bands
(Chelan, Chief Joseph Band of Nez Perce, Colville, Entiat, Lakes, Methow, Mogeslumbia, Nespelem,
Okanogan, Palus, San Poil, Wenatchi)n Washington state and globally, fibal, Native and Indigenous
community members are often impacted first and worst by climate impacts. At the same time, Tribes and
Native people are often key leaders and collaborators for climate actionThe Colville Tribe has a webpage
detailing its climate action efforts https://www.cct -fnw.com/events-news/).

The development ofdams, irrigation systems and railroadswere pivotal to the proliferation of agriculture in
the 1900s (Meseck, 2022). Agriculture remains a cornerstone of the local economy for the region, with key
crops including tree fruits such as apples, cherries, pears, and peaches. In recent years, some tradital
orchards have transitioned to vineyards, contributing to a growing wine industry. Additionally, seasonal
employment in retail, leisure, and hospitality sectors are significant sources obps (Meseck, 2022). In
recent years, Microsoft data centers have been established in tharea, with potential significant climate

and other impacts Safford, 2024).

Over the past decade, Chelan and Douglas Counties have experienced gradual yet consistent population
growth (Meseck, 2022). Notably, both counties are home to a higher percentage of older adults and
residents who identify as Hispanic or Latino compared tthe state average (Meseck, 2022).

1 For a more detailed historysee https://storymaps.arcgis.com/stories/bb31cd48d0284fa59d6f454cafabe962
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Introduction

Portions of Wenatchee and East Wenatchee, situated along the boundary between Chelan and Douglas
Counties, are affected by air pollution, experiencing elevatedhean and 98" percentile PM:s

concentrations in 2014-2017 compared to the rest of Washington State (Washington State Department of
Ecology Air Quality Program, 2024). Residents in this area also have higher rates of poverty, asthma, and
lack of health insurance, making the community more vulnerable to the adverdeealth effects of air
pollution. Additionally, it has a substantial population of children under 18 andarmworkers, who are more
sensitive to the impacts of climate change (Washington State Department of Ecology Air Quality Program,
2024).In 2022, the Department of Ecology designated Wenatchee and Edstenatchee one of 10
Washington communities overburdened by air pollution.

Purpose

Thisclimate vulnerability assessment(CVA)augments other climate planningin the regionby focusing
deeplyonR 0 G¢ Hat LWahealtis tbisEéred broadly. This CVA takes aroad, regional look across
the two Counties. It is intended as a higHevel synthesis for a wide range of audienceand users,rather
than a technical analysis of individual issues.

We look at health holistically,organized by these foufocus areas:
91 Public Health & Safety
91 Physical Health
91 Economic Health
1 Mental Health &Community Well-Being

Within each focus area, wedentify key climate risks or hazardgsuch as wildfires and heatand their
potential impacts to specific health-related physical assets andthe health consequences for communities
and people. We particularly examine how vulnerable populations, or those impacted first and worst by
climate change, are impacted.

One intention of this CVA is to supportand direct action by community-based organizations (CBOs), local
governments, and healthrelated actors. Within each focus area, we reflect on thedaptive capacity in the
region. Wediscuss inspiring local examplesto both acknowledge existing good work antb inspire
additional actions. We also note some gaps and opportunities for improvingdaptive capacity. We hope
there will be ways for organizations and leaders to share their actions with one another, celebrate
successes, and keep building momentum to address the health impacts of climate change!

This is not a fill action plan, as we did not go through a prioritization processf impacts or recommended
actions. Thus, dl the issues discussed heremerit more detailedinvestigation.

This CVA complimentsother climate planning efforts in the region,that tend to focus more on
intersections with natural resources and the built environmentjncluding:

9 The Chelan County Climate Resiliencystrategy;

1 TheHazard Mitigation Plans (HMPs) and Community Wildfire Protection Plans (CWWP)foreach
County; and

1 The development of Climate Elements byhe two Counties and byEast Wenatchee, Leavenworth
and other fully planning towns and cities for their Comprehensive Plans, as required under the
Growth Management Act by HB 1181.
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Introduction

Climate Change and Health

There is growing attention to the health impacts of climate change and to how healtelated actors can
help increase adaptive capacity. Here we highlight a few efforfsom various governments, professional
associations, and universities to contextualize our focus in this CVA and offer readers other resources

1 The U.S. Global Change Research Program reportje Impacts of Climate Change on Human
Health: AScientific Assessment, identifies different types of health threats from climate
change, including: foodborne lliness and nutrition, air quality, extreme weather events, mental
health and wellbeing, vulnerable populations, temperaturerelated illnesses and deaths, vector
borne diseases, and watesrelated illnesses (Crimmins et al, 2016)

i The American Public Health Association producelimate Change, Health, and Equity: A Guide for
Local Health Departments to help local public health departments integrate climate change
and health equity into practice (Figure3).

9 University of Washington, Climate Impacts Group researchers studhe community dimensions
of health outcomes , such as the association between climate change with increased absences
from schools and work, emergency room visits, hospitalizations, and deaths.

I WashingtonState Department of Health is working tesupport a 6 1J LUt pyidliaihidadth ahid medical
emergency preparedness system and capabilitis, in the context of climate resilience

Figure 3. Climate change and health impacts (American Public Health Association, n.d.).

Pioneer Fire expands to over
20,000 acres

Large smoke plume rises from the Pioneer Fire burning in the Okanogan-Wenatchee National Forest near Lake Chelan, as the
wildfire grows to over 20,000 acres amid high temperatures and dry conditions. The intensity of the smoke indicates significant fire
activity as crews work to protect nearby communities and contain the blaze.

PIONEER FIRE INFORMATION/FACEDOOK

Posted Tuesda July 16. 2024 10:39 am
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Introduction

Climate Vulnerability Framework

Climate vulnerability (Figure4) is the summation of exposure to climaterisks, the sensitivity of people,
infrastructure, and environments to it, minus the community's adaptive capacity to handle its impacts.
Exposure and sensitivity increase vulnerability, while adaptive capacity helps to decrease vulnerability.

E+ GYHEINW! + WY Waqsé WWI+FqlUaqllqYWs 6 RAG W W !+ qld & WRY LW
¢l et WRUWqYs Ut wWeUT WHRQRIJE Wel JWaY!I WWI+FGYt U WaV Waq é

EVUt RBEBRREE qJt Wad JWI INI DOWaqVYWs 6 RASWaqé ¢caqllt '+ qldd WR
D+ caGaUAWYGT Wl WeT adaqt Wel PWI Wt WHEGEATVUWY nWI UNadé
Goé!t RAcOO! Wt WUt ROR2VWWqYWI+ql DaWWEWeqagsceUw YeUni
T ¢GqR2 UIAKAGHGHRGIARIRa! WY Wi RGRNDEqUWI ¢8e¢NUIAWRY G
D¥c0GuNAWE ¢ 2 RUNWE HHELDE + WaVYWe W2 W6RHGIIWE UT WE1I¢E G aqéb WEF
GelUenNUWEWecTqé WRAEGEe Aqt Wnl YGWI+aql WGUWEIAGHIU DYt 134U

Figure 4: Climate vulnerability framework for Chelan and Douglas Counties (Cascadia Consulting)

WHAT IS CLIMATE VULNERABILITY?

EXPOSURE + SENSITIVITY = ADAPTIVE CAPACITY - VULNERABILITY
How much will people, How likely is it that people,  The ability of people, places, How likely our people,
places, systems, animals, or  places, systems, animals, or  systems, animals, or plants to places, systems, animals,
plants be stressed by the plants will be affected by  cope with and respond tothe  or plants will be harmed
impacts of climate change? climate impacts? impacts of climate change. by climate change impacts.

We attempted to consider health holistically in this CVA. We organize our review fmur primary health
focus areas (Tablel). It wasdifficult to categorize impacts, since health is anissue that crosses topics. For
example, we discuss issues of public health and safety andimplications for Public Health practitioners in
the first focus area (PublicHealth & Safety) However,some of the issuesdiscussed in other focus areas,
like respiratory health @ddressedin the Physical Health focus area), are also relevant to Public Health
actors. Wemade the best decisions we could and encourage readers to think holistically.

Chelan-Douglas Health-Focused Climate Vulnerability Assessment 15
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Introduction

Table 1: Health focus areas in this CVA

Definition

Examines climaterelated health outcomes in ChelanDouglas counties,
focusing on relative health risksof wildfire and the accessibility and
resilience of critical health infrastructure, including hospitals and fire
stations. This area also covers emergency response capabilities and the
overall preparedness of the public health system to address climate
induced health emergencies.

Assesses the impact of climate change on physical health, particularly
respiratory andcardiovascular health. This focus area includes the
examination of how increased temperatures, air pollutiorfrom smoke, and
extreme weather events contribute to physical health issues and disease
prevalence within the community.

Evaluates the effects of climate change on the local economy, focusing or
key sectors such as business, agriculture, and major industries. This area
addresses how climate impacts economic stability, workforce

productivity, and the viability of economic actvities, including the cost of
climate -related disruptions.

Investigates the effects of climate change on community assets and
services, including parks, ecosystems, green spaces, and food access.
This focusarea also explores the mental health impacts of climate change
such as stress, anxiety, and other psychological effects, and how they
affect overall community well-being and social cohesion.

Chelan-Douglas Health-Focused Climate Vulnerability Assessment 16



Approach & Methodology
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Sources oflnformation

This CVAeverages research data, and storiesfrom local, federal, state, and peerreviewed sourcesand
newspaper accounts. We synthesizedthis information to tell a story across the four focus areas, utilizing
text as well asmaps and figures(some from external sources and some made by us, utilizing public data).

There is a lot of existing climate planning and health work in the regiofiable 2 indicates the main local
documents and resources utilized.

Table 2: Main local documents and resources reviewed

Document Year Source

Chelan County Community Wildfire Protection Plan 2025 Chelan County
Chelan County Hazard Mitigation Plamnd StoryMap 2024 Chelan County
Chelan County Climate Resiliency Strategy 2020 Chelan County
Chelan County Climate Resilience Round Table 2022  Chelan County
Chelan County PUD Climate Resilience Report 2018  Chelan County PUD
Chelan County PUDntegrated Resource Plan and Progress 2023  Chelan County PUD
Report
Chelan-Douglas Trends Ongoing Ea'_stern_Washlngton

University
City of Wenatchee Parks, Recreation and Open Space Plan 2024  City of Wenatchee
Douglas County Community WildfireProtection Plan 2013  Douglas County
Douglas County Hazard Mitigation Plan 2019  Douglas County
Douglas County Integrated Resource Plan 2024  Douglas County
OVOF Community Input Report 2021  Our Valley Our Future
OVOF Action Plan 2022  Our Valley OurFuture
Summary of Projected Changes in Physical Conditions Across the UW Climate Impacts

. . 2017

Colville Tribes Study Area Group

UW Climate Impacts
Colville Tribes Natural Resources Climate Change Vulnerability Group &Confederated

Assessment A ms e Gl

Reservation

While local reports and plans address climate change in Chelan and Douglas County, many of them do not
address health holistically and often exclude mental health impacts. To address this gap, we also reviewed
various health resources and datasets and utilied input from community leaders.These are identified
throughout the report. Table3 identifies some of the main federal, state, and academic resources used to
assess climate risks and health impacts.

Table 3: Main federal, state, and academic resources

Resource or Document Link

National Oceanicand Atmospheric
Administration (NOAA) National

‘vﬁl\’ sustainable . .
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Approach & Methodology

Resource or Document

Centers for Environmental
Information

U.S. Climate Resilient Toolkit Climate
Explorer

OUR21JI + Ra! WY™n Wi ¢t hitps://cig.uw.edu/resources/analysis -tools/climate -mapping-
Mapping for a Resilient Washington  for-a-resilient-washington/

Centers for Disease Contro] Social
Vulnerability Index

Centers for Disease Contro] PLACES
Local Data for Better Health

https://toolkit.climate.gov/tool/climate -explorer

https://www.atsdr.cdc.gov/place -health/php/svi/index.html

https://www.cdc.gov/places/index.html

https://doh.wa.gov/data -and-statistical -reports/washington-
tracking-network-wtn/washington-environmental-health-
disparities-map

Washington Environmental Health
Disparities Map

There are strengths and limitations to using existing federal and state data sources. For example, census
tracts are inconsistently identified as being disadvantaged or vulnerable across different datasets like the
9?29kt WEYHRCE O WEé 2 0 U lJdshingtéhERmphnightd) Heldlth Disphritiey Bap l{linck, et al.,
2024). This is due to the variation in specific indicators used, scale of analysis, and weighting of indicators.
Thus, we practice caution in using a single health dataset or tool to rely on dsions, and instead draw

from a range of datasets. We alstried to ground-truth our understanding by consulting with community
members, discussed below.

Community Input

An importance source of information for the CVA was a 24hour community workshop, held on October
24" 2024. 19 participants attended, from different government agencies, health districts, andonprofit
and community-based organizations across the two countiegFigure5). Participants shared their
perspectives on local impacts and ideas for data sources. The latter part of the workshop included a
presentation from Dr. Bindu Nayakrom Confluence Health,and a conversation about collective actions.
SeeAppendix B:Community Workshop Summaryfor a more detailed summary.

(le sustainable . .
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Approach & Methodology

Figure 5: Climate vulnerability assessment community workshop , October 2024 (Cascadia Consulting Group ).

We also consulted with community membersindividually to gain a better understanding of climate risks
and adaptive capacity, as relevantWhile we made an effort to be comprehensive, we likely missed some
data sources and community input

N, .
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Climate Impacts Summary

OGRUCqUWf A G¢ecHat WE2GGECI

Climate Change andvariability: GlobalPerspective

Climate impacts are influenced by climate change. Climate change is the gradual warming of our planet
caused by human activities, particularly the emission of greenhouse gas (GHG) emissions from burning
fossil fuels. Human activities havecaused at least 1°C (2°F) of global warming since prendustrial times
(1850-1900) (Figure6) ( National Oceanic and Atmospheric Adminsitration, 2024)While it mayseem

small, it representsa significant increase in accumulated heatlf current rates of warming continue, global
warming could reach 1.5°C as soon as 2030.

Figure 6: Global temperature rise showing human -induced warming, (Allen, et al., 2018)
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While natural feedback processessuch as changes in the sun's energy and volcanic eruptiorontribute
to variations in air temperatureyear to year and decade to decade, the rate of climate change caused by
human activities far exceeds any natural variability from these processed).S. Environmental Protection
Agency, 202). The increase in temperatures is also linked tother impacts such as more frequent and
intense heat waves, wildfires, storms, droughts, melting glaciers, sedevel rise, and ocean acidification.
In the past century, Washington state has already experienced a warming of two degrees Fahrenheit
(higher than the global agrage) retreating glaciers, earlier melt of snowpack, and changes in stream
temperature and streamflow, and more frequent and severe drought wildfire€Global Change Research
Program, 2023)

v,ail\, sustainable . .
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Climate Impacts Summary

Climate Projections

Models projecting future climate conditions and impacts, including how climate impacts will increase and
intensify over the next century, use a variety of climate scenarios. These scenarios are based on factors
such as future land use, population growth, ¢chnological innovation, and global GHG emission levels.

ThisCVAprimarily uses Representative Concentration Pathway (RCP) 8. BCP 8.5 represents abusiness-

aset ecilmllt #IUC!I RYWRUWs 6 RAGWIIGRY + RYUt WHYUqRUz WWeE qllqé |
P ARIJ0cT RYWe UT WG YTWHqt WeWNOGYACO WG G ¢ a-endusirdls ¢ 1 G RUND L
temperatures.?

Climate Impacts in Chelan and Douglas Counties

The primary climate impacts in Chelan and Douglas County are below. For a detailed review of climate
impacts in Appendix A.

Figure 7: Expected climate impacts

2050 PROJECTIONS AND BEYOND
§¢4

R Q]
At LA Q )
IR RN - v
iHor 0
4 TEMPERATURE 4 SUMMER RAINFALL A WINTER RAINFALL 72 RAIN & SNOW CHANGES - WILDFIRE AND SMOKE RISK
Higher maximum Affects farming, Risk of flooding in ~ Heavier winter flows, Directly affects air
summer food production certain places, plus reduced summer quality
temperatures and and natural a decrease in flow, and increased
more frequent resources snowfall stream temperatures
severe heat waves = . S
(directly impacts fish and water supply)

?This CVA primarily uses RCP 8.5, asidered the high scenario or business as usual. As a comparison the Chelan
Climate Resilience Strategy identified impacts associated with low, moderate, and high scenarios.

( %"(Q’ sustainable : .
% Valle ¢ NCW Chelan-Douglas Health-Focused Climate Vulnerability Assessment 21

e e



Vulnerable or Frontline Communities
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-Washington State Department of Commerce, 2024

Climate change worsens social inequities and puts the heaviest burden on the most socially vulnerable

NI Ye Gt IOWNG It JWNI Y e Girthdine B0 ¥ & 0RQRIDE WiHld RO BITIIWG 6 13! We 1 1L

first and worst by climate impacts. These communities can have greater or lesser vulnerability to health
risks depending ontheir built environmentand socioeconomic context (sometimes called social
determinants of health). Often, people have limited control ovettheir built environment surroundings and
socioeconomic status. For example, people with lower incomes do not have many choices about their
access to quality housing, transportation, and health servicesThesocial determinants of healthinteract
with the three elements ofclimate vulnerability T exposure, sensitivity, and adaptive capacityt as shown
in Figure8.

Figure 8: Intersection of social determinants of health and vulnerability (  Adapted from Gamble, 2016)
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Figure9 highlights some communities (in orange)Xhat are likely to benegatively impacted by climate
hazards(in white font). It also identifiesadaptive capacity measures (blue font) that reduce vulnerability.
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Vulnerable or Frontline Communities

Figure 9: Examples of communities that are vulnerable to climate impacts . White text indicates the risks faced
by those communities, while dark text indicates actions to reduce risks  (Fourth National Climate Assessment )

‘Some communities of color living
in fisk-prone areas face

Older adults are vulnerable
to extreme events that
cause power outages or
require evacuation,

&,_,.u“

Children have higher risk of heat Low income families are at risk of
stmke and illness than adults physical and mental illnesses
during flooding and in crowded
shelter conditions.

In Chelan and Douglas Counties, vulnerable groups include, and are not limited to, thoséown in Table
Table4. When considering the full range o€limate risks, these groups are among the most exposed, most
sensitive, andmay have the least individual and community resources to prepare for and respond to health
threats. Notably, people who are in more than one category facatersecting and oftencompounding
vulnerabilities. In all categories noted, except persons in poverty, the percentage of the population in
Chelan and Douglas Counties meets or exceeds the state average.

Table 4: Some of the climate vulnerable or frontline communities, by percentage of overall population, in
Chelan and Douglas Counties (U.S. Census Bureau, 2023)

Example Vulnerable Community Chelan County Douglas County  Washington
Senior residents (65 years and older) 21.6% 19% 17.1%
Youth (5 years and younger) 5.4% 5.8% 5.4%

Youth (17 years and younger) 22.3% 25% 21.8%
Persons in poverty 9.3% 8.6% 10.3%
Persons without health insurance (under 65 12.8% 13% 7.4%
years)

Adults with disabilities (under 65 years) 12.3% 13.7% 9.3%

8 For additional data, see CDC Places: Local Data for Better HealtRLACES Comparison Report | PLACES | CDC
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Vulnerable or Frontline Communities

American Indian/Native American 2.1% 2.5% 2.0%
Hispanic or Latino 29.2% 35.8% 14.6%
Farmworkers * 16% 9% 3%

Both counties have high levels o$ocial vulnerability compared to other counties in Washington state
(Figure 10), according to the Centers for Disease Control and Prevention Social Vulnerability Index (SVI).
The SVI uses 16 indicators across four areas of vulnerabilityocioeconomic status, household
characteristics, racial and ethnic minority status, and housing type angbersonal vehicle access Theseare
combined into a single measure of overall sociavulnerability (Figure11: Social Vulnerability Index

Figure 10: Overall social vulnerability ranking of counties in Washington state. Note Chelan and Douglas
Counties have high levels of vulnerability , similar to other counties in Central Washington and higher than in
most of Western and Eastern Washington (CDC/ATSDR SV)
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4 This data comes from Berk Consulting, 2024.
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Vulnerable or Frontline Communities

Figure 11: Social Vulnerability Index

Below 150% Poverty

Unemployed

Socioeconomic

Housing Cost Burden
Status

No High School Diploma

No Health Insurance

[
C
C
C
C
) [ Aged 65 & Older
C
[
[
C

Aged 17 & Younger
Civilian with a Disability

Household
Characteristics

Single-Parent Households

English Language Proficiency

| SN WY ) UR ) G ) WY ) N U ) W ) S ) S

Hispanic or Latino (of any race)
Black or African American, Not Hispanic or Latino
Racial & Ethnic Asian, Not Hispanic or Latino
American Indian or Alaska Native, Not Hispanic or Latino
Minority Status Native H iian or Pacific Islander, Not Hispanic or Latino
Two or More Races, Not Hispanic or Latino
Other Races, Not Hispanic or Latino

Multi-Unit Structures

Mobile Homes

Overall Vulnerability

Housing Type &

) Crowding
Transportation

No Vehicle
Group Quarters

'Y YemYem Y
| SR W ) W ) S W

& 4 4

Taking a closer lookChelan County shows higher rates of overall social vulnerabiliyn and around the
towns of Cashmere, Chelan and Wenatchee Figurel?2). Thecensus tracts around Chelanshow higher
levels of socioeconomic vulnerability(e.g. poverty, unemployment, housing cost burden, lack of high
school diploma, and lack of health insurance) In terms ofhousehold characteristics (e.g. ages 65 & older,
17 & younger, with a disability, singlgparent households, and English Language proficiencyyouthern
parts of the Countyas wellas an additional census tract east ofChelan also show high vulnerability.In
terms of racial and ethnic minority status, several specific census tracts one east of Chelan ancone west
of Wenatchee- show high levels ofvulnerability. Finally,census tracts with higher levels ofvulnerability
related to housing type/transportation status (multi-unit structures, mobile homes, crowding, lack of
access to a personal vehicle, and group quartersdre northwest of Wenatchee and east of ChelanSince
there is not one clear pattern inChelan County according to the CDC SVIt is important to look more
closely into specific vulnerabilities, which we do inthe next sections.

N
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Vulnerable or Frontline Communities

Figure 12: Profile of Chelan County showing Social Vulnerability according to the CDC SVI . The darker colors
indicate higher levels of vulnerability. (Centers for Disease Control and Prevention & Agency for Toxic

(]

js¢

Substances and Disease Registry, 2022)
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Vulnerable or Frontline Communities

Douglas County shows higher rates of overall social vulnerability in Ea#{enatchee, east of Highway 2
more generally, and in the northern portion of the County which is sparsely populatdziit includes the

town of Bridgeport(Figure13). These same areas of the County also show the highest rates of vulnerability
broken down by socioeconomic categorieqe.g. poverty, unemployment, housing cost burden, lack of high
school diploma, and lack of health insurance) household characteristics (e.g. ages 65 &older, 17 &
younger, with a disability, singleparent households, and English Language proficigcy), race and ethnic
minority status, and household characteristics (multi-unit structures, mobile homes, crowding, lack of
access to a personal vehicle, and group quarters)

Compared to the lack of a distinct pattern in Chelan County, Douglas County does show clearer patterns
of social vulnerability according to the CDC SVI, though it is still important to use other sources for a more

fine-grained analysis.

Figure 13: Profile of Douglas County showing Social Vulnerability according to the CDC SVI . The darker colors
indicate higher levels of vulnerability. (Centers for Disease Control and Prevention & Agency for Toxic
Substances and Disease Registry, 2022)
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Vulnerable or Frontline Communities
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In addition to social vulnerability, another important aspect of vulnerability is existing environmental
burdens. Existing burdenscan intersect climate hazards and put people at even greater riskOne example

is how areas with existing high air pollution from vehicle traffic face compounding pollution during wildfire
events. The Environmental Justice Index (EJI) measures the cumulative impacts of environmental injustice
in communities across the United States. The EJI ranks are based on percentile rankings of all tracts in the
contiguous United States based on36 indicators and 3 modules, which are then combined to createne
overall EJI rankMeanwhile, the Climate Burden Module contains indicatos relating to heat, wildfires, and
extreme events.They are overlaid to provide an indication dhe relative overall combined environmental

and climate burdenfor each census tract in the county.

In Chelan County,one tractto the south and west of Chelars considered highly burdenedusing the EJ#
Climate Burdenframework, due to environmental hazards combined with climate riskgFigure14). The
significant environmental burdens in that tract include a relatively high level oPM.s (among the top 25% of
census tracts with the highest PMslevels nationally)’, Risk Management Plarsites, and high-volume
roads. The top climate burdens are wildfire, wildfire smoke, and extreme heat day8verall, over onein
four Chelan residents live in a highly burdened census tract, compared tess than one in fivein
Washington state at large.

>The EJI uses data from the U.S. Environmental Protection Agency's AirToxScreen, which includes diesel particulate
g ¢ cr|a]IJI WHRYUOUHRWDUq! PforROMD+ WRUWE RI We, No
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Vulnerable or Frontline Communities

Figure 14: Chelan County Environment Justice Index Rank (left) and EJI + Climate Burden (ight). The
darker/more saturated colors indicate the census tracts considered most burdened.
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Increasing Burden

In Douglas County two tracts in the northern and easten part of the County; including the town of
Bridgeport) are identified as highly burdened using the EJ(Figure15). The environmental burdensnclude
airports, high particulate matter (PMs)°, andan overalllack of walkability. Meanwhile, the two tracts have
a higher prevalence of asthma and poor mental health than 2/3 of all tracts in the U.Bhe census tract to
the northeastis considered in the top 10% of burdened tracts in the countnAltogether about 16% of
Douglas County residents live in these environmentally burdened tracts, which is less than the state

average.

5The EJI uses data from the U.S. Environmental Protection Agency's AirToxScreen, which includes diesel particulate
Geaqaqll WERYURDUq! FforROA+ WRUWE RI Wel, No G
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Vulnerable or Frontline Communities

Figure 15: Douglas County Environmental Justice Index Rank (left) and EJI +Climate Burden (right). The
darker/more saturated colors indicate the census tracts considered most burdened.
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Increasing =

While the above federal indices provide a helpful higlevel view, we also note caution that the large
geographies of census tracts in rural counties can ovesimplify more nuanced stories. Some of the tracts
that appear most vulnerable have a very smallumber and percentage of the County residents living in
them. They also are a composite index of different traits, and do not provide a detailed lookmbre
specific groups (e.g., lowincome children with asthma exposed to poor air quality from wildfire smoke).
Another more localized data limit is that the CDC SVI data does not account feecond homeowners,
which are a significant part of the community in areas likaround Lake Chelan! This could mean that the
CDC SVImay suggest a higher relative vulnerability than is accurate in and around Lake Chelan.

For this reason, we take a closer look at specific vulnerability considerations in the next set of magsgure
16 indicates that census tracts Wenatchee and East Wenatcheeand the northern and eastern parts of
Douglas Countyare home toa high percentage of people living below the Federal Poverty Leyetlative to
the rest of the Counties and statgranked 9 out of 10 in the state)People living in poverty face financial
barriers ininstalling air filters and air conditioners They also may struggle teecover, for example, from
lost wagesor from expenses related to repairing homes from wildfire or flooding.

" Chelan County has 6,971 vacanthousing units/18.7% of units, while Douglas County has 1,903 vacant units/11%,
many of which may be second homes. Sebttps://data.usatoday.com/census/total -population/total -population-
change/chelan-county-washington/050-53007/ for maps showing where highest concentrations of vacant units are.
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Vulnerable or Frontline Communities

Figure 16: Population living in poverty <=185% of Federal Poverty Level (%)Washington Environmental Health
Disparities Map )

Figure17 below indicates that parts of Wenatcheeand Chelanand the northern and eastern parts of
Douglas County are home t@ high percentage of peoplewhose primary language isa languageother than
English This is an importantclimate vulnerability consideration, since people who do not speak English at
home may notreadily understand emergency alertsin Englishabout evacuations or about preventive
actions they are advised to take for their respiratory health during wildfire smoke events.
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Vulnerable or Frontline Communities

Figure 17: Primary language other than English (Washington Environmental Health Disparities Map )
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Figure18 shows a different pattern geographically. It showshat large parts of the southern parts of both
Counties face higher concentrations of PMs, ortiny air pollution particles, likely linked to proximity to
highways andcertain industrial activities as well as wildfire. PM.sis also influenced by topography and
wind, among other factors. The areas with high PMslevels are a concern becauseair quality in theseareas
worsens during wildfire smoke events, particularly impacing residents with respiratory and
cardiopulmonary conditions such asasthma. Note that areas in white, or with low PM: s during the time
period analyzed in this map (2014-2018) may not always have low PM: s. Air quality concerns are discussed
further in the Physical Healthsection.
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Vulnerable or Frontline Communities

Figure 18: PM.sconcentration in 2014-2018 (Washington Environmental Health Disparities Map )

Bridgeport

Low Do

fUWeT T RPR ¥ God® IV Wid) & ¢) dflajdor Nt ¢ueR CAllles GIAREYT + IVILRGOS HBILWG Y Yt We q Wa 6 |
GYGeidVYet WaqVYs Ut WY n WiJdg ades AIDIMRAOWM VEGYgRUD W DHqRY UL WY
220001 ¢ AT 1D WHFTOHYORIGRIH GYt 2| WY WIU2RI wallh WUqé¢ aWHa 1 T 1

While this CVA introduces some localevel social vulnerabilities, we also encourage local actors to do
more localized analysis of their own communities A few useful tools for further exploration include:
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Public Health & Safety
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Climate Risks

One of the primary risks tgublic health and safety in North Central Washington is wildfirgand smoke,
which is addressed in the Physical Health section). Wildfires especially a concern for communities with a
high number of housing units in the wildlaneurban interface (WUI) and limited evacuation options. Across
the west, wildfires have been increasing in extent and cost of control. Meanwhile, extreme events like
flooding and firealso threaten critical infrastructure, such as healthcare facilities andtransportation
systems. Another public health concern is extreme heatwhich is a particular concern for sensitive
communities like outdoors workers and those without air conditioning.

Wildfire

Federal, state and localanalyses(including the Hazard Mitigation and Community Wildfire Rttection
Plans for eachcounty) all indicate that fire is asignificant risk inthe two counties. The Douglas Couty HMP
(2019)notes that r\n inability to properly evacuate is a population K preatest vulnerability. They can

be caught off guard due to improper warning systems and become trapped in a growing wildland

fire. o

Much of the region is already experiencingildfires on an annual basis. Historically, Chelan and Douglas
Counties experienced 5355 high fire days? According to ourClimate Impacts Summary(Appendix A:
Climate Impacts Summary), by the time period 2042069, both counties are projected to seean increase
of 10 additional high fire danger days eacper year. There are multiple factorscontributing to this risk,
including increasing summer drought highertemperatures, and high fire risk days along with a greater
number of residents living near wildfire urban interfac€WUI) areasand an increasing population overall.

Below wewalk through key findings from different sourcesfrom federal to local. We note that while their
approach to assessing wildfire risk varies, ultimatehall the sources tell a similar story aboutrelatively high
fire riskin North Central Washington.

TheFederal Emergency Management Agency (FEMAK t W ¢ @ire RigkdndexIMap classifies Chelan
County overall asRelativelyHigh Risk and Douglas County as Relatively Moderate Rigkgure19). °

¢ Note that our Climate Impacts Summary relies on RCP 8@hesoH ¢ G 0 JT WweHeat RUIIE + Wt Wet 2 ¢ b wll

scenario; seeAppendix A: Climate Impacts Summaryand estimates a higher number of fire danger days than the

96N cUWIYaUq! Kkt W=M=MNWc ~A W Y 1Xhsldh Ceuhhyidlé WIKIF RO K g RU q Wil € dlé BIC ¥ 2

go tomfrom 30to 34-36 Very High fire danger day8oth show a similar upward trend.
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E#GIJHG]IJI L UMbeLI:Ll[ﬂILIJD(GYHIJ’raIJUG]cchQIJLIJ2C cWYnWHz2ROT RUNt AWGY G
qYWecwWUcqel ¢ctdWscAc! T WyHaHA21 1 JURJIO
EYRRcOWézallge dMRERAVGagRARIR! WYnWt YHRE G WNI Ye Gt Wa VY Wa6 L
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Public Health & Safety

Figure 19: Fire Risk Index according to FEMA. The map shows Chelan Countyas Relatively High Risk and
Douglas County as Relatively Moderate Risk (FEMA Fire Risk Index)
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Many population centersand towns in the region, including Cashmere, Chelan, Leavenworth, and
Wenatchee, have significant number of housinginits in their communities exposed to wildfire risk
according to areport for the United States Forest ServicePacific Northwest Regional Officg(Figure20). In
Chelan County, Leavenworth is particularly vulnerable to wildfire risks. It ranks first among the top 50
Washington communities in terms of cumulative housingunits exposed to wildfire, primarily due to the
area's dense population, long firefree interval, and limited evacuation options Community Workshop,
2024; Scott, GilbertsonDay, & and Stratton, 2018).The lack of fire evacuation routes, a major threat to
human life, also affects communities such as BridgeportCashmere, Manson, and Watervillely.S. Forest
Service, n.d). While addressing this issue is critical, adding evacuation routes is expensive.
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Figure 20: Burn probability across Washington and Oregon, showing the top communities per state (in red dots)
with greatest cumulative housing -unit exposure to wildfire (Scott et al., 2018)

Top 50 Communities by State
# of exposed housing units

e »0-5000

® 5000-10,000

@ 0000-25000

. 25000 - 50,000

‘ 50,000 - 110.000

Communities

# of exposed housing units
« *0-5000
A 5000- 10,000
A 10000 -25.000

A 25000-%0 000

2)'a
. S A 50000 - 110000
. e R Burn probabllity
o
pag. ! . B >0 - 0.0001
w A B c ocot - 0002
~ 0y [ 0.0003 - 0.0008
N ' ®CLARKSTON [ 0.0008 - 0.001
W 80 [Jooo1-0003
A - [Joo03-0.008
[Joooe-001
" [oot-003
B 003 - 0.0473

‘ TcAsuuen.E
.‘WENATCHEE

The Washington State Department dlatural Resourceshas conducted statewide mappingto highlight the

problem of highnumbers of structures near wildlandsprone to wildfire. There is a significant amount of

Wildland Urban Interface land in North Central WashingtonThe map inFigure21 depicts areas of North

Central Washington where structures and wildland meet or intermingle. The red areas indica®Ulin and

roundthel JNRYUKt WaVYs Ut WG Rt W9 6 1) cabdhléxsidatteteddspedidllyoptoigc U T Wi 1 (
roads. Theorange/yellowareas indicate Wildland Urban Intermix, which includes more of a mix of

developed and more rural areasin these counties, it isgenerally between the WUI and wildlands, and in

the undeveloped and lower density parts of existing towns. While these are not explicitly wildfire hazard

maps, they do show areas where iis prudent to build adaptive capacity towards wildfire.
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Figure 21: Map showing the Wildland Urban Interface in Chelan and Douglas Counties (Washington State
Department of Natural Resources, 2024)

Wildland Urban Interface
WUI Description

Long-term Non-Buildable Areas
WUI - Interface

WUI - Intermix

Non-Vegetated Inhabited
Non-Vegetated Uninhabited

Vegetated Uninhabited

Water

For amore local look atfire risk in the Counties,their recent Hazard Mitigation Plans and Community
Wildfire Protection Plans discuss fire risk in depth.Overall, the HMPs and CWPs make the point that
wildfire risk is significant in both counties.While the HMPand CWPP for each Countyaddress similar
topics, they are organized a bit differentlfrom one anotherand emphasize different points They
sometimes use different data sourcesso are not directly comparable or easily summarized together.

Chelan County: Countywide wildfire risk is characterized as Very High in the 2024 HNARd in the 2025
CWHPP. Highlights of the two plans include:
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The2025CWPPIncludes the below map(Figure22), depicting burn probability from the 2023 Pacific
Northwest Quantitative Wildfire Risk AssessmentThe areas with the highest burn probabilities include the
mountains from northeast of Lake Wenatchee down east of Chumstick and to the Wenatchee River by
Cashmere, along the Icicle River and up into the Alpine Lakes Wilderness, and the area south of
Leavenworthand Cashmere heading toward Blewett Pass. Other populated areas with higher burn
probability include the Wenatchee National Forest land north of eastern Lake Chelan around Chelan and
Manson, and the WenatcheeNational Forest and Washington DNR land north and west of Entiat

(V’ay\’ sustainable
valle 4 NCW

~

¢

Chelan-Douglas Health-Focused Climate Vulnerability Assessment 38



Public Health & Safety

Figure 22: Relative burn probability in Chelan County (Chelan County CWPP, 2025
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Table 5: Number and percent of population in Chelan County vulnerable to wildfire (according to exposure to
radian heat and embers). Note the numbers in the right column reflect the percentage Yn a6 D WHY 2 Uq! &t U
residents .'° (Chelan County HMP, 2024)

_ Total Vulnerable Residents | Percentage of County Population

Cashmere 2,983 3.7%
Chelan 3,342 4.1%
Entiat 817 1%
Leavenworth 2,590 3.2%
Wenatchee 6,894 8.5%
Unincorporated 29,258 35.9%
Total County-wide 54,202 66.5%

Douglas County: The most recent HMP wagsompleted in 2019and a 2025 update is expected for both the
HMP andCWPP. The 2019 HMRanalysis of wildfire risk is based on Wldata obtained from FEMA and
USDA (a different source than th©NRmap discussed earlier, though the maps show the saméroad
concerns despite some differences in detailg.

ERUABUW=ZMMI AWqd JWGa ¢ UURUNIWE ! J¢ L PHONIDHIER RIJWEIIT WT E
NSMIAGMT RT JUqt WY n W7 FIELD e Y @egfB R 19 1lWq Y B BT MTMRUC 10 HIWIER
RT WUqR N R TAHCANUWANM Ot RT 131 ) IRIDE Rumidiic o 20600 U131 ¢ HT 1
§nWqé VWGHc UURUNDWE! Wekt WPMWHAI RaqRHECE T Wn ¢ HRAIZRMER 133 UA LWE
AY UL RT U1 DIitUAIRIBAILILRY t1) W R& B & € WR U@ 0 1§ 'R diniiag 1oLl o
E§nNWagdNWgYaqc dWNZIAPYPWSEYet RUNWe URqt WR U IN(WAIT IOMELE U (DRI
HYUt RT JI U1 W6 R MErils IREd th@RID 119 HaLL)

OURUHYI GYIl ¢qUT W?2Yendct WOYaUq! AW71 RT DNUGYI qAWECcH qlL
t RDURNRAcUqUWGY Ge 0 ¢ q RVRIEAII Wop SajlbllmmRtlH Lo lécl FRA KL O f

10 This table comes directly from the HMP. We note the numbers in both columns do not quite add up, so there may
be some missing data. That said, the larger overall trend is likely accurate. See the HMP for more context.
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Figure 23: Map showing WUI lands in Douglas County (Douglas County HMP, 2019)
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Table 6: Number of residents and housing units vulnerable to wildfire (e.g. located within the Wildland Urban
Interface) in Douglas County (Douglas County HMP, 2019)

Municipality Population | Housing Units

Unincorporated Douglas County 20,509 8,525

Bridgeport 2,409 745

Coulee Dam 187 94

East Wenatchee 2,791 1,071

Mansfield 0 0
‘Eé;!’\@ vﬁﬁaé;lable Chelan-Douglas Health-Focused Climate Vulnerability Assessment 41
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Municipality Population | Housing Units

Rock Island 844 295
Waterville 0 0
Total County-wide 26,740 10,730

Fire is arisk to everyone, but vulnerable groups such as paae with disabilities, seniors, people in poverty,
and people without personal vehicle acces may faceadditional difficulty evacuating their homes or
recovering if their housing oeconomic livelihood is impacted by fire.

Flooding

Flooding is a public health concern because people camrown or become trapped on rooftops or points of
high elevationswithout basic protections and servicesif waters rise quidkly (Douglas County HMP 2019).
Assisted care facilities, where seniors and people with mobility disabilities livecan take longer to
evacuate. In addition, water that is long lasting and slow to drain will encourage the growth of mold and
other bio-hazardous material, rendering a facilitylike a home, school or health clinichazardous or
unusable until remediation is finished.

TheChelan County HMR(2024)notes that flooding is one of the most common natural hazardsespecially

in populated low-lying areasnear steep drainage areas| E~ &t W ¢ qRYUc¢ 0 WARCHeldn UT 1J# LL
Countyk flood risk as Relatively Low overa[FEMA National Risk Index)Wildfires can lead to increased

flood and associated landslide risk in the future. Several areas in the Countylike near the Anbine Creek

Basin (where the Chelan Complex Fire burned in 2015) experienced flooding and road damage in 2021

(Chelan County HMP 2024) The western edge of Wenatchee has experienced floodingear No. 1 Canyon,

No. 2 Canyon, and Dry Gulchexacerbated bydevelopment, channelized streams, and wildfire.

Businesses adjacent to Crescent Street and Snohomish Street in South Wenatchee have experienced

multiple flooding issues during rain eventss1 9 Ra ! WY n Wi 13U ¢ q H & Hhkhid MMFaimn AER 6 1 L9 R
notes that over 66% of the population lives in 0.2 percent annual chance flood hazard area. This flood

event could displace over 18,000 people and generate over 20,000 tons of structure debrfs100-year

flood event would impact approximately 799 structures and over 2,100 peopldt also notes hat the City

has limited evacuation routes and some areas (e.g. th®&roadviewneighborhoodand neighborhoodsin No.

1 Canyon) have only onevacuation route.

TheDouglas CountyHMP(2019)notes that areas in the County prone to flooding aréow-lying areaswith

poor drainageand suburban sprawlhigh rates of impervious surface] E~ &kt W ¢ qRYUc¢ 0 WARY t LU
characterizes the Countyflood risk as Very Low overall.Historically, areas aroundDouglas Creekhave

experienced flash flooding. TheDouglas CountyHMP (2019)notes that the Bridgeport Water Treatment

Facility is located within an identified floodplain

Certain vulnerable groups, like seniors and childrepface additional risk from flooding, due to their need

for assistance in evacuating. As one example of this intersection of thegésks, the below map shows

areas inEast Wenatcheein green where there is a higher flood risk and higher rates of children and seniors
(Figure24).
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Figure 24: Map of East Wenatchee showing prevalence of children and seniors overlaid with flood risk , with
highest overlap indicated in dark green on the southwestern edge of the town (Cascadia Consulting Group ,
made for East Wenatchee CVA)
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Healthcare andCritical Infrastructure

Healthcare and other critical infrastructure facilities in Chelan and Douglas counties may experience

operational disruptions during wildfire or flooding events. There are only 5 medical facilitieg(including

hospitals and health/medical centers), in Chelan County and 1 hospital in Douglas Countyso people have
relatively few other options Meanwhile, Wenatchee is a regional hub for a large geographic region.

P N0CcqrR6IKkt WGWT RACTOWNEHRIRQRIJY WG Y2 RT W Il uaRet It Wn Y I
some in Okanogan, Grant, Ferry, and other nearby counties, so if something happens to the main

Confluence Health facility, many could be affected.

As Figure25 below shows, state-owned facilities like Confluence Health andLake Chelan Community
Hospital are identified by the State of Washington as located in wildfire prone areg§Vashington State
Emergency Management Division, 2023)
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Figure 25: State-owned facilities ( blue points) within and outside the most wildfire -prone areas, or hot spots of
the state (Washington State Emergency Management Division, 2023)
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The Chelan CountyHMP(2024), meanwhile, notes that 118 FEMAlifelines or critical facilities are indirectly

exposed to wildfire throughshort-rangeembers and radiant heat(Table7)."* Many of these are located
along the Columbia River.

Table 7: Critical facilites TH ¢ q IJN Y | Rifdlidds b¥ollbowihg,FEMA guidance Tin Chelan County exposed to
possible radiant heat or short -range embers and long-range embers. (Chelan County HMP, 2024).

1 The Federal EmergenciManagementAgencyt ¢ ! t Uiqjifelinheeilables the continuous operation of critical

government and business functions and is essential to human health and safety or economic securiggdmmunity
Lifelines | FEMA.gov
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Public Health & Safety

Mumber of lifelines
Humber of litelines in vulnerable to radiant
location heat or short-range

Humber of lifelines
exposed to long-range

Lifeline category

ambers embers
Countywide
Communications 53 17 2o
Energy (Power and Fuel) 9 0 7
Faad, Hydration, Sheltar 28 1 16
Hazardous Materials 8 i 5
Health and Medical 35 2 ]
Safety and Security a5 6 43
Transportation 225 =0 212
Water Systems 14 1 13
Total in Caunty 456 118 334
Cashmere
Communications 1 o 1]
Food, Hydration, Shelter 2 o 2
Hazardous Materials 1 o 1
Health and Medical 3 ] 1
Safety and Security 4 0 3
Transportation 4 0 4
Water Systems 1 o 1
Total in Cashmeans 18 o 12
Chelan
Communications 7 0 1
Food, Hydration, Shelter 2 o 1
Health and Medical g o] 1
Safety and Security 17 0 12
Transportation 4 o 4
Water Systems 1 o 1
Total in Chelan a9 o 20
Entiat
Safety and Security 3 0 3
Tatal in Entiat 3 o 3
Leavenworth
Communications 3 o 3
Food, Hydration, Shelter 1 ] 1
Health and Medical 3 1 3
Safety and Security & 1 &
Transportation 1 0 1
Total in Lesvermsarth 14 2 14
Wenatches
Communications 19 0 2
Energy (Power and Fuel) 1 0 0
Food, Hydration, Shelter 12 0 3
Hazardous Materials 4 0 1
Health and Medical 20 0 3
Safety and Security 31 0 1
Transportation 14 0 9
Water Systems 1 0 0
Totalin Wenatchee 102 0 19

The Douglas County HMP2019)considers all 50 critical facilities in the County at risk, and 16 at high risk
to wildfire, due to being in the WU(Table 8).*?

12 Note that the Chelan and Douglas County HMP take different approaches to identifying wildfire risk, so their
numbers are not directly comparable.
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Table 8: Douglas County critical facilities in the Wildland Urban Interface (Douglas County HMP)

Facility Type Owner Location
Aging & Adult Care of Central Washington Assisted Living Private East Wenatchee
Bridgeport City Hall Local Government Bridgeport Bridgeport
Bridgeport Fire Station Fire Prevention Bridgeport Bridgeport

Coulee Dam City Hall
Coulee Dam Sewage Lagoon

Local Government
Water Treatment

Coulee Dam
Coulee Dam

Coulee Dam
Coulee Dam

Douglas County Sewage Lagoons #1 Water Treatment County County
Electrical Substation #2 Utility County County
Electrical Substation #3 Utility County County
Electrical Substation #4 Utility County County
Fire District 2 - Rock Island Station 3 Fire Prevention Rock Island Fire District 2
Fire District 4 - Main Station Fire Prevention County Fire District 4
Prestige Senior Living Assisted Living Private East Wenatchee
Rock Island City Clerk Office Local Government Rock Island Rock Island
Rock Island Substation Utility Rock Island County
Rocky Reach Substation #1 Utility County County
Rocky Reach Substation #2 Utility County County

Even outside of climate events, @sidents of rural areas like Douglas County struggle with limited
healthcare options and a shortage of medical specialists Residents often needto travel long distances for
medical care, which can lead to delayed or missed appointments at any time of the year (Community
Workshop, 2024). Transportation delays caused by climate impacts like flooding, wildfires, or landslides
can make itmore difficult for patients to reach healthcare facilities during emergencies (Douglas County
HMP, 2019 Chelan CountyHMP, 2019). Individuals who depend on devices like oxygen tanks, dialysis
machines, or ventilators may face lifethreatening consequences if they are unable to reach medical
appointments or obtain necessary treatments during emergencies (National Council oniBability, 2023).
Similarly, people with disabilities, who may rely on mobility aids such as wheelchairs or scooters, can
experience addiional transportation challenges.

Emergency and-ire Response

Wildfires, floods, and landslides present escalating risks to emergency response systems and personnel in
both counties. First responders face an increased likelihood of injury or death due to hazardous conditions
like extreme heat, dense smoke, falling deris, and unstable terrain.Wildfires not only expose responders

to immediate physical dangers but also increase the risk of heatelated illnesses and respiratory issues
from prolonged exposure to smoke and particulate matter (Williamgt.al., 2020). Thecumulative

frequency and intensity of such events can lead tstaff burnout and shortages (Montgomery, 2024) As
YUuuwe #HY2 Uq WGe dindbdisof tiblsamgfRoY dinerBeindy tHsponders are facing
unprecedented challengesy from burnout to post-traumatic stress disorder to tighter budgetsy as they
battle hurricanes, windstorms, wildfires, floods and other natural disasters that are more frequet and
intense than those inthe pastb Wb~ YU qNYa Il ! AW=MZMNb 1O

The growing severity of disasters also exacerbates coordination challenges within emergency response
systems. Infrastructure dependencies, such as transportation networks and power systems, further
complicate response efforts when they fail during emergenies (Hertelendyet.al., 2024). Evacuations,
critical for saving lives during fastmoving disasters, are complex to execute. Blocked roads, insufficient
shelter capacity, and a lack of communication with vulnerable populationyg including those with mobility
challenges, individuals over 65 years, and nofEnglish speakery can slow or disrupt evacuation efforts,
placing more people at risk (National Council on Disability, 2023).
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Fire stations, as key hubs for emergency response, are increasingly vulnerable to service disruptions
during flood and wildfire events. Stations located in floogprone areas are at risk of inundation, which can
damage critical equipment, vehicles, and comnunication systems, rendering them inoperable during
disasters (Chelan CountyHMP, 2019; Douglas CountyHMP, 2019). Flooding also impacts access routes,
preventing emergency vehicles from reaching affected areas quickly. Similarly, fire stations in landsid
prone regions face structural damage or isolation as landslides block roadways, cutting off access to
essential resources. These vulnerabilities can severely delay emergency responses, particularly during
disasters when time is critical to saving lives ad property.

Adaptive Capacity

Chelan and DouglasCounties are implementing a variety of programs and initiatives tmitigate wildfire
and floodingrisk and to enhance the resiliency of critical facilities These measures reflect attempted
interagency collaboration, ongoing community engagement, and forwardboking planning efforts. That
said, we also identify gapsvhere adaptive capacity can be strengthened

Wildfire Risk Management

mAs Chelan County grows and residents continue to build in the wildland urban interface,
wildfire potential grows and the probability offire starts increases. Combined with a lack of
public understanding and the lack of preventive measures on the part of the public, the potential
for devastating losses continues to increases

-Chelan CountyHMP, 2024

TT1 Ut RUNDWsRGT nRI DW Rt t WYUWAY q6 WGz Ha RHLWE UT WGI R2¢ ql
The CountiesHMPsand CWWPSinclude a lot of recommendationsfor improved wildfire risk
management, though the implementation status ofthe recommendations is not clear.

On public land, controlled burning programs are used to reduce vegetation loads, decreasing the

likelihood of large-scale wildfires (Chelan CountyHMP, 2019). However, the wildfire risk remains high in
q6IWE!l Wekt WGe HIRHWN Y 13t gt (Qauicted ihl90220ythe & SFdiest Sergide A q ¥ U LT
10-yearstrategyto reduce wildfire risk, mainly through hazardous fuel reduction, fuel breaks, landscape

restoration, and forest maintenance on about 2.5 million acres of federal, state, Tribal, and other land in

Chelan, Okanogan, Kittitas, and Yakima countiefl_ ake Chelan Now, 2022; U.S. Forest Service Central

Washington Initiative, 2022). It is a promising endeavor, though some workshop participants suggested

that insufficient funding will limit its impact (Community Workshop, 2024).See proposed work by year at:
https://experience.arcgis.com/experience/1ec4891a99c8441fb6704b44de71bb74/

Strong land use and building codes are critical toeducing wildfire risk to buildings Both Counties have
WUI specific design and construction regulations that apply to new construction or major alterationg@and
are voluntary for existing buildings) The Counties also encourage property owner® adopt defensible
practices for fire-resistant structures andlandscape. While these are good starts, a stronger approach
would more deeply restrict development in WUI areas altogetherand/or implement stricter building
requirements. Such requirementsmay not be popular withdevelopers orproperty owners.

Educational programs, run by local governments, Conservation Districtsand Fire Districtscan empower
residents to understand and address fire risks on their propertiesThe Chumstick Wildfire Stewardship
Coalition is utilizing USDA grant fundindo help property owners implement defensible space around their
properties. The City of Leavenworth offers fire retrofitting assistance for lomcome households (City of
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Leavenworth, 2024) Fire Districts, like Chelan County Fire District #2, offer a free chipping service which
helps reduce flammable vegetation.Cascadia and Foster CreelConservation Districts offers technical
assistance to homeowners on fire safety as well.

Evenwith all these efforts, enroliment in thefederal Firewise program is limited in the region, as shown in
Figure26. The Chelan County CWPP (2025) counts 20 active Firewise Communitié€®oking ahead, WUI
practices may not be sufficientif a majorwildfire breaks out, ashas happenedrecently in California. To
increase their adaptive capacity, Chelan and Douglas County magnact stronger development
restrictions, support the defensibility of existing buildings, andevolve localstandards to meet evolving
best practices.

Figure 26: Map showing where Firewise USA® sites(site with 8-2,500 dwelling units that have completed
requirements ) are located. There are some, but not many, Firewise communities in Chelan County and none
in Douglas County (National Fire Protection Association)

OKANOGAN

Omak

CHELAN

N DOUGLAS

43

3 The national Firewise USZrecognition program provides a collaborative framework to help neighbors in a

geographic area get organized, find direction, and take action to increase the ignition resistance of their homes and
community and to reduce wildfire risks at the local level.Any community that meets a set of voluntary criteria on an
cUUectWA¢t Rt WeUOT W Wagée RUY We Uf UW] YYT WEq¢ Ul RIgeHMEIq ¢ qat wllb ¢
become a Firewise USA® site
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Flood Risk Management

In Chelan County, with a higher flood risk than Douglas Countyhé County has taken steps to mitigate
flooding concernsissues. The County recently usec& FEMAgrantto upgrade culverts and reduce the risk
of future post-fire flooding (Chelan CountyPublic Utility District, 2021). In 2022, Chelan County received a
$1 million grant from FEMA ttuild a debris basin in Number 1 Canyon to mitigate flood risk.

961G cUWIYaUq! kt W[ GYYIT W9 6 ¢ G atidnalFoddmmsltdice Pioyeartaid!State Y G G R¢
floodplain management regulations.This chapter exceeds the FEMA and state requirements in the
following ways:

Us W Wt RT WURWY WRUWqS6WWnaVYYT GaecRUWGet qWAXNWIGIE2 ¢ ql
UYUI 3t RT WUqRe¢tdWHz2RGT RUNY Wiet qUWARIWYUWWNYYqWeHY 2L
YWnRGGAWN!I ¢T RUNAWY ! WUFHec2¢qRYUWa6cqlle UT 20! WEnnl
naYYTsce! QWY Wi WHI et Wt WndYVYT W qY!l ¢NUAWRE WGWI G Raa
91 RqRH¢C I WNEHRIRQRIUt Wadet qWANNWIYHE qWT WYa qt RT WWaé UL
cquilet quWaé! WU WnUWqWe AY2 W6 DWAET DWndVYYT WJIG2¢ qF
T 6101 DWHet JWnaYYT WaGW2¢cqRYUWT ¢qéeWéct WOYqWARKIUWGH Y
TecqéeWnyYl W eaAT R2Rt RYUWG! YGYt ¢dt wWe O WY q 6 @ILEGH YIENY 1.
HlI Rqll R¢ b oUW

While these are good stepspne reality is that some buildings are already constructed in floogbrone
areas, andthere areongoing needs to wildfireburned areas to reduce postwildfire flood risk.

Healthcare andCritical Infrastructure

PUBLIC HEALTHMONITORING

Local health organizations are central to monitoring public health trends and responding to emerging
climate -related risks. Eastern Washington University maintains Chelan Douglas Trends, which tracks
information like air quality over timeand maintains publicly available data

The ChelanDouglas Health District (CDHD) collects health data and surveys residents and releases a
Community Health Needs Assessment regularly. These survey efforts could be expanded to, for example,
better gauge residentkliteracy with air quality dataand steps to take to reduce exposure to smokeCDHD
also actively assists small businesses with hazardous waste removal and pollution prevention, reducing
environmental health threats that can be exacerbated by climate impacts.

Moreover, Chelan and Dougla£ounties have developedsome public health measures to address risks
like heatwaves, wildfire smoke, and the spread of vecteborne diseases (Chelan CountyHdMP, 2019and
2014; Douglas County, 202X There is a need fourisdictional coordination, trained staff, and funding to
implement the recommended measures.

Another key actor in the region is Confluence Healthwhere researchershave been at the forefront of
analyzing hospital visits related to wildfire event@nd advocating for policy changes to enhance respiratory
health, discussed in other sections of this report.
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HEALTHCARE ACCESS

Access to healthcare is a significant barrier to adaptive capacityin Chelan and Douglas Counties, 12.8%
and 13% of residents under 65, respectively, lack health insurancg).S. Census Bureau, 2022Figure27
shows that the two counties have among the highest rates of uninsured adults WWashington. In Chelan
County, over 75% of the uninsured population are of two or more races or Hispanic or Latino origin,
reflecting racial and ethnic disparities in access to health insurance and healthcare services.

This lack of coverage limits access to preventive and emergency care, increasing risks during climate
related events like extreme heat and wildfire smoke exposure. Uninsured residents, including migrant
agricultural workers, face heightened vulnerabilitiedue to financial, language, and transportation
barriers, often delaying or avoiding necessary car&.he intersection of the lack of health insurance and
wildfire smoke impacts to children with asthma is discussed in thePhysical Healthsection.

Figure 27: Percent of adults without health insurance in Chelan and Douglas Counties in 2019 (Kreidler, 2021).
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INFRASTRUCTURE READINESS

Rural healthcare infrastructure across the U.Stend to struggle to meet demand surges during extreme
weather events (Dewi, Kasim, & Dykgraaf, 2024). Locally, hospitals and health facilities in the regéwa
likely not all well equipped to continue functioning at their highest capacity during extreme climate events.
For example,buildings might lack appropriate flood mitigation, cooling and air filtering systems in the face
of anticipated increased climate impacts. To our knowledge, there has not been an assessment of all
health facilities and hospitals for their individual climate readiness.

Fire stations and emergency service infrastructure are being adapted to withstand climateslated
hazards, such as flooding and landslides, to ensure uninterrupted operation during emergencieshe
County HMPs each note that both Counties are undertaking €orts to enhance the resilience ofemergency
response systems include creating defensible spacesnd improving evacuation planning

MJ sTRO
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Climate Risks

Chelan and Douglas County residentgace physical health impacts from climate hazards such as wildfire
smoke, extreme heat, and drought conditions. Individuals who fall into multiple risk categories, such as
those who are both lowincome and have asthma face compounded health risks. This sectiordiscusses
those issues andhighlights gaps in access to healthcare and protective resources that exacerbate these
challenges.

Wildfire Smoke

Residents in theregion face healthrisks from extended poor air quality eventcaused bywildfire smoke.
Smoke seasons are getting longer in Washington state. From 2026820, the region experienced 440
smoke days per year, an increase from 2002014 Figure28). This isamong the highest smoke exposure in
the country, though not as high as parts of central California, southeastern Washington, and tididwest.
Even if there are no fires burnintpcally, wildfire smoke from California, Canada, andeyond can settle

into the Valley (Chelan County HMPR 2024).

Figure 28: Wildfire smoke exposure across U.S. counties, showing Chelan and Douglas Counties (indicated by
the circle) with over 50 smoke days per year during 20162020 (Saldanha, 2021)

Average days per year by county
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Particulate matter (PMs) in wildfire smoke can triggeasthma attacks, worsen chronic respiratory
conditions like asthma and COPD, and increase emergency room visits (Doubledayal., 2023).PM,sis
especially concerning, since it is made ofiny bits of airborne ash that are 30 times smaller than the width
of a single strand of human hairlt can be inhaled deep into thelungs andeven enter the bloodstream.
PM:sis known to aggravate heart and lungonditions, such ascardiac arrhythmias, heart attacks,
bronchitis and asthma. Young children and older peopleare especially vulnerable to its harmful effects

PM:sis a particular risk for pregnant women and their fetusesSpiroli et al, 2022). Exposure toPM:sand
ozone increases risk of preterm birth, stillbirth and low birth weightThese effects are mare pronounced in
patients with asthma.

Pregnant women and their fetuses are more vulnerablhan the generalpopulation to the full range of
climate impacts, beyond wildfire smoke.According to the US. Environmental Protection Agency2025),
pregnantwomen and their fetuses are more vulnerablego the health impacts of climate change because:

1 There issome evidence ofnegative impacts of wildfire smokeon birth outcomes (e.g., reduced
birth weight), and thatstress from the wildfire event itself could affect the developing fetus

1 Climate-related hazards, including extreme heat, flooding, and wildfires, have been linked to
certain health problems, such as anemia, eclampsia, low birth weight, preterm birth, and even
miscarriage.

1 Pregnantwomen need reliable access to transportation and medical care, which can be
disrupted during and after extreme weather events

1 There are many biological and behavioral changes that occur during pregnancy and the postpartum
period that can makewomen more prone to insect -, food-, and water-related illnesses. Some of
these illnesses, which may increase due to climate change, can also threaten maternal and fetal
health.

1 Pregnant and postpartumwomen can be at increased risk of experiencingost-traumatic stress
disorder (PTSD) and depression after natural disasters and extreme weather events.

On average, the area experiences 13 days of unhealthy air quality per year, the highest among
overburdened communities in Washington (Washington State Department of Ecology, 2024). Durihg

2012 wildfires, Chelan and Wenatchee experienced some of the worst air quality in the state, with average
Air Quality Index (AQI) levels averaging 194.44 (ug/m3) (Washington State Department of He&@15).
Figure29 shows that Chelan County consistently has had highePM.slevels than Grant and Walla

Counties in the past two decades.
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Figure 29: Annual average of the 24-Hour PM, s concentration levels, demonstrating poor air quality in Chelan
County in 2012 and 2017 due to wildfires (Chelan Douglas Trends, n.d.)**
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More uban areas like Wenatcheeand East Wenatchee, already burdened by pollution from vehicle
emissions and other sources, face compounded risks during wildfire eventdMeanwhile, residents in these
towns havehigher than average rates of poverty, asthma, uninsured populations, and a large proportion of
children under 18 (Washington State Department of Ecology, 2024lhe combined effects of existing
pollution and wildfire smoke significantly worsen respiratory health outcomes for residentsAs shown in
Figure30, daily PM:slevels in Chelan, Leavenworth and Wenatcheewere amongthe highest in the statein
2022.

1 Douglas County is not included in tiis chart from Chelan-Douglas Trends:Chelan-Douglas Trends
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Physical Health

Figure 30: Daily average PM,sin late summer/fall 2022 in various locations across Washington, showing Chelan
and Wenatchee with among the highest levels (Nayak, 2024) °
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About 11.3% and 11.2% of adults report having asthma in Chelan and Douglas County, respectively
(Centers for Disease Control and Prevention, 2024The impacts of wildfire smoke on asthma were starkly
evident during the 2012 wildfireseasonin North Central Washington(Nayak, 2024) Outpatient visits for
asthma surged from 256 before the fires to 1,090 during the event, with nearly half of those vigd4$0)
involving individuals 18 years and underT@able9).

Table 9: Outpatient visits for respiratory disease , especially asthma (highlighted by red box), surged during the
2012 wildfires in North Central Washington , with visits going from 17 daily on average to 32 (Nayak, 2024)

Age group Visits Before I Visits During Before to During Comparisons | Visits After | Before to After Comparisons
Number A‘g:';yge Number A‘;‘:‘i‘f‘* Excess' | OE? | 95%cCP | Number A‘z’;f" Excess' | O/E? | 95%cCP
Chronic obstructive pulmonary disease and allied conditions excluding asthma (ICD-9-CM 490-492, 494-496)
All 252 17 912 27 10 1.60 1.05-2.32 501 26 10 1.57 | 1.03-2.30
0-18 10 1 63 2 1 278 0.33-10.59 44 2 2 3.47 0.53-11.53
19—64 81 5 314 9 4 1.71 0.79-3.21 193 10 5 1.88 0.91-345
65+ 161 1 535 16 5 1.47 0.83-2.39 264 14 3 1529 0.71-2.18
Asthma (ICD-9-CM 493)
All 256 | 7 | 1090 ’ 32 15 1.88 | 1.§9-2.65 ‘ 430 | 23 | 6 ‘ 1.33 [ 0.84-1.99
0-18 94 | 6 I 450 | 13 7 2.11 | 1.J3-3.59 | 161 | 8 | 2 | 1.35 l 0.60-2.62
19-64 127 | 8 | 501 | 15 6 1.74 | 0.97-2.88 ‘ 206 | 1 | 2 ‘ 1.28 | 0.63-2.29
65+ 35 I 2 I 139 | 4 2 1.75 I 0.49-4.45 | 63 | 3 | 1 | 1.42 [ 0.33-3.95
Pneumoconiosis and other lung diseases due to external agents (ICD-9-CM 500-508)
All | 16 | 1 I 49 | 1 | 0 | 1.35 | 0.11-5.84 | 14 | 1 | -0 | 0.69 l 0.02-4.50

15 Douglas County was not included in this chart provided by Dr. Nayak.
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Meanwhile, analysis of pediatric visitsin Wenatchee during 2022 and 2023demonstrates an important
sensitivity: Hispanic/Latino children hadmuch higher rates ofemergencyroom visits for asthma-related
reasonsduring wildfire events relative to other times when theilemergency roomvisits track more closely
to the broader population(Figure31). Hispanic/Latino households in the region are also more likely to be
low income or in poverty and thus face economic barriers to affording air filters and other preventive
measures. Medicaid does not cover air filters, leaving many without tools to protect themselves during
wildfire smoke eventsand can lead to gikes in asthmatic events. Households without air conditioning, or
without the means to pay for the extra cost of air conditioning, also may need to keep windows open at
night for cooling, which compounds exposure to harmful particulate matterMeanwhile, Spanishspeaking
residents may experience language access barriet® information about air quality.

Figure 31: Pediatric asthma patients with Emergency Room Vvisits for respiratory problems in 20 22-2023 (Nayak,
2024)

Pediatric Asthma Patients with ED Visits for Respiratory Problem
Number of ED Visits
(Age <=18 and on Epic Asthma Registry)

Emergency Department visits at
Central Washington Hospital for kids
with asthma from 4/2022 to 8/2023

Blue line- Children of Hispanic ethnicity

# ED Visits

The region's unhoused population is especially vulnerable during hazardous air quality events. In 2022,

Chelan and Douglas Counties reported 141 individuals experiencing homelessness, a 16.5% increase from
q6éWGI W2RYeat W el ki WH Y2024)qNaRyrotihese Mdidaaks dve dutddotsigny 2 U g ! A LW
vehicles, making them particularly susceptible to health risks from wildfire smoke.

ExtremeHeat

Temperatures in Chelan and Douglas Counties arékely to keep rising, leading to more frequent and

intense heatwaves. By 2100, Douglas County could see 54 monet days each year, and Chelan County

could see about 28 more days, where the temperature feels hotter than 90°F compared to past averages

from 1952-2004 (University of Washington Climate Impacts Group, 2024Events like theJune2021

extended extreme heat eventiifluenced by a persistent highpressure system andi ¢ @ G 13T We Wmw6 ¢ q W
may also become more common.The dangers of extreme heat were starkly illustrated during the 2021

heatwave, when Douglas County reported two heatelated deaths (Washington State Department of

Health, 2021).

Hightemperatures heighten the risk of dehydration and cardiovascular strain and exacerbate the
physiological impacts of poor air quality. Combined heat and smoke events amplify the risk of asthma
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attacks, respiratory distress, dehydration, cardiovascular strain, and heat exhaustion (Crimmins, et al.,
2016). These health impacts are particularly severe for vulnerable populations, including children, adults
aged 65yearsand over, pregnhant women, individuals with preexisting conditions such as asthma or heart
disease, and those in climateexposed occupations like agriculture and outdoor labor.

Some areasof the region, likelower elevation areaswith more heat-absorbing surfaces (concrete, asphalt
and buildings)and low tree canopy and vegetationtend to be significantly hotter than surrounding areas
during both the day and nighttime TakingEast Wenatcheeas an example, Figure32 shows thatareas m
the eastern and northern edgeof the city center have low tree canopyand high heatexposure, relative to
the rest of thetown. The data sources and other information about theensitivity indicators used are noted
in Table 10.

Figure 32: Tree canopy deficiency and heat exposure. The tree canopy indicator measures % tree canopy by
block group using data from the Tree Equity score National Explorer. A high sensitivity value was given to block
groups below 10% canopy coverage, a medium value represents between 10 -15% canopy coverage, and a low
sensitivity value is above 15% canopy coverage. (Cascadia Consulting Group , made for East Wenatchee CVA)
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Table 10: Information on Sensitivity Indicators for Figures 33 -34

ﬁ%?fgtlg'rty Data Source and Unit of Measurement Description of Low, Medium, High Val

High:below 10% canopy coverage
Mediumbetween 116% canopy coverage
Low above 15% canopy coverage

Percent tree canopy coverage (Tree Equity Score

Tree canopy National Explorer)

People Percentage of people living on incomes below 20 High: above 30%
experiencing the federal poverty line (A@S2021) (Tree Equity Medium: between3®%
poverty Score National Explorer) Low: below 15%

High: above 45%
Medium: between4%o
Low: below 30%

Children and older Percent seniors (65+) and childign (BCS 2017
adults 2021) (Tree Equity Score National Explorer)

The below maps Figure33) overlay areas with higher rates of children and seniors (left), and higher rates of
people in poverty (right), with extreme heatAll block groups in East Wenatchee demonstrate medium or
high sensitivity to heat impacts for the children and older adultsBlock groups around the city South of
Grant Road show a higher percentage of children and seniors compared to the rest of the city, as well as
the areas above Wenatchi Landing. When comparing the percentage of children and seniors to heat
exposure across he city, North of Wenatchi Landing, North of Grant Road Corridor, and Sand Canyon
demonstrate the highest vulnerability due to thei combined sensitivity and exposure ratings. These
populations will be disproportionately affected by the effects of extreme heat due to their exposure and
reduced ability to regulate body temperature and higher susceptibility to heatelated illnesses.

Meanwhile, parts ofEast Wenatchee demonstrate low, medium, and high sensitivity to heat impacts for
people experiencing poverty When comparing the percentage of people experiencing poverty to heat
exposure across the city, Sand Canyon and the southern area of tidty demonstrate the highest heat
vulnerability due to combined sensitivity and exposure ratings. These populations will be
disproportionately affected by the effects of extreme heat because they may live in older housing stock or
in neighborhoads with less access to cooling resources, making it more difficult to mitigate heat impacts.
OYqo6 Wl WRtt 2lAWOYquWwt 6Ys UWRUW@6 WWGe Gt AWe UT wayUqRYUWIT
there aremany old and decaying trees which can lose branches offall down during a wind event, reducing
tree canopy.
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Figure 33: Map on left overlays high heat exposure with high prevalence of seniors (65+)and children (0-17
years). Map on left overlays high heat exposure with high prevalence of people living on incomes below 200% of
the federal poverty line (Cascadia Consulting Group , made for East Wenatchee CVA).
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Low High
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Outdoors Workers

People who work outdoors(which includes agriculture, construction, field research, recreation, and more)
are exposed regularly to impacts like heat and smoke. Physical activity on hot days can damage the heatrt,
lungs, and kidneys, and in extreme cases, lead to death. Across the U.S., farmworkers are currently
exposed on average tawenty-one unsafe working days due to heat, and their mortality from heatelated
illness is 20 times higher than nonagricultural workers (Environmental Defense Fund, 2023). Theigosure
will worsenin the future.

Heat has always been a consideration for groweysfor the safety of their workforce and for the

tue¢cRq! WYNnWa6JWnl e2RaBi 6¢ qWRY WHG6¢UNRUNWRY Wa 3¢ qll

el W YGUWYnWad6 13t DWERNG WE 1IJ¢ q WT ¢! tedpRoiedls 2 UIJWY  WIJ¢
-The president of the Washington State Fruit Tree Associatipf024.

Longer and more intense wildfire seasons have also increased health risks for outdoor workers

Farmworkers in Central Washington report coughing and burning eyes during smoke evenBBuring a
community listening session in Wenatchee farmworkers shared concerns about the impactsof wildfire

FaYt DwYUOUWa6 BRI Wn ¢ & RO R kbeirg lai@ dheir cliaiiengésiiavigating unprédictaidlis 1 G G
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work and childcare(Dk E 2 1J 0 ! UrfidyExpvessadwotiiesabout their own exposureand the exposure of
their kids, especially those with asthma to smoke. They feltforced to go to work, due to not wanting to lose
their jobs or their wagesBelow are some quotes fromfarmworkers in the area:

i 6130 Wf k GintheérwareHouse) the doors are open, because the forklifts go in and owt. FO
And the firesareU1J¢ | A! B WA HCc 2t WWE !l Ye Ul Wagdé WWs YI t Wel ¢ Waéb
goes all the way inside, you canseg¢ t Waé Wt 2 UAHWcat WIUqIl B WRY LGYH
smoke and all that. Imagine, not even inside the packinfgcility are safe, now imagine out here
when we leave.

- Chelan County Farmworker Intervieweel

It is necessary because wanust work, because if we do not work, we do not have money to pay
the bills or the rent.
- Chelan County Farmworker Interviewee2

When it is more than 15 days of smoke, not only do the children get stressed, or your children
aret ql It +t U7 AWAHz2 qW! YeWed!l BeT ! WHINRUOWaqVY LW gl 13+ W Ye
- Chelan County Farmworker Interviewee3

Some of the barriers that locafarmworkers identified to dealing with extreme heat and smoke include
Ok E210! UAWqle 0 OW=M=ZMb a

x ¢ Ht WYnWeHAYH T RAGUWe UT WARGWG! WRUNYI ¢ qRYUWE UT Waql
X CcHt WYnWnRU¢URRCE O pEPIPIILGNE It # 10U¢ Wid YUGCYHArma RIIGIDULE R WHG D¢
OUGI DT RAqc¢ HIWWe UT WRUCET WhuecqlWs YI t+ RAWDWI It GY UL It §
OUI DORGHOGWUWY! WRGKEHIIt + RAGUWHRSRGT He 1 I

E2acHae ¢cqRYUOWUOYqRALDE WeUT Wt Yt WWRUNY!I GeqRYUWs 131 WO Y

Another risk for outdoors workers is increased pollen and other allergens that cause hay fever or asthma
(Washington State Department of Health)Pollen and asthma seasonsare projected to worsen under
climate change. The risks tofarmworkers and other outdoor workers from climate impacts is compounded
by other factors, including low pay, poor access to medical care and health insuranceand factors related
to national origin, language barriersand immigration status. Meanwhile,farmworkers often live in
substandard housing, andexperience additional stressors and risks related to their work including toxic
pesticides and use ofdangerousmachinery and sharp objects (Environmental Defense Fund, 2023).

'''''
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Figure 34: Farmworker wears a bandana (notably, bandanas alone are not sufficient at filtering smoke) to
protect against wildfire smoke in a Washington orchard (Jenkins, 2021)

Farmworkers in Chelan and Douglas Counties also facpotential exposure to lead and arseni¢both of
which are linked to negative health impactsClimate impacts like flooding and hightemperatures can
mobilize arsenic and lead releasgMcQuate, 2019) The map below shows where historical orchards were
located, using old aerial photographs FFigure35). From the 1890s to the 1950s, orchards commonly used
lead arsenate to control pests, meaning lead and arsenipotentially remain in the soil.

Figure 35: Former Orchard Lands in Chelan and Douglas Counties, which commonly used lead arsenate to
control pests (Washington State Department of Ecology, 2024).
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Adaptive Capacity

Air Quality

Thel 1J N Radaptivé capacity in terms of physical health reflects both challenges and ongoing efforts to
address these issues A significant concern is the lack of adequate air quality sensors in schools, public
places, and other vulnerable facilities.Anotherissue is the lack of adequate filtration systems to ensure
clean indoor air in public, institutional, and private spaces (including homes).

Currently, there is anair quality station in Wenatchee on 5th Street, whicliracks wildfire smoke and
displays real-time air quality notifications, ranging from "good" to "hazardous," enabling residents to make
informed decisions to protect their health (Chelan CountyHMP, 2019).However,there is a need for more
intuitive systems that provide reattime updates acrossmore locations throughout both counties. The
existing monitors do not sufficiently cover all areas, making it hard for residents to know the exact
conditions they are experiencing (Chelan CountidiMP, 2019). While the @elan Douglas Health Disticts
offers guidanceon its website about how to interpret the numbers and colors and what protective
measures to take not all community members know to lookat their website, have internet access or an
understanding of how to interpret the data.

Organizations in the region are using air quality data to make decisions about events and closures. For
example, the Wenatchee School Districusesreal-time air quality data to inform their decisions about
closing school andchanging activities. Activities including recess, sportsevents, and marching band are
not held outdoors whenair quality reaches unhealthy leve$ (151 or above) While decisions likethis help
minimize the physical health impacts, closures cancellations and changed activities can negtively
impact student well-being and mental health.Meanwhile, not all school districts, institutions, or
organizations have air quality monitoring plans or strategies.

Any efforts to improve air pollution should reduce overall exposure and improve population healtRor
example, the community organization Sustainable KCW is leading acampaignto reduce idling, which
contributes to local air pollution as well as greenhouse gas emissionéSustainable NCW, n.d.). They focus
on educating community members particularly at preschools, daycare centers, and schooldgure 36).
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Figure 36: Promotion of the Idle -Free Zones campaign, in Spanish (Sustainable Northcentral Washington)

Aire mas Limpio,

Pulmones mas Sanos, |/
Ahorre Dinero!

Addressing Heathrough Environmental andLand Use Planning

Efforts to mitigate extreme heat and improve livabilityin the regionare underway in the regionFor
example, the City of Wenatcheealready has some treelined areas fFigure37) andhas beenimplementing
shade and vegetation enhancementsn targeted areas The Cityrequires street trees for all new
developments in most zoning districts where the sidewalks are wide enough for therWenatchee City

9 Y1 mkdscaping standards also require street frontage landscaping, which often takes the place of
street trees, but provides a similar experience.

TheongoingNorth Wenatchee Avenue projecincludes landscape planting andstreet trees (City of
Wenatchee, 2025) Thestreets in front of Confluence Health (e.g. Miller Roadhave beenredone with
landscaping and young trees meeting City requirements to do sqFigure37). The young tres will hopefully
eventually grow large enough to provide more shade, and meanwhilihe additional vegetation is

beneficial for birds, animals and insects.However, many roads are currently determined as undersized for
street trees, which limits the planting of trees inmuch of the City.
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Figure 37: The tree-lined Pioneer Drive in Wenatchee helps provide shade during extended heat events (left).
Newly planted landscaping -¢ WU W5 WRG GG WG WNUgc qRYUWs Raé W YeUNWgl It WaWUqR
standards - along Miller Street in front of a Confluence Hospital parking garage also provides positive
environmental benefits . (Google Maps Street View)
AT TFT o

Beyond the City of WenatcheeChelan County's land use planning policies focus on preventing urban
sprawl, preserving natural habitats, and minimizing environmental degradation that could impact public
health. These initiatives help enable communities to be better equipped to adapt tchanging
environmental conditions while maintaining access to essential services (Chelan CountyfiMP, 2019).

While the above are good starts,there are opportunitiesto add greenery mandate droughtresistant
vegetation, and reduce sprawling patterns of development andhigh heattrapping built environments
(Community Workshop, 2024.

CoolingCenters

Cooling centerscan providerefugefor residents, particularly those without adequate home cooling during
extreme heat events They can also function as community hubs where residents can access resources
and information about heat safety. In Chelan and Douglas Counties, 10 designated cooling and resilience
centers exist, including the Town Toyota Center in Wenatchee anearious libraries.

However, there are limits to the efficacy and use of cooling centers. The limited hours of some cooling
facilities may be a barrier forsome. Many residents prefer to shelter in place with their pets and other
family members (Community Workshop, 2024)Some residentsface transportation and other access
barriers. Questions persist about the scalability and capacityof cooling centersto meet growing demand
under increasingly severe and prolonged heat conditions.

Supports forClimate-Impacted Workers

As of 2023, Washington Labor and Industries mandas temperature-related breaks, shade, cool drinking

water access, ¢ UT W6 ¢ qées ¢l WUt Wal ¢ RUR U NWIidfirelStbKeeRald réqifiled LWs Y I t
that N95 respirators be made available for workers when air quality crossesPM.slevel of 101, N & a5 air

guality worsens. While these laws may offer some reliefto outdoors workers, working in 90100-degree

heat and/or during wildfire smoke events maystill be a risk (Bohnert, 2023).
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Some fruit-growing operations in the region have already been adapting their practices to offset the impact
of heat on workers. Some growers start harvesting at dawn, while others have switched to nighttime
harvesting under artificial lights. Changing schdules can be hard for workersthough, especially those

with children.

Initiatives like the Columbia Valley Community Health (CVCH) mobile uniitelp address the needs of
vulnerable worker populations (Columbia Valley Community Health Center, 2024). This mobile unit visits
migrant camps and other locations whergarmworkers and their families gather, providing essential health
services and information directly to atrisk individuals.

Thelocal nonprofit CAFE, or the Community for the Advancement of Family Education, organized a drive
through event for agricultural workers to distribute face masks and informational flyers (Diaz, 2024). Such
targeted outreach efforts are crucial in ensuringhat climate-impacted workers receive necessary health
education and support to cope with the challenges posed bgmoke andextreme heat conditions.
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Climate Risks

The varied terrain ofhe regionsupports two major climate sensitive industries in the region: agriculture
and tourism (Meseck, 2022). These are shown ifable11 below. This section discusses the economic
implications of climate change impacts to those sectors, as well as to other climatempacted workers and
to low-income residents. This section also addresses data servers, an emerging important land use and
economic consideration in this regionthat also has potential impacts to climate vulnerability.

Table 11: Employment by Industry in Chelan and Douglas Counties. The most likely climate -impacted
industries are bolded (Meseck, 2022).

Chelan Chelan Douglas Douglas
County: County: Share County: County: Share
Imelbiny SBee) Number of | of employment | Number of | of employment
jobs (rank) jobs (rank)
Agriculture, forestry and fishing 8,708 21.3%(1%) 2,690 22.7% (1)
Retail trade 4,182 10.2% (4" 1,837 15.5% (2"
Local government 4,963 12.1% (3% 1,806 15.2%(3")
Acc_ommodatlon and food 3.623 8.9% (5" 843 7.1% (4)
services
Health services 6,478 15.8% (2nd) 839 7.1% (5™)
Total covered employment 40,871 100% 11,875 100%
Agriculture

Chelan County has 712 farms, which is a 15% decline since 2017 (U.S. Department of Agriculture, 2022).
Main crops aretree fruits (apples, pears, cherries and stone fruit)forage (e.g. hay)and wine grapes The
farms are generally small, with 29% being-® acres, 39% spanning 1819 acres, and 23% covering 5079
acres. The farming population is aging, with 634 farmers aged 65 and older. 113 of the 1,395 producers
identify as Hispanic or Latino.

Douglas County is home to 618 farms, which also represent a 15% decline since 2017 (U.S. Department of
Agriculture, 2022). The county's farmland is a mix of cropland and pastureland, with the largest crops by
acreage being wheat, apples, canola, forage, and cherries. A#ionally, cattle and calves are raised on

many farms. Some of the farms in Douglas County are larger in scale, including 26 that span over 1,000
acres. In terms of revenue, 42 farms generate less than $2,500 annually, while 34 produce ménan
$100,000. Like Chelan County, the farming population is aging, with 628 farmers aged 65 and older. About
100 of the 1,197 producers identify as Hispanic or Latino.

Besides direct farming, nonfarm employment in food processing, fruit packinghouses, and transportation
accounts for agricultural employment in both counties (Meseck, 2022).
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Drought, heat, and wildfire is already impacting agriculture in the region. Farmers have been facing water
restrictions. Thepresident of the Washington State Fruit Tree Association noteshat a low water supply
stresses fruit trees, leading to sunburned fruit and lower quality size and shape of fruit (Garcia, 2024).
Wheat growers in Eastern Washington experienced a drastic drop in yields during the drought and extreme
heat of 2021 (Hoang, 2024)The Washington Apple Commissiorestimated a 5-10% reduction in crop

volume for Washington applesin 2020 due to the heat dome in June that year (Apple Valley News, 2020).
Chelan Fruit lost $60 millionin buildings and equipment to wildfire in 2015Figure 38).

Figure 38: Chelan Fruit lost a major warehouse to wildfire in 2015 (Dininny & Mullinax, 2015)

Another climate impact is heavier winter rains Thesecan delay crop planting,deplete availability of oxygen
in waterlogged soil available to cropsand lead to flooding, which increases disease risk and causes
nitrogen loss (Chelan CountyHMP, 2019).

Agricultural challenges extend beyond cropdo livestock. In 2021, 1,000 or more cattlan Washington state
died during the prolonged June heatevent (Stormo, 2021) Dairy farmers are also impacted, sincdactating
cows produce less milk during extreme heat. Tére also islower production of feed crops like alfalfa
which leads to higher costs for dairy farmers

Wildfire smoke also negatively impacts agricultureBrannan, 2025) Livestock that are exposed to long

term wildfire smoke experience premature birth and decreased birth weight, decreases in weight gain milk
production, and respiratory impacts @ Kk ¢ ¢ lal¢, 201 Bdientific research haslinked wildfire smoke to
both pink eye and permanent blindness in livestok (Saldanha et al., 2021).

Additionally, impacts of climate change on the hydropower system will affect the food processing industry.

The freezing of fruits and vegetables is energgtensive and has depended on the relatively low cost of

energy historically, but energy costs may icrease in the future. Potential impacts of climate change on the
Fageqlit Wl ¢Ut GYI q¢ qRYUWRUNI ¢t ql efqgel JWe Ul WadJWAYE ql

‘vﬁl\’ sustainable . .
Q};’.ue _ NCW Chelan-Douglas Health-Focused Climate Vulnerability Assessment 66

3
4 3
e











































































































































































