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§ƻĲƖƻŔĲƽ 

Climate change can have negative impacts on human health, as shown in the figure below.  This Climate 
Vulnerability Assessment looks at the  health impacts anticipated in Chelan and Douglas Counties. 

 

љ9ũŔůċƣĲШŔůƓċĦƣƚШċƖĲШŰŸƣШdistributed equally. Who is at risk is a factor of both who is most 
ĲǂƓŸƚĲĬЯШċŰĬШƽőŸШőċƚШƣőĲШċĤŔũŔƣǃШƣŸШƖĲƚƓŸŰĬЯШċĬċƓƣЯШċŰĬШĬĲĦŔĬĲЮњ 

-Washington State Department of Commerce, 2024 

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 County have high levels of 
overall social vulnerability compared to other counties in Washington state, as shown in the table below.  
Another consideration is exposure to environmental burden. One existing burden in the region is air 
pollution , including high rates of PM2.5 (particulate matter) relative to the rest of the state.  

Example Vulnerable Community  Chelan 
County  

Douglas 
County  

Washington 
state  

Senior residents (65 years and older) 21.6% 19% 17.1% 

Youth under 18 years (and 5 years and younger) 22.4% 
(5.4%) 

23.9% 
(5.8%) 

21.8% 
(5.4%) 

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 from U.S. Census Bureau, Quick Facts, 2023.
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Public Health and Safety 
Focus: Risks to people and critical facilities from wildfire and flooding. This 
focus area also addresses the overall preparedness of the health system 
and emergency response system to climate impacts. 

Key Climate Risks 
 ÑőĲШƖĲŊŔŸŰШőċƚШƚŸůĲШŸŉШƣőĲШőŔŊőĲƚƣШƽŔũĬŉŔƖĲШƖŔƚťШċƖĲċƚШŔŰШƣőĲШƚƣċƣĲЯШƽŔƣőШőŔŊőШŰƨůĤĲƖƚШŸŉШƓƖŸƓĲƖƣŔĲƚШ
ċŰĬШƖĲƚŔĬĲŰƣƚШũŸĦċƣĲĬШŔŰШƣőĲШìŔũĬũċŰĬШÖƖĤċŰШfŰƣĲƖŉċĦĲШыìÖfьЮ 

 [ũŸŸĬŔŰŊШŔƚШċШũŸƽĲƖШƖŔƚťЯШƣőŸƨŊőШƣőĲƖĲШċƖĲШƚŸůĲШċƖĲċƚШŔŰШƣőĲШĦŸƨŰƣŔĲƚШƽŔƣőШŉũŸŸĬШƖŔƚťЮШxċŰĬШƣőċƣШőċƚШ
ĤĲĲŰШĤƨƖŰĲĬШĤǃШƽŔũĬŉŔƖĲƚШŔƚШċũƚŸШůŸƖĲШƓƖŸŰĲШƣŸШŉũŸŸĬŔŰŊШċŰĬШũċŰĬƚũŔĬĲƚЮ 

 9ƖŔƣŔĦċũШőĲċũƣőШŔŰŉƖċƚƣƖƨĦƣƨƖĲаШ~ċŰǃШĦƖŔƣŔĦċũШŉċĦŔũŔƣŔĲƚЯШŔŰĦũƨĬŔŰŊШőŸƚƓŔƣċũƚШċŰĬШőĲċũƣőШƚĲƖƻŔĦĲƚЯШ
ĦŸƨũĬШĤĲШŔůƓċĦƣĲĬШĤǃШƽŔũĬŉŔƖĲЯШŉũŸŸĬŔŰŊШċŰĬШŸƣőĲƖШĦũŔůċƣĲШŔůƓċĦƣƚЮ 

 EůĲƖŊĲŰĦǃШƖĲƚƓŸŰƚĲаШ[ŔƖƚƣШƖĲƚƓŸŰĬĲƖƚШŉċĦĲШőĲŔŊőƣĲŰĲĬШƖŔƚťƚШĬƨƖŔŰŊШĬŔƚċƚƣĲƖƚЮШШ9ŸŸƖĬŔŰċƣŔŸŰШ
ĦőċũũĲŰŊĲƚШůċǃШĬĲũċǃШĲůĲƖŊĲŰĦǃШƖĲƚƓŸŰƚĲƚЮШ[ũŸŸĬŔŰŊШċŰĬШũċŰĬƚũŔĬĲƚШĦŸůƓũŔĦċƣĲШĲƻċĦƨċƣŔŸŰƚШċŰĬШ
ŔŰĦƖĲċƚĲШƣőĲШƖŔƚťШŸŉШƽċƣĲƖĤŸƖŰĲШĬŔƚĲċƚĲƚЮ 

Adaptive Capacity Strengths 
 [ŔƖĲШƖŔƚťШůċŰċŊĲůĲŰƣаШxŸĦċũШċĦƣŸƖƚЯШŔŰĦũƨĬŔŰŊШŉŔƖĲШĬĲƓċƖƣůĲŰƣƚЯШċƖĲШƓƖŸċĦƣŔƻĲũǃШĲŰŊċŊŔŰŊШŔŰШ
ƻĲŊĲƣċƣŔŸŰШůċŰċŊĲůĲŰƣШċŰĬШĦŸŰƣƖŸũũĲĬШĤƨƖŰƚЯШĦƖĲċƣŔŰŊШĬĲŉĲŰƚŔĤũĲШƚƓċĦĲƚЯШċŰĬШŸƣőĲƖШĲŉŉŸƖƣƚШƣŸШ
ƖĲĬƨĦĲШƽŔũĬŉŔƖĲШƖŔƚťƚЮ 

 ÂƨĤũŔĦШőĲċũƣőШƓũċŰŰŔŰŊаШxŸĦċũШőĲċũƣőШĬŔƚƣƖŔĦƣƚШċŰĬШŸƖŊċŰŔǍċƣŔŸŰƚШũŔťĲШ9ŸŰŉũƨĲŰĦĲШcĲċũƣőШċƖĲШ
ĤĲŊŔŰŰŔŰŊШƣŸШĲŰŊċŊĲШŔŰШũŔůŔƣĲĬШƓƨĤũŔĦШőĲċũƣőШƓũċŰŰŔŰŊШƽŔƣőШċĬċƓƣŔƻĲШůĲċƚƨƖĲƚШŉŸƖШĦũŔůċƣĲШƖŔƚťƚЮ 

Adaptive Capacity Limitations and Opportunities for Action 
 ~ċŰǃШĬĲŉĲŰƚŔĤũĲШƓƖċĦƣŔĦĲƚШċŊċŔŰƚƣШƽŔũĬŉŔƖĲШƖĲůċŔŰШƻŸũƨŰƣċƖǃЮШ9ŸůůŸŰШũŸĦċũШĤƨŔũĬŔŰŊШƓƖċĦƣŔĦĲƚШ
ċŰĬШŔŰŉƖċƚƣƖƨĦƣƨƖĲШċƖĲШŰŸƣШƽĲũũШċĬċƓƣĲĬШƣŸШċШőŔŊőШƽŔũĬŉŔƖĲШƖŔƚťШƖĲċũŔƣǃЮ 

 ~ċŰǃШőĲċũƣőЯШĲůĲƖŊĲŰĦǃШċŰĬШŸƣőĲƖШĦƖŔƣŔĦċũШŉċĦŔũŔƣŔĲƚШċƖĲШŰŸƣШƖĲƚŔũŔĲŰƣШƣőĲůƚĲũƻĲƚШƣŸШƽŔũĬŉŔƖĲЯШ
őĲċƣШŸƖШƓƖŸũŸŰŊĲĬШƚůŸťĲШĲƻĲŰƣƚЮШEůƓũŸǃĲĲШĤƨƖŰŸƨƣШŔƚШċũƚŸШċШĦŸŰĦĲƖŰЮ 

Example Action  
The Chumstick Wildfire Stewardship Coalition has been integral to the fire risk management and 
adaptation process in the greater Leavenworth, Washington 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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Physical Health 
Focus: Impact of extreme heat and prolonged smoke events, particularly on 
vulnerable populations including youth and farmworkers. 

Key Climate Risks 
 ìŔũĬŉŔƖĲШƚůŸťĲШѼШƓŸŸƖШċŔƖШƕƨċũŔƣǃаШfŰĦƖĲċƚŔŰŊШƽŔũĬŉŔƖĲШƚĲċƚŸŰƚШċƖĲШƽŸƖƚĲŰŔŰŊШċŔƖШƕƨċũŔƣǃШŉŸƖШ
ĲƻĲƖǃŸŰĲШċŰĬШĲǂċĦĲƖĤċƣŔŰŊШƖĲƚƓŔƖċƣŸƖǃШċŰĬШĦċƖĬŔŸƻċƚĦƨũċƖШĦŸŰĬŔƣŔŸŰƚЮ 

 ƚƣőůċрƖĲũċƣĲĬШőŸƚƓŔƣċũŔǍċƣŔŸŰƚШŔŰĦƖĲċƚĲШĬƖċůċƣŔĦċũũǃШĬƨƖŔŰŊШƽŔũĬŉŔƖĲШĲƻĲŰƣƚЯШĲƚƓĲĦŔċũũǃШŉŸƖШǃŸƨƣőШ
ŉƖŸůШũŸƽрŔŰĦŸůĲШċŰĬШxċƣŔŰŸШőŸƨƚĲőŸũĬƚЮ 

 EǂƣƖĲůĲШőĲċƣаШÅŔƚŔŰŊШƣĲůƓĲƖċƣƨƖĲƚШĦŸůƓŸƨŰĬШőĲċũƣőШƖŔƚťƚЯШĲƚƓĲĦŔċũũǃШŉŸƖШƻƨũŰĲƖċĤũĲШƓŸƓƨũċƣŔŸŰƚШ
ŔŰĦũƨĬŔŰŊШŉċƖůƽŸƖťĲƖƚЮШ 

 cĲċƣШŔƚũċŰĬƚаШÉŸůĲШƓũċĦĲƚШŔŰШƣőĲШ9ŸƨŰƣǃШĲǂƓĲƖŔĲŰĦĲШőŔŊőĲƖШƣĲůƓĲƖċƣƨƖĲƚШċŰĬШůŸƖĲШĲǂƣƖĲůĲШőĲċƣШ
ƣőċŰШŸƣőĲƖЯШŔŰŉũƨĲŰĦĲĬШĤǃШƣőĲШĤƨŔũƣШĲŰƻŔƖŸŰůĲŰƣШċŰĬШƻċƖŔċĤũĲШƣƖĲĲШĦċŰŸƓǃЮ 

Adaptive Capacity Strengths 
 ŔƖШƕƨċũŔƣǃШůŸŰŔƣŸƖŔŰŊаШÑőĲƖĲШŔƚШƚŸůĲШċŔƖШƕƨċũŔƣǃШůŸŰŔƣŸƖŔŰŊШƣŸШƣƖċĦťШƽŔũĬŉŔƖĲШƚůŸťĲШċŰĬШƓƖŸƻŔĬĲШċŔƖШ
ƕƨċũŔƣǃШƨƓĬċƣĲƚШƣŸШƓƖŸƣĲĦƣШƓƨĤũŔĦШőĲċũƣőЮ 

 9ŸŸũŔŰŊШĦĲŰƣĲƖƚШċŰĬШƨƖĤċŰШŊƖĲĲŰŔŰŊаШÑĲŰШ ŸƖƣőШ9ĲŰƣƖċũШìċƚőŔŰŊƣŸŰШũŔĤƖċƖŔĲƚШƚĲƖƻĲШċƚШĦŸŸũŔŰŊШ
ĦĲŰƣĲƖƚШĬƨƖŔŰŊШőĲċƣШĲƻĲŰƣƚЮШÑőĲƖĲШőċƻĲШĤĲĲŰШĲŉŉŸƖƣƚШƣŸШċĬĬШƣƖĲĲƚШċŰĬШŊƖĲĲŰĲƖǃШŔŰШĤƨŔũƣрƨƓШċƖĲċƚЮ 

 ìŸƖťĲƖШƓƖŸƣĲĦƣŔŸŰƚаШìċƚőŔŰŊƣŸŰШÉƣċƣĲШőċƚШŰĲƽШƽŸƖťĲƖШƓƖŸƣĲĦƣŔŸŰƚШċƖŸƨŰĬШőĲċƣШċŰĬШƚůŸťĲЮШÉŸůĲШ
ĲůƓũŸǃĲƖƚШőċƻĲШĦőċŰŊĲĬШƓƖċĦƣŔĦĲƚШыĲЮŊЮШƣŸШŰŔŊőƣрƣŔůĲШƓŔĦťŔŰŊьШƣŸШƖĲĬƨĦĲШƣőĲШŔůƓċĦƣƚШƣŸШƽŸƖťĲƖƚЮШ
ÑőĲШ9ŸůůƨŰŔƣǃШŉŸƖШƣőĲШ ĬƻċŰĦĲůĲŰƣШŸŉШ[ċůŔũǃШEĬƨĦċƣŔŸŰШы9 [FьШőċƚШŸƖŊċŰŔǍĲĬШũŸĦċũШĲƻĲŰƣƚШƣŸШ
ĬŔƚƣƖŔĤƨƣĲШŉċĦĲШůċƚťƚШċŰĬШŔŰŉŸƖůċƣŔŸŰċũШŉũǃĲƖƚШƣŸШŉċƖůƽŸƖťĲƖƚЮ 

Adaptive Capacity Limitations and Opportunities for Action 
 ƚƣőůċШƓƖĲƻċũĲŰĦĲаШfŰШ9őĲũċŰШċŰĬШ?ŸƨŊũċƚШ9ŸƨŰƣǃЯШΝΝЮΟӖШċŰĬШΝΞӖШŸŉШċĬƨũƣƚШőċƻĲШċƚƣőůċЯШ
ƖĲƚƓĲĦƣŔƻĲũǃЮШÅĲƚƓŔƖċƣŸƖǃШőĲċũƣőШŔƚШċШůċŢŸƖШĦŸŰĦĲƖŰШĬƨƖŔŰŊШƽŔũĬŉŔƖĲЯШĬƖŸƨŊőƣЯШċŰĬШőĲċƣШƚĲċƚŸŰƚЮШ 

 ÖŰŔŰƚƨƖĲĬШƓŸƓƨũċƣŔŸŰаШ ĲċƖũǃШΝΞӖШŸŉШ9őĲũċŰШ9ŸƨŰƣǃШƖĲƚŔĬĲŰƣƚШċŰĬШΝΟӖШŸŉШ?ŸƨŊũċƚШ9ŸƨŰƣǃШ
ƖĲƚŔĬĲŰƣƚШũċĦťШőĲċũƣőШŔŰƚƨƖċŰĦĲЯШƽŔƣőШŸƻĲƖШΤΡӖШĤĲŔŰŊШŸŉШƣƽŸШŸƖШůŸƖĲШƖċĦĲƚШŸƖШcŔƚƓċŰŔĦоxċƣŔŰŸШŸƖŔŊŔŰЮ 

 fŰƚƨŉŉŔĦŔĲŰƣШƚċŉĲƣǃШƓƖċĦƣŔĦĲƚШċŰĬШċĬċƓƣċƣŔŸŰШůĲċƚƨƖĲƚШŉŸƖШŸƨƣĬŸŸƖƚШƽŸƖťĲƖƚШċƖĲШƖĲƓŸƖƣĲĬШĤǃШ
ŉċƖůƽŸƖťĲƖƚШƣőĲůƚĲũƻĲƚЮ 

Example Action 
Confluence Health hospital researchers őċƻĲШċŰċũǃǍĲĬШƓċƣƣĲƖŰƚШŔŰШĦőŔũĬƖĲŰќƚШEÅШƻŔƚŔƣƚШĬƨƖŔŰŊШĲǂƣĲŰĬĲĬШ
smoke events. They  are advocating for Medicaid coverage for in-home visits for patients with asthma and 
any durable medical equipment interventions, such as air cleaners (also called air purifiers). 
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Economic Health 
Focus: Impacts of climate change on the local economy, including to key 
sectors like agriculture and tourism. This focus area addresses the 
economic impacts of climate change to workers and low-income residents.  

Key Climate Risks 
 ŊƖŔĦƨũƣƨƖċũШƓƖŸĬƨĦƣŔŸŰаШfŰĦƖĲċƚŔŰŊШĬƖŸƨŊőƣЯШőĲċƣШċŰĬШƚůŸťĲШŰĲŊċƣŔƻĲũǃШċŉŉĲĦƣШĦƖŸƓƚШċŰĬШũŔƻĲƚƣŸĦťЮШ
ÅĲĦĲŰƣШŔůƓċĦƣƚШőċƻĲШŔŰĦũƨĬĲĬШũŸƽĲƖШŉƖƨŔƣШƓƖŸĬƨĦƣŔŸŰШċŰĬШĦċƣƣũĲШĬĲċƣőƚЮ 

 ÑŸƨƖŔƚůаШìŔũĬŉŔƖĲЯШĲǂƣĲŰĬĲĬШƚůŸťĲШĲƻĲŰƣƚЯШċŰĬШũĲƚƚШƖĲũŔċĤũĲШƽŔŰƣĲƖШƚŰŸƽШċƖĲШŔůƓċĦƣŔŰŊШƖĲĦƖĲċƣŔŸŰШ
ċŰĬШƣŸƨƖŔƚƣШĦĲŰƣĲƖƚШũŔťĲШxċťĲШ9őĲũċŰШċŰĬШxĲċƻĲŰƽŸƖƣőЮ 

 9ũŔůċƣĲШŔůƓċĦƣĲĬШƽŸƖťĲƖƚШũŔťĲШċŊƖŔĦƨũƣƨƖċũШƽŸƖťĲƖƚШċŰĬШƽŸƖťĲƖƚШŔŰШƣőĲШƣŸƨƖŔƚůШŔŰĬƨƚƣƖǃШŉċĦĲШ
ĲĦŸŰŸůŔĦШĦőċũũĲŰŊĲƚШƽőĲŰШƣőĲǃШũŸƚĲШƽŸƖťШĬċǃƚЮ 

 xŸƽрŔŰĦŸůĲШƖĲƚŔĬĲŰƣƚШŉċĦĲШƖŔƚŔŰŊШĦŸƚƣƚШŉƖŸůШŔŰĦƖĲċƚĲĬШĦŸŸũŔŰŊШĬĲůċŰĬШŔŰШƚƨůůĲƖЯШċŰĬШŉċĦĲШ
ĤċƖƖŔĲƖƚШƣŸШƖĲĦŸƻĲƖŔŰŊШŉƖŸůШĲĦŸŰŸůŔĦШŔůƓċĦƣƚЯШũŔťĲШƓƖŸƓĲƖƣǃШĬċůċŊĲШĬƨĲШƣŸШŉŔƖĲШċŰĬШŉũŸŸĬŔŰŊЮ 

Adaptive Capacity Strengths 
 ŊƖŔĦƨũƣƨƖĲаШxŸĦċũШƓƖŸĬƨĦĲƖƚЯШŔŰĦũƨĬŔŰŊШŉƖƨŔƣШŊƖŸƽĲƖƚЯШőċƻĲШĤĲĲŰШċĬŸƓƣŔŰŊШŰĲƽШƓƖċĦƣŔĦĲƚШƣŸШċĬċƓƣШƣŸШ
ċШĦőċŰŊŔŰŊШĦũŔůċƣĲЯШƨƣŔũŔǍŔŰŊШċŰĬШĦŸŰƣƖŔĤƨƣŔŰŊШƣŸШƖĲƚĲċƖĦőШŉƖŸůШìċƚőŔŰŊƣŸŰШÉƣċƣĲШÖŰŔƻĲƖƚŔƣǃЮ 

 ÑŸƨƖŔƚůаШxŸĦċũШƖĲĦƖĲċƣŔŸŰШŉċĦŔũŔƣŔĲƚШċƖĲШĲŰŊċŊĲĬШŔŰШƚƣƖċƣĲŊŔĲƚШũŔťĲШƚŰŸƽůċťŔŰŊШċŰĬШƚőŸƨũĬĲƖШƚĲċƚŸŰШ
ċĦƣŔƻŔƣŔĲƚЮ 

 xŸƽрŔŰĦŸůĲШƖĲƚŔĬĲŰƣƚШůċǃШƓċƖƣŔĦŔƓċƣĲШŔŰШƽĲċƣőĲƖŔǍċƣŔŸŰШċŰĬШĲŰĲƖŊǃШĲŉŉŔĦŔĲŰĦǃШƓƖŸŊƖċůƚЮ 

Adaptive Capacity Limitations/Opportunities for Action 
 ŊƖŔĦƨũƣƨƖĲаШ[ċƖůĲƖƚШůċǃШƚƣƖƨŊŊũĲШƣŸШċŉŉŸƖĬШċŰĬШŔůƓũĲůĲŰƣШĦőċŰŊŔŰŊШƓƖċĦƣŔĦĲƚЮ 
 9ũŔůċƣĲШŔůƓċĦƣĲĬШĤƨƚŔŰĲƚƚĲƚШċŰĬШƽŸƖťĲƖƚШĬŸШŰŸƣШőċƻĲШƚƨŉŉŔĦŔĲŰƣШŸƓƣŔŸŰƚШŉŸƖШůċťŔŰŊШƨƓШŉŸƖШ
ĲĦŸŰŸůŔĦШũŸƚƚĲƚШĬƨĲШƣŸШĦũŔůċƣĲШŔůƓċĦƣƚЮ 

 ÂƖŸŊƖċůШƣŸШċƚƚŔƚƣШũŸƽрŔŰĦŸůĲШőŸƨƚĲőŸũĬƚШċƖĲШũŔůŔƣĲĬЮ 

Example Action  
The Chelan-Douglas Action Council (with support from partners) manages Energy Assistance and 
Weatherization programs that assist low-income 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 Well-Being 
Focus: Explores the mental health impacts of climate change, including 
anxiety and depression.  It also investigates the effects on community assets 
and services, including parks, ecosystems, green spaces, and food access, 
and the intersection with overall community well-being and social cohesion. 

Key Climate Risks 

 ~ĲŰƣċũШőĲċũƣőаШ?ĲƓƖĲƚƚŔŸŰЯШċŰǂŔĲƣǃШċŰĬШŔŰĦƖĲċƚĲĬШƚƨŔĦŔĬĲШƖċƣĲƚШċƖĲШċƚƚŸĦŔċƣĲĬШƽŔƣőШĲǂƓĲƖŔĲŰĦŔŰŊШ
ĦũŔůċƣĲШőċǍċƖĬƚЮШШ 

 ÅŔƚŔŰŊШĦŸƚƣƚаШ9ŸƚƣƚШŉŸƖШĲŰĲƖŊǃоĲũĲĦƣƖŔĦŔƣǃЯШŉƨĲũШċŰĬШƻĲőŔĦũĲШůċŔŰƣĲŰċŰĦĲЯШċŰĬШőŸůĲŸƽŰĲƖƚШ
ŔŰƚƨƖċŰĦĲШċƖĲШĲǂƓĲĦƣĲĬШƣŸШŔŰĦƖĲċƚĲрШШċШőƨŊĲШĦŸŰĦĲƖŰШŉŸƖШũŸƽрШċŰĬШůŔĬĬũĲрŔŰĦŸůĲШőŸƨƚĲőŸũĬƚЮ 

 [ŸŸĬШŔŰƚĲĦƨƖŔƣǃаШ7ŸƣőШĦŸƨŰƣŔĲƚШőċƻĲШŉŸŸĬШŔŰƚĲĦƨƖŔƣǃШƖċƣĲƚШċĤŸƻĲШƣőĲШìċƚőŔŰŊƣŸŰШƚƣċƣĲШċƻĲƖċŊĲЮ 
 ÑƖċŰƚƓŸƖƣċƣŔŸŰШĤċƖƖŔĲƖƚаШ~ŸƚƣШőŸƨƚĲőŸũĬƚШċƖĲШƖĲũŔċŰƣШŸŰШƓĲƖƚŸŰċũШƻĲőŔĦũĲƚЮШÅĲƚŔĬĲŰƣƚШƽŔƣőШ
ĬŔƚċĤŔũŔƣŔĲƚЯШůŸĤŔũŔƣǃШĦőċũũĲŰŊĲƚЯШċŰĬШũŸƽШŔŰĦŸůĲШůċǃШƚƣƖƨŊŊũĲШƣŸШċĦĦĲƚƚШƣőĲŔƖШŰĲĲĬƚШċŰĬШƣŸШůċťĲШ
ƚŸĦŔċũШĦŸŰŰĲĦƣŔŸŰƚЮ 

Adaptive Capacity Strengths 

 ÂċƖťШċĦĦĲƚƚаШШőŔŊőШƓĲƖĦĲŰƣċŊĲШŸŉШƣőĲШƓŸƓƨũċƣŔŸŰШũŔƻĲƚШƽŔƣőŔŰШċШőċũŉШůŔũĲШŸŉШċШƓċƖťЮ 
 ÑƖċŰƚŔƣаШÑőĲШƖĲŊŔŸŰШőċƚШƖĲũċƣŔƻĲũǃШƖŸĤƨƚƣШƣƖċŰƚŔƣШƚĲƖƻŔĦĲШŉŸƖШċШƖƨƖċũШċƖĲċЯШůċŔŰũǃШĦŸŰĦĲŰƣƖċƣĲĬШŔŰШċŰĬШ
ĦŸŰŰĲĦƣŔŰŊШƣőĲШƣŸƽŰƚЮ 

 cŸƨƚŔŰŊШċŰĬШŸƣőĲƖШċƚƚŔƚƣċŰĦĲаШ9őĲũċŰШ?ŸƨŊũċƚШcŸƨƚŔŰŊШ ƨƣőŸƖŔƣǃШċŰĬШŸƣőĲƖШũŸĦċũШċĦƣŸƖƚШũŔťĲШ
9 [FШƓƖŸƻŔĬĲШĤĲŰĲŉŔƣƚШċŰĬШċƚƚŔƚƣċŰĦĲШƣŸШũŸƽрŔŰĦŸůĲШŉċůŔũŔĲƚШċŰĬШŸƣőĲƖШŊƖŸƨƓƚЮ 

Adaptive Capacity Limitations and Opportunities for Action 

 ÅĲƚŔĬĲŰƣƚШőċƻĲШũŸƽШċĦĦĲƚƚШƣŸШůĲŰƣċũШőĲċũƣőШƓƖŸƻŔĬĲƖƚШŔŰШƣőĲШƖĲŊŔŸŰШċŰĬШƖĲƓŸƖƣШůŔǂĲĬШũĲƻĲũƚШŸŉШ
ƚŸĦŔċũШċŰĬШĲůŸƣŔŸŰċũШƚƨƓƓŸƖƣЮ 

 ƚƚŔƚƣċŰĦĲШŉŸƖШũŸƽрŔŰĦŸůĲШƖĲƚŔĬĲŰƣƚШŔƚШŔŰƚƨŉŉŔĦŔĲŰƣШċůŔĬШƖŔƚŔŰŊШĦŸƚƣƚЮ 
 fůƓċĦƣƚШƣŸШƣőĲШũŸĦċũШŉŸŸĬШƚǃƚƣĲůШċƖĲШũŔťĲũǃШƣŸШĲǂċĦĲƖĤċƣĲШĤŸƣőШũŸĦċũШŉŸŸĬШŔŰƚĲĦƨƖŔƣǃШċƚШƽĲũũШċƚШ
ŰċƣŔŸŰċũШċŰĬШŊũŸĤċũШŉŸŸĬШƚƨƓƓũŔĲƚЯШƚŔŰĦĲШƣőĲШƖĲŊŔŸŰШŔƚШċŰШċŊƖŔĦƨũƣƨƖċũШĲǂƓŸƖƣĲƖЮ 

Example Action  

Trees bring important mental health and community benefits in addition to their environmental  benefits. 
Wenatchee Valley College is a local leader in tree planting and maintenance, with over 460 trees currently 
on campus. The College is aiming to attain Tree Campus USA Designation. In the last 7 years, the College 
has led tree planting, tree dedications, tours, poetry readings, carbon measurement workshops, and more. 
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fŰƣƖŸĬƨĦƣŔŸŰ 

Overall Context 
Located in North Central Washington, Chelan and Douglas Counties are sparsely populated rural 
counties, home to towns including Leavenworth and Wenatchee (Figure 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 geographyуincluding mountains, high desert, lakes, and public landsуmakes 
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 far (Meseck, 2022).  

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

 
Chelan and Douglas Counties are already experiencing climate impacts, like more frequent wildfires 
(Figure 2) and smoke events. In 2024, a wildfire near Lake Chelan burned more than 37,000 acres, 
prompting evacuations in the town of Stehiken (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 Department, 2024). The region has also been 
experiencing extreme heat events. In June 2021, the Pacific Northwestќƚ historic heat dome set all-time 
high-temperature records across the region and contributed to over 130 deaths (Chelan County Natural 
Resources Department, 2024). During this event, Wenatchee recorded a high of 113°F, while Chelan 
reached 111°F.  
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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).  

 

The first inhabitants of the area were Native people who were nomadic, following the seasons and food 
sources (Colville Confererated Tribes, n.d.). Main cultural practices included fishing, hunting game, and 
gathering roots and berries. These Indigenous peoples also extensively used controlled fire for land 
management towards ecological and cultural aims and benefit. However, war, disease, economic 
hardship, and the Yakima Treaty of 1855 dispossessed regional Tribes of millions of acres of land.1 Today 
there are over 9,000 descendants of the original inhabitants, many of whom continue to make their homes 
in the Wenatchee Valley. Tribal members, their families, and non-Tribal members live on the Confederated 
Tribes of the Colville Reservation, just north of Douglas County. The Tribe is comprised of Twelve Bands 
(Chelan, Chief Joseph Band of Nez Perce, Colville, Entiat, Lakes, Methow, Moses-Columbia, Nespelem, 
Okanogan, Palus, San Poil, Wenatchi). In Washington state and globally, Tribal, 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 action. The Colville Tribe has a webpage 
detailing its climate action efforts (https://www.cct -fnw.com/events-news/).  

The development of dams, irrigation systems and railroads were 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 traditional 
orchards have transitioned to vineyards, contributing to a growing wine industry. Additionally, seasonal 
employment in retail, leisure, and hospitality sectors are significant sources of jobs (Meseck, 2022). In 
recent years, Microsoft data centers have been established in the area, 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 to the state average (Meseck, 2022).  

 
1 For a more detailed history, see https://storymaps.arcgis.com/stories/bb31cd48d0284fa59d6f454cafabe962  

https://storymaps.arcgis.com/stories/bb31cd48d0284fa59d6f454cafabe962
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Portions of Wenatchee and East Wenatchee, situated along the boundary between Chelan and Douglas 
Counties, are affected by air pollution, experiencing elevated mean and 98th percentile PM2.5 

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 adverse health effects of air 
pollution. Additionally, it has a substantial population of children under 18 and farmworkers, 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 East Wenatchee one of 10 
Washington communities over-burdened by air pollution. 

Purpose  
This climate vulnerability assessment (CVA) augments other climate planning in the region by focusing 
deeply on ŔůƓċĦƣƚШƣŸШƓĲŸƓũĲќƚШhealth- considered broadly. This CVA takes a broad, regional look across 
the two Counties. It is intended as a high-level synthesis for a wide range of audiences and users, rather 
than a technical analysis of individual issues. 

We look at health holistically, organized by these four focus areas: 

¶ Public Health & Safety 

¶ Physical Health 

¶ Economic Health 

¶ Mental Health & Community Well-Being 

Within each focus area, we identify key climate risks or hazards (such as wildfires and heat) and their 
potential impacts to specific health-related physical assets and the 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 support and direct action by community-based organizations (CBOs), local 
governments, and health-related actors.  Within each focus area, we reflect on the adaptive capacity in the 
region. We discuss inspiring local examples to both acknowledge existing good work and to inspire 
additional actions. We also note some gaps and opportunities for improving adaptive 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 full action plan, as we did not go through a prioritization process of impacts or recommended 
actions. Thus, all the issues discussed here merit more detailed investigation. 

This CVA compliments other climate planning efforts in the region, that tend to focus more on 
intersections with natural resources and the built environment, including: 

¶ The Chelan County Climate Resiliency Strategy; 

¶ The Hazard Mitigation Plans (HMPs) and Community Wildfire Protection Plans (CWWPs) for each 
County; and 

¶ The development of Climate Elements by the two Counties and by East 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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Climate Change and Health 
There is growing attention to the health impacts of climate change and to how health-related actors can 
help increase adaptive capacity. Here we highlight a few efforts from various governments, professional 
associations, and universities to contextualize our focus in this CVA and offer readers other resources. 

¶ The  U.S. Global Change Research Program report, The Impacts of Climate Change on Human 
Health: A Scientific Assessment, identifies different types of health threats from climate 
change, including: foodborne Illness and nutrition, air quality, extreme weather events, mental 
health and well-being, vulnerable populations, temperature-related illnesses and deaths, vector-
borne diseases, and water-related illnesses (Crimmins et al, 2016).  

¶ The American Public Health Association produced Climate Change, Health, and Equity: A Guide for 
Local Health Departments  to help local public health departments integrate climate change 
and health equity  into practice (Figure 3).  

¶ University of Washington, Climate Impacts Group researchers study the 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. 

¶ Washington State Department of Health is working to support ƣőĲШƚƣċƣĲќƚШpublic health and medical 
emergency preparedness system and capabilities, in the context of climate resilience. 

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

https://health2016.globalchange.gov/
https://health2016.globalchange.gov/
https://www.apha.org/topics-and-issues/climate-health-and-equity/guide
https://www.apha.org/topics-and-issues/climate-health-and-equity/guide
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Climate Vulnerability Framework 
Climate vulnerability (Figure 4) is the summation of exposure to climate risks, 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. 

 EǂƓŸƚƨƖĲШƖĲŉĲƖƚШƣŸШƣőĲШĲǂƣĲŰƣШƣŸШƽőŔĦőШċШƚǃƚƣĲůШŔƚШƚƨĤŢĲĦƣШƣŸШĦũŔůċƣĲШőċǍċƖĬƚЮШ[ŸƖШŔŰƚƣċŰĦĲЯШĦŸċƚƣċũШ
ċƖĲċƚШŔŰШƣŸƽŰƚШċŰĬШĦŔƣŔĲƚШċƖĲШůŸƖĲШĲǂƓŸƚĲĬШƣŸШƣőĲШĲŉŉĲĦƣƚШŸŉШƚĲċШũĲƻĲũШƖŔƚĲШĦŸůƓċƖĲĬШƣŸШŔŰũċŰĬШĦŔƣŔĲƚЮ 

 ÉĲŰƚŔƣŔƻŔƣǃШŔŰĬŔĦċƣĲƚШƣőĲШĬĲŊƖĲĲШƣŸШƽőŔĦőШƣőċƣШƚǃƚƣĲůШŔƚШũŔťĲũǃШƣŸШĤĲШċŉŉĲĦƣĲĬШĤǃШĦũŔůċƣĲШĦőċŰŊĲЮШ[ŸƖШ
ĲǂċůƓũĲЯШŸũĬĲƖШċĬƨũƣƚШċƖĲШũĲƚƚШĦċƓċĤũĲШŸŉШƖĲŊƨũċƣŔŰŊШƣőĲŔƖШĤŸĬǃШƣĲůƓĲƖċƣƨƖĲƚЯШůċťŔŰŊШƣőĲůШůŸƖĲШ
ƓőǃƚŔĦċũũǃШƚĲŰƚŔƣŔƻĲШƣŸШĲǂƣƖĲůĲШőĲċƣШƣőċŰШǃŸƨŰŊĲƖШŔŰĬŔƻŔĬƨċũƚЮ 

 ĬċƓƣŔƻĲШĦċƓċĦŔƣǃШŔƚШƣőĲШċĤŔũŔƣǃШƣŸШůŔƣŔŊċƣĲШĬċůċŊĲЯШĦŸƓĲШƽŔƣőЯШŸƖШċĬŢƨƚƣШƣŸШĦũŔůċƣĲШĦőċŰŊĲЮШ[ŸƖШ
ĲǂċůƓũĲЯШőċƻŔŰŊШċĦĦĲƚƚШƣŸШċШƻĲőŔĦũĲШċŰĬШőĲċũƣőШŔŰƚƨƖċŰĦĲШĲŰőċŰĦĲƚШƓĲŸƓũĲѣƚШċĬċƓƣŔƻĲШĦċƓċĦŔƣǃШƣŸШ
ůċŰċŊĲШőĲċũƣőШŔůƓċĦƣƚШŉƖŸůШĲǂƣƖĲůĲШőĲċƣЯШƚůŸťĲЯШċŰĬШŔŰŢƨƖŔĲƚШƖĲũċƣĲĬШƣŸШĦũŔůċƣĲШőċǍċƖĬƚЮ 

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

 

Structure  
We attempted to consider health holistically in this CVA. We organize our review by four primary health 
focus areas (Table 1). It was difficult to categorize impacts, since health is an issue that crosses topics. For 
example, we discuss issues of public health and safety and implications  for Public Health practitioners in 
the first focus area (Public Health & Safety). However, some of the issues discussed in other focus areas, 
like respiratory health (addressed in the Physical Health focus area), are also relevant to Public Health 
actors. We made the best decisions we could and encourage readers to think holistically.  
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Table 1: Health focus areas in this CVA  

Focus Area Definition  

Public Health & Safety  

 

Examines climate-related health outcomes in Chelan-Douglas counties, 
focusing on relative health risks of 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. 
 

Physical Health  

 

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

Economic Health  

 

Evaluates the effects of climate change on the local economy, focusing on 
key sectors such as business, agriculture, and major industries. This area 
addresses how climate impacts economic stability, workforce 
productivity, and the viability of economic activities, including the cost of 
climate-related disruptions. 
 

Mental Health & 
Community Well -being 

 

Investigates the effects of climate change on community assets and 
services, including parks, ecosystems, green spaces, and food access. 
This focus area 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. 
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ƓƓƖŸċĦőШѼШ~ĲƣőŸĬŸũŸŊǃШ 

Sources of Information 
This CVA leverages research, data, and stories from local, federal, state, and peer-reviewed sources and 
newspaper accounts. We synthesized this information to tell a story across the four focus areas, utilizing 
text as well as maps 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 region. Table 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 Plan and 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 PUD Integrated Resource Plan and Progress 
Report 2023 Chelan County PUD 

Chelan-Douglas Trends Ongoing Eastern Washington 
University 

City of Wenatchee Parks, Recreation and Open Space Plan 2024 City of Wenatchee 
Douglas County Community Wildfire Protection 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 Our Future 
Summary of Projected Changes in Physical Conditions Across the 
Colville Tribes Study Area 2017 UW Climate Impacts 

Group 

Colville Tribes Natural Resources Climate Change Vulnerability 
Assessment 2018 

UW Climate Impacts 
Group & Confederated 
Tribes of the Colville 
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 utilized input from community leaders. These are identified 
throughout the report. Table 3 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 Oceanic and Atmospheric 
Administration (NOAA), National https://www.noaa.gov/climate  
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Resource or Document  Link 
Centers for Environmental 
Information 
U.S. Climate Resilient Toolkit Climate 
Explorer https://toolkit.climate.gov/tool/climate -explorer 

ÖŰŔƻĲƖƚŔƣǃШŸŉШìċƚőŔŰŊƣŸŰќƚШ9ũŔůċƣĲШ
Mapping for a Resilient Washington 

https://cig.uw.edu/resources/analysis -tools/climate -mapping-
for-a-resilient-washington/ 

Centers for Disease Control, Social 
Vulnerability Index https://www.atsdr.cdc.gov/place -health/php/svi/index.html  

Centers for Disease Control, PLACES 
Local Data for Better Health https://www.cdc.gov/places/index.html  

Washington Environmental Health 
Disparities Map 

https://doh.wa.gov/data -and-statistical -reports/washington-
tracking-network-wtn/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?9ќƚШÉŸĦŔċũШéƨũŰĲƖċĤŔũŔƣǃШfŰĬĲǂШŸƖШƣőĲШìashington Environmental Health Disparities Map (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 decisions, and instead draw 
from a range of datasets.  We also tried to ground-truth our understanding by consulting with community 
members, discussed below. 

Community Input 
An importance source of information for the CVA was a 2.5-hour community workshop, held on October 
24th, 2024. 19 participants attended, from different government agencies, health districts, and nonprofit 
and community-based organizations across the two counties (Figure 5). Participants shared their 
perspectives on local impacts and ideas for data sources. The latter part of the workshop included a 
presentation from Dr. Bindu Nayak from Confluence Health, and a conversation about collective actions. 
See Appendix B: Community Workshop Summary for a more detailed summary. 
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Figure 5: Climate vulnerability assessment  community workshop , October 2024 (Cascadia Consulting Group ). 

 

We also consulted with community members individually to gain a better understanding of climate risks 
and adaptive capacity, as relevant. While we made an effort to be comprehensive, we likely missed some 
data sources and community input. 
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9ũŔůċƣĲШfůƓċĦƣƚШÉƨůůċƖǃШ 

Climate Change and Variability: Global Perspective 
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 have caused at least 1ºC (2ºF) of global warming since pre-industrial times 
(1850-1900) (Figure 6) ( National Oceanic and Atmospheric Adminsitration, 2024). While it may seem 
small, it represents a significant increase in accumulated heat. If current rates of warming continue, global 
warming could reach 1.5ºC as soon as 2030.  

Figure 6: Global temperature rise showing human -induced warming,  (Allen, et al., 2018) 

 

While natural feedback processes such as changes in the sun's energy and volcanic eruptions contribute 
to variations in air temperature year to year and decade to decade, the rate of climate change caused by 
human activities far exceeds any natural variability from these processes (U.S. Environmental Protection 
Agency, 2024). The increase in temperatures is also linked to other impacts such as more frequent and 
intense heat waves, wildfires, storms, droughts, melting glaciers, sea-level rise, and ocean acidification.  
In the past century, Washington state has already experienced a warming of two degrees Fahrenheit 
(higher than the global average), retreating glaciers, earlier melt of snowpack, and changes in stream 
temperature and streamflow, and more frequent and severe drought wildfires (Global Change Research 
Program, 2023). 
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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, technological innovation, and global GHG emission levels.    

This CVA primarily uses Representative Concentration Pathway (RCP) 8.5. RCP 8.5 represents a љbusiness-
as-ƨƚƨċũњШƚĦĲŰċƖŔŸШŔŰШƽőŔĦőШĲůŔƚƚŔŸŰƚШĦŸŰƣŔŰƨĲШċƣШƣőĲŔƖШĦƨƖƖĲŰƣШƣƖċŢĲĦƣŸƖǃЮШfƣШŔƚШƣőĲШőŔŊőĲƚƣШĲůŔƚƚŔŸŰƚШ
ƚĦĲŰċƖŔŸШċŰĬШƓƖŸŢĲĦƣƚШċШŊũŸĤċũШƣĲůƓĲƖċƣƨƖĲШƽċƖůŔŰŊШŸŉШċĤŸƨƣШΠЮΟ֪9ШĤǃШΞΝΜΜШƖĲũċƣŔƻĲШƣŸШƓƖĲ-industrial 
temperatures.2 

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  

 

 
2 This CVA primarily uses RCP 8.5, considered the high scenario or business as usual. As a comparison the Chelan 
Climate Resilience Strategy identified impacts associated with low, moderate, and high scenarios. 
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éƨũŰĲƖċĤũĲШŸƖШ[ƖŸŰƣũŔŰĲШ9ŸůůƨŰŔƣŔĲƚ 

љ9ũŔůċƣĲШŔůƓċĦƣƚШċƖĲШŰŸƣШĬŔƚƣƖŔĤƨƣĲĬШĲƕƨċũũǃЮШìőŸШŔƚШċƣШƖŔƚťШŔƚШċШŉċĦƣŸƖШŸŉШĤŸƣőШƽőŸШŔƚШůŸƚƣШ
exposed, and who has the ċĤŔũŔƣǃШƣŸШƖĲƚƓŸŰĬЯШċĬċƓƣЯШċŰĬШĬĲĦŔĬĲЮњ 

-Washington State Department of Commerce, 2024 

Climate change worsens social inequities and puts the heaviest burden on the most socially vulnerable 
ŊƖŸƨƓƚЮШÑőĲƚĲШŊƖŸƨƓƚШċƖĲШƚŸůĲƣŔůĲƚШĦċũũĲĬШљfrontline ĦŸůůƨŰŔƣŔĲƚњШƚŔŰĦĲШƣőĲǃШċƖĲШũŔťĲũǃШƣŸШĤĲШŔůƓċĦƣĲĬШ
first and worst by climate impacts. These communities can have greater or lesser vulnerability to health 
risks depending on their built environment and socioeconomic context (sometimes called social 
determinants of health). Often, people have limited control over their 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 services. The social determinants of health interact 
with the three elements of climate vulnerability т exposure, sensitivity, and adaptive capacity  т as shown 
in Figure 8. 

Figure 8: Intersection of social determinants of health and vulnerability ( Adapted from Gamble, 2016) 

 

Figure 9 highlights some communities (in orange) that are likely to be negatively impacted by climate 
hazards (in white font). It also identifies adaptive capacity measures (blue font) that reduce vulnerability.  
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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 ) 

 

In Chelan and Douglas Counties, vulnerable groups include, and are not limited to, those shown in Table 
Table 4. When considering the full range of climate risks, these groups are among the most exposed, most 
sensitive, and may have the least individual and community resources to prepare for and respond to health 
threats. Notably, people who are in more than one category face intersecting and often compounding 
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.3  

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 
years) 

12.8% 13% 7.4% 

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

 
3 For additional data, see CDC Places: Local Data for Better Health: PLACES Comparison Report | PLACES | CDC. 

https://www.cdc.gov/places/tools/county-comparison-tool.html
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American Indian/Native American  2.1% 2.5% 2.0% 
Hispanic or Latino  29.2% 35.8% 14.6% 
Farmworkers 4 16% 9% 3% 

Both counties have high levels of social vulnerability compared to other counties in Washington state. 
(Figure 10), according to the Centers for Disease Control and Preventionќƚ Social Vulnerability Index (SVI). 
The SVI uses 16 indicators across four areas of vulnerability- socioeconomic status, household 
characteristics, racial and ethnic minority status, and housing type and personal vehicle access. These are 
combined into a single measure of overall social vulnerability (Figure 11: 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 SVI) 

 

 
4 This data comes from Berk Consulting, 2024. 

Chelan       Douglas 
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Figure 11: Social Vulnerability Index  

 

Taking a closer look, Chelan County shows higher rates of overall social vulnerability in and around the 
towns of Cashmere, Chelan and Wenatchee      Figure 12). The census tracts around Chelan show higher 
levels of socioeconomic vulnerability (e.g. poverty, unemployment, housing cost burden, lack of high 
school diploma, and lack of health insurance).  In terms of household characteristics (e.g. ages 65 & older, 
17 & younger, with a disability, single-parent households, and English Language proficiency), southern 
parts of the County as well as an additional census tract east of Chelan also show high vulnerability. In 
terms of racial and ethnic minority status, several specific census tracts т one east of Chelan and one west 
of Wenatchee- show high levels of vulnerability. Finally, census tracts with higher levels of vulnerability 
related to housing type/transportation status (multi-unit structures, mobile homes, crowding, lack of 
access to a personal vehicle, and group quarters) are northwest of Wenatchee and east of Chelan. Since 
there is not one clear pattern in Chelan County according to the CDC SVI, it is important to look more 
closely into specific vulnerabilities, which we do in the next sections. 
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     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 

Substances and Disease Registry, 2022) 
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Douglas County shows higher rates of overall social vulnerability in East Wenatchee, east of Highway 2 
more generally, and in the northern portion of the County which is sparsely populated but includes the 
town of Bridgeport (Figure 13). These same areas of the County also show the highest rates of vulnerability 
broken down by socioeconomic categories (e.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, single-parent households, and English Language proficiency), 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) 

 

Bridgeport  
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In addition to social vulnerability, another important aspect of vulnerability is existing environmental 
burdens. Existing burdens can intersect climate hazards and put people at even greater risk.  One 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 on 36 indicators and 3 modules, which are then combined to create one 
overall EJI rank. Meanwhile, the Climate Burden Module contains indicators relating to heat, wildfires, and 
extreme events. They are overlaid to provide an indication of the relative overall combined environmental 
and climate burden for each census tract in the county. 

In Chelan County, one tract to the south and west of Chelan is considered highly burdened using the EJI + 
Climate Burden framework, due to environmental hazards combined with climate risks (Figure 14). The 
significant environmental burdens in that tract include a relatively high level of PM2.5 (among the top 25% of 
census tracts with the highest PM2.5 levels nationally)5, Risk Management Plan sites, and high-volume 
roads. The top climate burdens are wildfire, wildfire smoke, and extreme heat days. Overall, over one in 
four Chelan residents live in a highly burdened census tract, compared to less than one in five in 
Washington state at large. 

 
5 The EJI uses data from the U.S. Environmental Protection Agency's AirToxScreen, which includes diesel particulate 
ůċƣƣĲƖШĦŸŰĦĲŰƣƖċƣŔŸŰƚШŔŰШċŔƖШы͓Ŋоů3) for 2019. 
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Figure 14: Chelan County Environment Justice Index Rank  (left ) and EJI + Climate Burden (right ).  The 
darker/more saturated  colors indicate the census tracts considered most burdened.  

 

In Douglas County, two tracts in the northern and eastern part of the County, including the town of 
Bridgeport) are identified as highly burdened using the EJI (Figure 15). The environmental burdens include 
airports, high particulate matter (PM2.5)6, and an overall lack 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.S. The census tract to 
the northeast is considered in the top 10% of burdened tracts in the country. Altogether about 16% of 
Douglas County residents live in these environmentally burdened tracts, which is less than the state 
average. 

 
6 The EJI uses data from the U.S. Environmental Protection Agency's AirToxScreen, which includes diesel particulate 
ůċƣƣĲƖШĦŸŰĦĲŰƣƖċƣŔŸŰƚШŔŰШċŔƖШы͓Ŋоů3) for 2019 
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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.  

While the above federal indices provide a helpful high-level view, we also note caution that the large 
geographies of census tracts in rural counties can over-simplify more nuanced stories. Some of the tracts 
that appear most vulnerable have a very small number and percentage of the County residents living in 
them. They also are a composite index of different traits, and do not provide a detailed look at more 
specific groups (e.g., low-income 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 for second homeowners, 
which are a significant part of the community in areas like around Lake Chelan.7 This could mean that the 
CDC SVI may 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 maps. Figure 
16 indicates that census tracts Wenatchee and East Wenatchee and the northern and eastern parts of 
Douglas County are home to a high percentage of people living below the Federal Poverty Level, relative to 
the rest of the Counties and state (ranked 9 out of 10 in the state). People living in poverty face financial 
barriers in installing air filters and air conditioners. They also may struggle to recover, for example, from 
lost wages or from expenses related to repairing homes from wildfire or flooding. 

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

https://data.usatoday.com/census/total-population/total-population-change/chelan-county-washington/050-53007/
https://data.usatoday.com/census/total-population/total-population-change/chelan-county-washington/050-53007/
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Figure 16: Population l iving in poverty <=185% of Federal Poverty Level (%) (Washington Environmental Health 
Disparities Map ) 

 

Figure 17 below indicates that parts of Wenatchee and Chelan and the northern and eastern parts of 
Douglas County are home to a high percentage of people whose primary language is a language other than 
English. This is an important climate vulnerability consideration, since people who do not speak English at 
home may not readily understand emergency alerts in English about evacuations or about preventive 
actions they are advised to take for their respiratory health during wildfire smoke events. 

Chelan County     Douglas County  

Chelan 

Bridgeport 

Leavenworth 
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Figure 17: Primary language other than English (Washington Environmental Health Disparities Map ) 

 

Figure 18 shows a different pattern geographically. It shows that large parts of the southern parts of both 
Counties face higher concentrations of PM2.5, or tiny air pollution particles, likely linked to proximity to 
highways and certain industrial activities as well as wildfire. PM2.5 is also influenced by topography and 
wind, among other factors. The areas with high PM2.5 levels are a concern because air quality in these areas 
worsens during wildfire smoke events, particularly impacting residents with respiratory and 
cardiopulmonary conditions such as asthma. Note that areas in white, or with low PM2.5 during the time 
period analyzed in this map (2014-2018) may not always have low PM2.5. Air quality concerns are discussed 
further in the Physical Health section. 

Chelan County     Douglas County  

Chelan 

Bridgeport 

Leavenworth 
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Figure 18: PM2.5 concentration  in 2014-2018 (Washington Environmental Health Disparities Map ) 

 
 

fŰШċĬĬŔƣŔŸŰШƣŸШƣőĲШ9ŸƨŰƣǃрƽŔĬĲШƓċƣƣĲƖŰƚШŔŰШƣőĲШċĤŸƻĲШůċƓƚЯШƽĲШċũƚŸШĬŸШċШůŸƖĲШŔŰрĬĲƓƣőШũŸŸťШċƣШƣőĲШůŸƚƣШ
ƓŸƓƨũŸƨƚШƣŸƽŰƚШŸŉШìĲŰċƣĦőĲĲШċŰĬШEċƚƣШìĲŰċƣĦőĲĲШŔŰШŉŸũũŸƽŔŰŊШƚĲĦƣŔŸŰƚШŸŉШƣőŔƚШ9é ЯШċƚШĤŸƣőШőċƻĲШ
ƻƨũŰĲƖċĤũĲШĦŸůůƨŰŔƣŔĲƚШċŰĬШƚŸůĲШĲǂƓŸƚƨƖĲШƣŸШĲŰƻŔƖŸŰůĲŰƣċũШĤƨƖĬĲŰƚШċƚШŰŸƣĲĬШċĤŸƻĲЮШ 

 While this CVA introduces some local-level social vulnerabilities, we also encourage local actors to do 
more localized analysis of their own communities. A few useful tools for further exploration include: 

 9ĲŰƣĲƖШŉŸƖШ?ŔƚĲċƚĲШ9ŸŰƣƖŸũШÂũċĦĲƚ fŰƣĲƖċĦƣŔƻĲШ~ċƓШċŰĬШ9ŸƨŰƣǃШ9ŸůƓċƖŔƚŸŰШÑŸŸũ 

 ìċƚőŔŰŊƣŸŰШEŰƻŔƖŸŰůĲŰƣċũШcĲċũƣőШ?ŔƚƓċƖŔƣŔĲƚШ~ċƓ 

 

Chelan County     Douglas County  

Chelan 

Bridgeport 

Leavenworth 

https://www.cdc.gov/places/tools/interactive-map-tool.html
https://www.cdc.gov/places/tools/county-comparison-tool.html
https://fortress.wa.gov/doh/wtnibl/WTNIBL/
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ÂƨĤũŔĦШcĲċũƣőШѼШÉċŉĲƣǃШ 

Climate Risks  
One of the primary risks to public health and safety in North Central Washington is wildfire (and smoke, 
which is addressed in the Physical Health section). Wildfire is especially a concern for communities with a 
high number of housing units in the wildland-urban 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 fire also threaten critical infrastructure, such as healthcare facilities and transportation 
systems.  Another public health concern is extreme heat, which is a particular concern for sensitive 
communities like outdoors workers and those without air conditioning. 

Wildfire  
Federal, state and local analyses (including the Hazard Mitigation and Community Wildfire Protection 
Plans for each county) all indicate that fire is a significant risk in the two counties. The Douglas Couty HMP 
(2019) notes that љAn inability to properly evacuate is a population ќƚ greatest vulnerability. They can 
be caught off guard due to improper warning systems and become trapped in a growing wildland 
fire.њ  

Much of the region is already experiencing wildfires on an annual basis. Historically, Chelan and Douglas 
Counties experienced 53-55 high fire days.8 According to our Climate Impacts Summary (Appendix A: 
Climate Impacts Summary), by  the time period 2040-2069, both counties are projected to see an increase 
of 10 additional high fire danger days each per year. There are multiple factors contributing to this risk, 
including increasing summer drought, higher temperatures, and high fire risk days, along with a greater 
number of residents living near wildfire urban interface (WUI) areas and an increasing population overall. 

Below we walk through key findings from different sources, from federal to local. We note that while their 
approach to assessing wildfire risk varies, ultimately all the sources tell a similar story about relatively high 
fire risk in North Central Washington.  

The Federal Emergency Management Agency (FEMA)ќƚШ ċƣŔŸŰċũШFire Risk Index Map classifies Chelan 
County overall as Relatively High Risk and Douglas County as Relatively Moderate Risk (Figure 19). 9 

 
8 Note that our Climate Impacts Summary relies on RCP 8.5 (the so-ĦċũũĲĬШљĤƨƚŔŰĲƚƚШċƚШƨƚƨċũњШŸƖШőŔŊőШĲůŔƚƚŔŸŰƚШ
scenario; see Appendix A: Climate Impacts Summary and estimates a higher number of fire danger days than the 
9őĲũċŰШ9ŸƨŰƣǃќƚШΞΜΞΠШc~ÂШĬŸĲƚЯШĬƨĲШƣŸШĬŔŉŉĲƖĲŰƣШĬċƣċШƚŸƨƖĦĲƚЮШChelan CountyќƚШc~ÂШĲƚƣŔůċƣĲƚШƣőċƣШƣőĲШ9ŸƨŰƣǃШƽŔũũШ
go tom from 30 to 34-36 Very High fire danger days. Both show a similar upward trend. 
9 [E~ ќƚШ ċƣŔŸŰċũШÅŔƚťШfŰĬĲǂШ~ċƓШŔƚШĤċƚĲĬШŸŰШċШĦŸŰƚŔĬĲƖċƣŔŸŰШŸŉа 

 EǂƓĲĦƣĲĬШ ŰŰƨċũШxŸƚƚаШƣőĲШƖĲƓƖĲƚĲŰƣċƣŔƻĲШƻċũƨĲШŸŉШĤƨŔũĬŔŰŊƚЯШƓŸƓƨũċƣŔŸŰЯШŸƖШċŊƖŔĦƨũƣƨƖĲШƓŸƣĲŰƣŔċũũǃШĲǂƓŸƚĲĬШ
ƣŸШċШŰċƣƨƖċũШőċǍċƖĬШŸĦĦƨƖƖĲŰĦĲЮ 

 ÉŸĦŔċũШéƨũŰĲƖċĤŔũŔƣǃаШƣőĲШƚƨƚĦĲƓƣŔĤŔũŔƣǃШŸŉШƚŸĦŔċũШŊƖŸƨƓƚШƣŸШƣőĲШċĬƻĲƖƚĲШŔůƓċĦƣƚШŸŉШŰċƣƨƖċũШőċǍċƖĬƚЯШŔŰĦũƨĬŔŰŊШ
ĬŔƚƓƖŸƓŸƖƣŔŸŰċƣĲШĬĲċƣőЯШŔŰŢƨƖǃЯШũŸƚƚЯШŸƖШĬŔƚƖƨƓƣŔŸŰШŸŉШũŔƻĲũŔőŸŸĬШыĤċƚĲĬШŸŰШ9?9ШÉéfьЮ 

 9ŸůůƨŰŔƣǃШÅĲƚŔũŔĲŰĦĲаШƣőĲШċĤŔũŔƣǃШŸŉШċШĦŸůůƨŰŔƣǃШƣŸШƓƖĲƓċƖĲШŉŸƖШċŰƣŔĦŔƓċƣĲĬШŰċƣƨƖċũШőċǍċƖĬƚЯШċĬċƓƣШƣŸШ
ĦőċŰŊŔŰŊШĦŸŰĬŔƣŔŸŰƚЯШċŰĬШƽŔƣőƚƣċŰĬШċŰĬШƖĲĦŸƻĲƖШƖċƓŔĬũǃШŉƖŸůШĬŔƚƖƨƓƣŔŸŰƚШыĤċƚĲĬШŸŰШ7ċƚĲũŔŰĲШÅĲƚŔũŔĲŰĦĲШ
fŰĬŔĦċƣŸƖƚШŉŸƖШ9ŸůůƨŰŔƣŔĲƚШыcéÅfШ7Åf9ь ƓƨĤũŔƚőĲĬШĤǃШƣőĲ ÖŰŔƻĲƖƚŔƣǃШŸŉШÉŸƨƣőШ9ċƖŸũŔŰċѣƚШcċǍċƖĬƚШċŰĬШ
éƨũŰĲƖċĤŔũŔƣǃШÅĲƚĲċƖĦőШfŰƚƣŔƣƨƣĲШыcéÅfьЮ 

 

https://artsandsciences.sc.edu/geog/hvri/bric
https://artsandsciences.sc.edu/geog/hvri/bric
https://artsandsciences.sc.edu/geog/hvri/
https://artsandsciences.sc.edu/geog/hvri/
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Figure 19: Fire Risk Index according to FEMA. The map shows Chelan County as Relatively High Risk and 
Douglas County as Relatively Moderate Risk  (FEMA Fire Risk Index) 

 

Many population centers and towns in the region, including Cashmere, Chelan, Leavenworth, and 
Wenatchee, have significant number of housing units in their communities exposed to wildfire risk, 
according to a report for the United States Forest Service, Pacific Northwest Regional Office (Figure 20). In 
Chelan County, Leavenworth is particularly vulnerable to wildfire risks. It ranks first among the top 50 
Washington communities in terms of cumulative housing-units exposed to wildfire, primarily due to the 
area's dense population, long fire-free interval, and limited evacuation options (Community Workshop, 
2024; Scott, Gilbertson-Day, & and Stratton, 2018).  The lack of fire evacuation routes, a major threat to 
human life, also affects communities such as Bridgeport, Cashmere, Manson, and Waterville (U.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) 

 

The Washington State Department of Natural Resources has conducted statewide mapping to highlight the 
problem of high numbers of structures near wildlands prone to wildfire. There is a significant amount of 
Wildland Urban Interface land in North Central Washington. The map in Figure 21 depicts areas of North 
Central Washington where structures and wildland meet or intermingle. The red areas indicate WUI in and 
round the ƖĲŊŔŸŰќƚШƣŸƽŰƚШũŔťĲШ9őĲũċŰЯШxĲċƻĲŰƽŸƖƣőШċŰĬШìĲŰċƣĦőĲĲ and also scattered especially along 
roads. The orange/yellow areas indicate Wildland Urban Intermix, which includes more of a mix of 
developed and more rural areas. In these counties, it is generally 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 it is 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)  

 

For a more local look at fire risk in the Counties, their recent Hazard Mitigation  Plans and Community 
Wildfire Protection Plans discuss fire risk in depth. Overall, the HMPs and CWPPs make the point that 
wildfire risk is significant in both counties. While the HMP and CWPP for each County address similar 
topics, they are organized a bit differently from one another and emphasize different points. They 
sometimes use different data sources so are not directly comparable or easily summarized together.  

Chelan County : Countywide wildfire risk is characterized as Very High in the 2024 HMP and in the 2025 
CWPP. Highlights of the two plans include: 

 ÉŔŰĦĲШΝΦΦΜЯШƣőĲƖĲШőċƻĲШĤĲĲŰШċĤŸƨƣШΠΣШŔŊŰŔƣŔŸŰƚШƓĲƖШǃĲċƖШŸŰШċƻĲƖċŊĲЮШШìŔũĬŉŔƖĲƚШĤƨƖŰĲĬШċĤŸƨƣШ
ΝЯΝΡΡЯΜΜΜШċĦƖĲƚШŉƖŸůШΝΦΦΜрΞΜΞΠЯШŸƖШċĤŸƨƣШΤΟШƣŸƣċũШŉŔƖĲƚоΟΟЯΜΜШċĦƖĲƚШƓĲƖШǃĲċƖШы9ìÂÂьЮ~ŸƖĲШƣőċŰШ
őċũŉШŸŉШŔŊŰŔƣŔŸŰƚШƽĲƖĲШĦċƨƚĲĬШĤǃШũŔŊőƣŰŔŰŊЯШċŰĬШċĤŸƨƣШΠΟӖШƽĲƖĲШĦċƨƚĲĬШĤǃШőƨůċŰƚШыc~ÂьЮШШШ§ŰĲШ
ŰŸƣċĤũĲШũŔŊőƣŔŰŊрƚƣċƖƣĲĬШŉŔƖĲШƽċƚШƣőĲШΝΦΦΠШÑǃĲĲШ9ƖĲĲťШ[ŔƖĲЯШƽőŔĦőШĤƨƖŰĲĬШΝΟΡЯΜΜΜШċĦƖĲƚШŰŸƖƣőШŸŉШ
ìĲŰċƣĦőĲĲЮШ 

 fŰШ9őĲũċŰШ9ŸƨŰƣǃЯШċĤŸƨƣШΡΠЯΜΜΜШĦŸůůƨŰŔƣǃШůĲůĤĲƖƚШыΣΣӖШŸŉШƣőĲШƣŸƣċũШƓŸƓƨũċƣŔŸŰьШċƖĲШ
ĦŸŰƚŔĬĲƖĲĬШƻƨũŰĲƖċĤũĲШƣŸШƽŔũĬŉŔƖĲШċĦĦŸƖĬŔŰŊШƣŸШƣőĲШc~ÂШŉŔƖĲШƖŔƚťШǍŸŰĲШůċƓƓŔŰŊШыÑċĤũĲШΡьЮШÑőĲШc~ÂШ

Lake Chelan 

Leavenworth 

Bridgeport 

East Wenatchee 
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ŰŸƣĲƚШƣőċƣШŸƣőĲƖШĦŸůůƨŰŔƣǃШĲůĤĲƖƚШůċǃШċũƚŸШŉċĦĲШƖŔƚťƚЯШŔŰĦũƨĬŔŰŊШőŔťĲƖƚШċŰĬШĦċůƓĲƖƚШŔŰШƣőĲШ
ůŸƨŰƣċŔŰƚЮ 

 ÑőĲƖĲШċƖĲШŸƻĲƖШΟΜЯΜΜΜШĤƨŔũĬŔŰŊƚЯШƻċũƨĲĬШċƣШŸƻĲƖШҘΝΠШĤŔũũŔŸŰЯШƻƨũŰĲƖċĤũĲШƣŸШƽŔũĬŉŔƖĲШыc~ÂьШÑőĲШΞΜΞΡШ
9ìÂÂШŔŰĬŔĦċƣĲƚШƣőċƣШΣӖШŸŉШċĬĬƖĲƚƚĲƚШĦŸƨũĬШĤĲШĲǂƓŸƚĲĬШƣŸШƖċĬŔċŰƣШőĲċƣШċŰĬШΣΣӖШƣŸШĲůĤĲƖƚЮ 

 ŰШĲƚƣŔůċƣĲĬШΞΣӖШŸŉШƣőĲШĦƖŔƣŔĦċũШŉċĦŔũŔƣŔĲƚШыƽőŔĦőШŔŰĦũƨĬĲƚШĦŸůůƨŰŔĦċƣŔŸŰƚЯШƚċŉĲƣǃЯШőĲċũƣőШċŰĬШ
ůĲĬŔĦċũЯШƚċŉĲƣǃШċŰĬШƚĲĦƨƖŔƣǃШŉċĦŔũŔƣŔĲƚЯШċŰĬШůŸƖĲьШŔŰШƣőĲШƓũċŰŰŔŰŊШċƖĲċШċƖĲШĬŔƖĲĦƣũǃШĲǂƓŸƚĲĬШƣŸШ
ƽŔũĬŉŔƖĲШċŰĬШċŰШĲƚƣŔůċƣĲĬШΤΟӖШŸŉШĦƖŔƣŔĦċũШŉċĦŔũŔƣŔĲƚШċƖĲШŔŰĬŔƖĲĦƣũǃШĲǂƓŸƚĲĬШƣŸШƽŔũĬŉŔƖĲЮШÑőĲƚĲШŉċĦŔũŔƣŔĲƚШ
ĦŸƨũĬШőċƻĲШċШƚŔŊŰŔŉŔĦċŰƣШċůŸƨŰƣШŸŉШŉƨŰĦƣŔŸŰċũШĬŸƽŰƣŔůĲШċŉƣĲƖШċШƽŔũĬŉŔƖĲЮШÑőŔƚШĦƖĲċƣĲƚШŰŸƣШŸŰũǃШċШ
ŰĲĲĬШŉŸƖШƖŔƚťШůŔƣŔŊċƣŔŸŰШĤƨƣШċũƚŸШċШŰĲĲĬШŉŸƖШĦŸŰƣŔŰƨŔƣǃШŸŉШŸƓĲƖċƣŔŸŰƚШƓũċŰŰŔŰŊШƣŸШĬĲƻĲũŸƓШƓƖŸĦĲĬƨƖĲƚШ
ŉŸƖШƓƖŸƻŔĬŔŰŊШƚĲƖƻŔĦĲƚШƽŔƣőŸƨƣШċĦĦĲƚƚШƣŸШĦƖŔƣŔĦċũШŉċĦŔũŔƣŔĲƚЮ 

 ÉĲƻĲƖċũШƻƨũŰĲƖċĤũĲШċŰĬШŔƚŸũċƣĲĬШƓŸƓƨũċƣŔŸŰƚШċƖĲШĬŔƖĲĦƣũǃШĲǂƓŸƚĲĬШƣŸШƽŔũĬŉŔƖĲЮ 

 ìÖfШċƖĲċƚШċƖĲШċШƚŔŊŰŔŉŔĦċŰƣШĦŸŰĦĲƖŰЮШÉĲƻĲƖċũШìÖfШĦŸůůƨŰŔƣŔĲƚШŔŰШƣőĲШĦŸƨŰƣǃШċƖĲШĬĲƚŔŊŰċƣĲĬШċƚШ
őŔŊőрƖŔƚťШĤǃШƣőĲШÉƣċƣĲШ[ŸƖĲƚƣĲƖЯШŔŰĦũƨĬŔŰŊШƣőĲШĦŔƣŔĲƚШŸŉШ9ċƚőůĲƖĲЯШEŰƣŔċƣЯШxĲċƻĲŰƽŸƖƣőЯШċŰĬШ
ìĲŰċƣĦőĲĲЯШċƚШƽĲũũШċƚШƣőĲШƖƨƖċũШĦŸůůƨŰŔƣŔĲƚШŸŉШÉƣĲőĲťŔŰЯШÂĲƚőċƚƣŔŰЯШċŰĬШ~ċŰƚŸŰЮ 

The 2025 CWPP includes the below map (Figure 22), depicting burn probability from the 2023 Pacific 
Northwest Quantitative Wildfire Risk Assessment. The 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 
Leavenworth and 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 Wenatchee National Forest and Washington DNR land north and west of Entiat. 
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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  ŸŉШƣőĲШĦŸƨŰƣǃќƚШŸƻĲƖċũũШ

residents .10  (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 was completed in 2019 and a 2025 update is expected for both the 
HMP and CWPP. The 2019 HMP analysis of wildfire risk is based on WUI data obtained from FEMA and 
USDA (a different source than the DNR map discussed earlier, though the maps show the same broad 
concerns despite some differences in details). 

 ÉŔŰĦĲШΞΜΜΣЯШƣőĲШƓũċŰŰŔŰŊШċƖĲċШőċƚШĲǂƓĲƖŔĲŰĦĲĬШΤΞШƚŔŊŰŔŉŔĦċŰƣШƽŔũĬŉŔƖĲƚШŸƖШΡЮΝΠШŉŔƖĲƚШƓĲƖШǃĲċƖЮ 

 ÑőĲШΠΞЯΦΜΤШƖĲƚŔĬĲŰƣƚШŸŉШ?ŸƨŊũċƚШ9ŸƨŰƣǃШċƖĲШċũũШĦŸŰƚŔĬĲƖĲĬШċƣШƖŔƚťШƣŸШƽŔũĬŉŔƖĲƚШƽőŔũĲШΞΣЯΤΠΜШċƖĲШŔŰШ
ŔĬĲŰƣŔŉŔĲĬШìÖfШǍŸŰĲƚШċŰĬШċƖĲШĦŸŰƚŔĬĲƖĲĬШőŔŊőũǃШƻƨũŰĲƖċĤũĲШы[ŔŊƨƖĲШΞΟШċŰĬШÑċĤũĲШΣьЮ 

 §ŉШƣőĲШƓũċŰŰŔŰŊШċƖĲċќƚШΡΜШĦƖŔƣŔĦċũШŉċĦŔũŔƣŔĲƚЯШċũũШċƖĲШĦŸŰƚŔĬĲƖĲĬШċƣШƖŔƚťШƣŸШƽŔũĬŉŔƖĲƚЮШ§ŉШƣőĲШΡΜЯШΝΣШċƖĲШ
ĦŸŰƚŔĬĲƖĲĬШőŔŊőШƖŔƚťШċƚШƣőĲǃШċƖĲШƽŔƣőŔŰШŔĬĲŰƣŔŉŔĲĬШìŔũĬũċŰĬШÖƖĤċŰШfŰƣĲƖŉċĦĲШыìÖfьШǍŸŰĲƚЮШ 

 §ŉШƣőĲШƣŸƣċũШΝΣЯΦΥΡШőŸƨƚŔŰŊШƨŰŔƣƚШŔŰШƣőĲШƓũċŰŰŔŰŊШċƖĲċШƣőċƣШċƖĲШƻƨũŰĲƖċĤũĲШƣŸШƽŔũĬŉŔƖĲƚЯШΝΜЯΤΟΜШċƖĲШ
ĦŸŰƚŔĬĲƖĲĬШőŔŊőũǃШƻƨũŰĲƖċĤũĲШƣŸШƽŔũĬŉŔƖĲƚЮШ 

 ÖŰŔŰĦŸƖƓŸƖċƣĲĬШ?ŸƨŊũċƚШ9ŸƨŰƣǃЯШ7ƖŔĬŊĲƓŸƖƣЯШEċƚƣШìĲŰċƣĦőĲĲЯШċŰĬШÅŸĦťШfƚũċŰĬШőċƻĲШƚĲĲŰШ
ƚŔŊŰŔŉŔĦċŰƣШƓŸƓƨũċƣŔŸŰШŊƖŸƽƣőШŔŰШƣőĲŔƖШìÖfƚШƚŔŰĦĲШƣőĲШũċƚƣШc~ÂЮШШШШШ 

 

 
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) 

 

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 
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Municipality  Population  Housing Units  

Rock Island 844 295 

Waterville  0 0 

Total County-wide 26,740 10,730 

 

Fire is a risk to everyone, but vulnerable groups such as people with disabilities, seniors, people in poverty, 
and people without personal vehicle access may face additional difficulty evacuating their homes or 
recovering if their housing or economic livelihood is impacted by fire.      

Flooding 
Flooding is a public health concern because people can drown or become trapped on rooftops or points of 
high elevations without basic protections and services if waters rise quickly (Douglas County HMP, 2019). 
Assisted care facilities, where seniors and people with mobility disabilities live, can 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 facility like a home, school or health clinic hazardous or 
unusable until remediation is finished.  

The Chelan County HMP (2024) notes that flooding is one of the most common natural hazards, especially 
in populated low-lying areas near steep drainage areas. [E~ ќƚШ ċƣŔŸŰċũШÅŔƚťШfŰĬĲǂШĦőċƖċĦƣĲƖŔǍĲƚШChelan 
Countyќƚ flood risk as Relatively Low overall (FEMA National Risk Index).  Wildfires can lead to increased 
flood and associated landslide risk in the future. Several areas in the County, like near the Antoine 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 flooding near No. 1 Canyon, 
No. 2 Canyon, and Dry Gulch, exacerbated by development, channelized streams, and wildfire. 
Businesses adjacent to Crescent Street and Snohomish Street in South Wenatchee have experienced 
multiple flooding issues during rain events ы9ŔƣǃШŸŉШìĲŰċƣĦőĲĲШΞΜΞΠьЮШÑőĲШ9Ŕƣǃќs Hazard Mitigation Annex 
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 debris. A 100-year 
flood event would impact approximately 799 structures and over 2,100 people. It also notes that the City 
has limited evacuation routes and some areas (e.g. the Broadview neighborhood and neighborhoods in No. 
1 Canyon) have only one evacuation route. 

The Douglas County HMP (2019) notes that areas in the County prone to flooding are low-lying areas with 
poor drainage and suburban sprawl/high rates of impervious surface. [E~ ќƚШ ċƣŔŸŰċũШÅŔƚťШfŰĬĲǂШ
characterizes the County flood risk as Very Low overall.   Historical ly, areas around Douglas Creek have 
experienced flash flooding. The Douglas County HMP (2019) notes that the Bridgeport Water Treatment 
Facility is located within an identified floodplain. 

Certain vulnerable groups, like seniors and children, face additional risk from flooding, due to their need 
for assistance in evacuating. As one example of this intersection of these risks, the below map shows 
areas in East Wenatchee in green where there is a higher flood risk and higher rates of children and seniors 
(Figure 24). 
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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) 

 

Healthcare and Critical 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 facilities (including 
hospitals and health/medical  centers), in Chelan County and 1 hospital in Douglas County, so people have 
relatively few other options. Meanwhile, Wenatchee is a regional hub for a large geographic region. 
ìĲŰċƣĦőĲĲќƚШůĲĬŔĦċũШŉċĦŔũŔƣŔĲƚШƓƖŸƻŔĬĲШƚĲƖƻŔĦĲƚШŉŸƖШŰŸƣШŢƨƚƣШċũũШŸŉШ9őĲũċŰШċŰĬШ?ŸƨŊũċƚШƖĲƚŔĬĲŰƣƚШĤut also 
some in Okanogan, Grant, Ferry, and other nearby counties, so if something happens to the main 
Confluence Health facility, many could be affected.  

As Figure 25 below shows, state-owned facilities like Confluence Health and Lake Chelan Community 
Hospital are identified by the State of Washington as located in wildfire prone areas (Washington 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)  

 

The Chelan County HMP (2024), meanwhile, notes that 118 FEMA lifelines or critical facilities are indirectly 
exposed to wildfire through short-range embers and radiant heat (Table 7).11 Many of these are located 
along the Columbia River. 

Table 7: Critical facilities т ĦċƣĲŊŸƖŔǍĲĬШċƚШљlifelines њ following FEMA guidance т in Chelan County exposed to 
possible radiant heat or short -range embers and long-range embers. (Chelan County HMP, 2024). 

 

 
11 The Federal Emergency Management Agency ƚċǃƚШƣőċƣШљA lifeline enables the continuous operation of critical 
government and business functions and is essential to human health and safety or economic security.њШCommunity 
Lifelines | FEMA.gov  

https://www.fema.gov/emergency-managers/practitioners/lifelines
https://www.fema.gov/emergency-managers/practitioners/lifelines
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The Douglas County HMP (2019) considers all 50 critical facilities in the County at risk, and 16 at high risk 
to wildfire, due to being in the WUI (Table 8).12  

 
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)  

 

Even outside of climate events, residents of rural areas like Douglas County struggle with limited 
healthcare options and a shortage of medical specialists. Residents often need to 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 it more difficult for patients to reach healthcare facilities during emergencies (Douglas County 
HMP, 2019; Chelan County HMP, 2019). Individuals who depend on devices like oxygen tanks, dialysis 
machines, or ventilators may face life-threatening consequences if they are unable to reach medical 
appointments or obtain necessary treatments during emergencies (National Council on Disability, 2023). 
Similarly, people with disabilities, who may rely on mobility aids such as wheelchairs or scooters, can 
experience additional transportation challenges.  

Emergency and Fire 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 debris, and unstable terrain. Wildfires not only expose responders 
to immediate physical dangers but also increase the risk of heat-related illnesses and respiratory issues 
from prolonged exposure to smoke and particulate matter (Williams et.al., 2020). The cumulative 
frequency and intensity of such events can lead to staff burnout and shortages (Montgomery, 2024). As 
ŸŰĲШċĦĦŸƨŰƣШƓƨƣƚШŔƣЯШŰċƣŔŸŰƽŔĬĲШљhundreds of thousands of emergency responders are facing 
unprecedented challenges уfrom burnout to post-traumatic stress disorder to tighter budgets у as they 
battle hurricanes, windstorms, wildfires, floods and other natural disasters that are more frequent and 
intense than those in the pastњШы~ŸŰƣŊŸůĲƖǃЯШΞΜΞΠьЮ 

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 emergencies (Hertelendy et.al., 2024). Evacuations, 
critical for saving lives during fast-moving disasters, are complex to execute. Blocked roads, insufficient 
shelter capacity, and a lack of communication with vulnerable populationsуincluding those with mobility 
challenges, individuals over 65 years, and non-English speakersуcan 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 flood-prone areas are at risk of inundation, which can 
damage critical equipment, vehicles, and communication systems, rendering them inoperable during 
disasters (Chelan County HMP, 2019; Douglas County HMP, 2019). Flooding also impacts access routes, 
preventing emergency vehicles from reaching affected areas quickly. Similarly, fire stations in landslide-
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 and property. 

Adaptive Capacity  
Chelan and Douglas Counties are implementing a variety of programs and initiatives to mitigate wildfire 
and flooding risk and to enhance the resiliency of critical facilities. These measures reflect attempted 
interagency collaboration, ongoing community engagement, and forward-looking planning efforts. That 
said, we also identify gaps where adaptive capacity can be strengthened. 

Wildfire Risk Management 

љAs Chelan County grows and residents continue to build in the wildland urban interface, 
wildfire potential grows and the probability of fire 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 increase.њ  

-Chelan County HMP, 2024 

ĬĬƖĲƚƚŔŰŊШƽŔũĬŉŔƖĲШƖŔƚťШŸŰШĤŸƣőШƓƨĤũŔĦШċŰĬШƓƖŔƻċƣĲШũċŰĬШŔƚШċШĦŸƖŰĲƖƚƣŸŰĲШŸŉШƣőĲШĦŸƨŰƣŔĲƚќШƚċŉĲƣǃШŔŰŔƣŔċƣŔƻĲƚЮШ
The Counties HMPs and CWWPS include a lot of recommendations for improved wildfire risk 
management, though the implementation status of the recommendations is not clear.  

On public land, controlled burning programs are used to reduce vegetation loads, decreasing the 
likelihood of large-scale wildfires (Chelan County HMP, 2019). However, the wildfire risk remains high in 
ƣőĲШċƖĲċќƚШƓƨĤũŔĦШŉŸƖĲƚƣƚЮШÑőĲШ9ĲŰƣƖċũШìċƚőŔŰŊƣŸŰШfŰŔƣŔċƣŔƻĲ, launched in 2022 by the US Forest Service, is a 
10-year strategy to 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 counties (Lake 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 to reducing wildfire risk to buildings. Both Counties have 
WUI specific design and construction regulations that apply to new construction or major alterations (and 
are voluntary for existing buildings). The Counties also encourage property owners to adopt defensible 
practices for fire-resistant structures and landscape. While these are good starts, a stronger approach 
would more deeply restrict development in WUI areas altogether, and/or implement stricter building 
requirements. Such requirements may not be popular with developers or property owners.  

Educational programs, run by local governments, Conservation Districts, and Fire Districts can empower 
residents to understand and address fire risks on their properties. The Chumstick Wildfire Stewardship 
Coalition is utilizing USDA grant funding to help property owners implement defensible space around their 
properties. The City of Leavenworth offers fire retrofitting assistance for low-income households (City of 

https://experience.arcgis.com/experience/1ec4891a99c8441fb6704b44de71bb74/
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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 Creek Conservation Districts offers technical 
assistance to homeowners on fire safety as well. 

Even with all these efforts, enrollment in the federal Firewise program is limited in the region, as shown in 
Figure 26. The Chelan County CWPP (2025) counts 20 active Firewise Communities. Looking ahead, WUI 
practices may not be sufficient if a major wildfire breaks out, as has happened recently in California. To 
increase their adaptive capacity, Chelan and Douglas County may enact stronger development 
restrictions, support the defensibility of existing buildings, and evolve local standards to meet evolving 
best practices. 

Figure 26: Map showing where Firewise USA® sites (site with 8-2,500 dwelling units  that have completed 
requirements 13) are located. There are some, but not many, Firewise communities in Chelan County and none 

in Douglas County  (National Fire Protection Association)  

 

 
13 The national Firewise USA® recognition 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 
ċŰŰƨċũШĤċƚŔƚШċŰĬШƖĲƣċŔŰƚШċŰШљfŰШ]ŸŸĬШÉƣċŰĬŔŰŊШÉƣċƣƨƚњШůċǃШŔĬĲŰƣŔŉǃШŔƣƚĲũŉШċƚШĤĲŔŰŊШċШ[ŔƖĲƽŔƚĲҀШÉŔƣĲЮШ See How to 
become a Firewise USA® site  

https://www.nfpa.org/education-and-research/wildfire/firewise-usa/become-a-firewise-usa-site
https://www.nfpa.org/education-and-research/wildfire/firewise-usa/become-a-firewise-usa-site
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Flood Risk Management 
In Chelan County, with a higher flood risk than Douglas County, the County has taken steps to mitigate 
flooding concerns issues. The County recently used a FEMA grant to upgrade culverts and reduce the risk 
of future post-fire flooding (Chelan County Public Utility District, 2021). In 2022, Chelan County received a 
$1 million grant from FEMA to build a debris basin in Number 1 Canyon to mitigate flood risk.  

9őĲũċŰШ9ŸƨŰƣǃќƚШ[ũŸŸĬШ9őċƓƣĲƖШΟЮΞΜШŔƚШŉƨũũǃШĦŸůƓũŔċŰƣШƽŔƣőШ ational Flood Insurance Program and State 
floodplain management regulations. This chapter exceeds the FEMA and state requirements in the 
following ways:  

  ĲƽШƖĲƚŔĬĲŰĦĲƚШŔŰШƣőĲШŉũŸŸĬƓũċŔŰШůƨƚƣШĤĲШĲũĲƻċƣĲĬШƣőƖĲĲШŉĲĲƣШċĤŸƻĲШƣőĲШĤċƚĲШŉũŸŸĬШĲũĲƻċƣŔŸŰбШ
ŰŸŰƖĲƚŔĬĲŰƣŔċũШĤƨŔũĬŔŰŊƚШůƨƚƣШĤĲШŸŰĲШŉŸŸƣШċĤŸƻĲШƣőĲШĤċƚĲШŉũŸŸĬШĲũĲƻċƣŔŸŰЮШ 

  ŸШŉŔũũЯШŊƖċĬŔŰŊЯШŸƖШĲǂĦċƻċƣŔŸŰШƣőċƣШƨŰĬƨũǃШċŉŉĲĦƣƚШƣőĲШĲŉŉŔĦŔĲŰĦǃШŸƖШĦċƓċĦŔƣǃШŸŉШƣőĲШĦőċŰŰĲũШŸƖШ
ŉũŸŸĬƽċǃЯШŸƖШĬĲĦƖĲċƚĲƚШŉũŸŸĬШƚƣŸƖċŊĲЯШŔƚШƓĲƖůŔƣƣĲĬЮШ[ŔũũƚШůƨƚƣШĤĲШƓƖŸƣĲĦƣĲĬШċŊċŔŰƚƣШĲƖŸƚŔŸŰЮ 

 9ƖŔƣŔĦċũШŉċĦŔũŔƣŔĲƚШůƨƚƣШĤĲШũŸĦċƣĲĬШŸƨƣƚŔĬĲШƣőĲШŉũŸŸĬƓũċŔŰШƣŸШƣőĲШĲǂƣĲŰƣШƓŸƚƚŔĤũĲЯШŸƖШůƨƚƣШĤĲШĲũĲƻċƣĲĬШ
ċƣШũĲċƚƣШƣőƖĲĲШŉĲĲƣШċĤŸƻĲШƣőĲШĤċƚĲШŉũŸŸĬШĲũĲƻċƣŔŸŰЮШ 

 ìőĲƖĲШĤċƚĲШŉũŸŸĬШĲũĲƻċƣŔŸŰШĬċƣċШőċƚШŰŸƣШĤĲĲŰШƓƖŸƻŔĬĲĬШĤǃШ[E~ ЯШċƓƓũŔĦċŰƣƚШůƨƚƣШĬĲƻĲũŸƓШƚƨĦőШ
ĬċƣċШŉŸƖШƚƨĤĬŔƻŔƚŔŸŰШƓƖŸƓŸƚċũƚШċŰĬШŸƣőĲƖШƓƖŸƓŸƚĲĬШĬĲƻĲũŸƓůĲŰƣƚШыĲǂĦĲĲĬƚШ[E~ ќƚШΡΜШũŸƣрΡШċĦƖĲШ
ĦƖŔƣĲƖŔċьЮШ 

While these are good steps, one reality is that some buildings are already constructed in flood-prone 
areas, and there are ongoing needs to wildfire-burned areas to reduce post-wildfire flood risk. 

Healthcare and Critical Infrastructure 

PUBLIC HEALTH MONITORING 

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 time and maintains publicly available data. 

The Chelan-Douglas 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 residentsќ literacy with air quality data and steps to take to reduce exposure to smoke. CDHD 
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 Douglas Counties have developed some public health measures to address risks 
like heatwaves, wildfire smoke, and the spread of vector-borne diseases (Chelan County HMP, 2019 and 
2014; Douglas County, 2024). There is a need for jurisdictional coordination , trained staff, and funding to 
implement the recommended measures. 

Another key actor in the region is Confluence Health, where researchers have been at the forefront of 
analyzing hospital visits related to wildfire events and advocating for policy changes to enhance respiratory 
health, discussed in other sections of this report. 



Public Health & Safety  

 Chelan-Douglas Health-Focused Climate Vulnerability Assessment | 50 

HEALTHCARE ACCESS 

Access to healthcare is a significant barrier to adaptive capacity. In Chelan and Douglas Counties, 12.8% 
and 13% of residents under 65, respectively, lack health insurance (U.S. Census Bureau, 2022). Figure 27 
shows that the two counties have among the highest rates of uninsured adults in Washington. 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 vulnerabilities due to financial, language, and transportation 
barriers, often delaying or avoiding necessary care. The intersection of the lack of health insurance and 
wildfire smoke impacts to children with asthma is discussed in the Physical Health section. 

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

 

INFRASTRUCTURE READINESS 

Rural healthcare infrastructure across the U.S. tend to struggle to meet demand surges during extreme 
weather events (Dewi, Kasim, & Dykgraaf, 2024).  Locally, hospitals and health facilities in the region are 
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 climate-related 
hazards, such as flooding and landslides, to ensure uninterrupted operation during emergencies. The 
County HMPs each note that both Counties are undertaking efforts to enhance the resilience of emergency 
response systems include creating defensible spaces and improving evacuation planning.  
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ÂőǃƚŔĦċũШcĲċũƣőШ 

Climate Risks  
Chelan and Douglas County residents face 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 low-income and have asthma, face compounded health risks. This section discusses 
those issues and highlights gaps in access to healthcare and protective resources that exacerbate these 
challenges. 

Wildfire Smoke 
Residents in the region face health risks from extended poor air quality events caused by wildfire smoke. 
Smoke seasons are getting longer in Washington state. From 2016-2020, the region experienced 40-50 
smoke days per year, an increase from 2009-2014 (Figure 28). This is among the highest smoke exposure in 
the country, though not as high as parts of central California, southeastern Washington, and the Midwest. 
Even if there are no fires burning locally, wildfire smoke from California, Canada, and beyond can settle 
into the Valley (Chelan County HMP, 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 2016-2020 (Saldanha, 2021) 
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Particulate matter (PM2.5) in wildfire smoke can trigger asthma attacks, worsen chronic respiratory 
conditions like asthma and COPD, and increase emergency room visits (Doubleday et al., 2023). PM2.5 is 
especially concerning, since it is made of tiny bits of airborne ash that are 30 times smaller than the width 
of a single strand of human hair. It can be inhaled deep into the lungs and even enter the bloodstream. 
PM2.5 is known to aggravate heart and lung conditions, such as cardiac arrhythmias, heart attacks, 
bronchitis and asthma.  Young children and older people are especially vulnerable to its harmful effects. 

PM2.5 is a particular risk for pregnant women and their fetuses (Sbiroli et al, 2022).  Exposure to PM2.5 and 
ozone increases risk of preterm birth, stillbirth and low birth weight. These effects are more pronounced in 
patients with asthma. 

Pregnant women and their fetuses are more vulnerable than the general population to the full range of 
climate impacts, beyond wildfire smoke. According to the U.S. Environmental Protection Agency (2025), 
pregnant women and their fetuses are more vulnerable to the health impacts of climate change because: 

¶ There is some evidence of negative impacts of wildfire smoke on birth outcomes  (e.g., reduced 
birth weight), and that stress from the wildfire event itself could affect the developing fetus. 

¶ 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. 

¶ Pregnant women need reliable access to transportation and medical care,  which can be 
disrupted during and after extreme weather events 

¶ There are many biological and behavioral changes that occur during pregnancy and the postpartum 
period that can make women 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. 

¶ Pregnant and postpartum women can be at increased risk of experiencing post -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). During the 
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 Health, 2015). 
Figure 29 shows that Chelan County consistently has had higher PM2.5 levels than Grant and Walla 
Counties in the past two decades. 
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Figure 29: Annual average of the 24-Hour PM2.5 concentration levels, demonstrating poor air quality in Chelan 
County in 2012 and 2017 due to wildfires (Chelan Douglas Trends, n.d.)14 

 

More urban areas like Wenatchee and East Wenatchee, already burdened by pollution from vehicle 
emissions and other sources, face compounded risks during wildfire events. Meanwhile, residents in these 
towns have higher than average rates of poverty, asthma, uninsured populations, and a large proportion of 
children under 18 (Washington State Department of Ecology, 2024). The combined effects of existing 
pollution and wildfire smoke significantly worsen respiratory health outcomes for residents. As shown in 
Figure 30, daily PM2.5 levels in Chelan, Leavenworth and Wenatchee were among the highest in the state in 
2022. 

 
14 Douglas County is not included in this chart from Chelan-Douglas Trends: Chelan-Douglas Trends  

https://chelandouglastrends.com/graph.cfm?cat_id=4&sub_cat_id=1&ind_id=2
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Figure 30: Daily average PM2.5 in late summer/fall 2022 in various locations across Washington, showing Chelan 
and Wenatchee with among the highest levels (Nayak, 2024) 15 

 

About 11.3% and 11.2% of adults report having asthma in Chelan and Douglas County, respectively 
(Centers for Disease Control and Prevention, 2024). The impacts of wildfire smoke on asthma were starkly 
evident during the 2012 wildfire season in 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 visits (450) 
involving individuals 18 years and under (Table 9). 

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) 

 

 
15 Douglas County was not included in this chart provided by Dr. Nayak. 
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Meanwhile, analysis of pediatric visits in Wenatchee during 2022 and 2023 demonstrates an important 
sensitivity: Hispanic/Latino children had much higher rates of emergency room visits for asthma-related 
reasons during wildfire events, relative to other times when their emergency room visits track more closely 
to the broader population (Figure 31). 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 events and can lead to spikes 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 matter. Meanwhile, Spanish-speaking 
residents may experience language access barriers to information about air quality. 

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

  

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 
ƣőĲШƓƖĲƻŔŸƨƚШǃĲċƖќƚШĦŸƨŰƣШŸŉШΝΞΝШы?ŸƨŊũċƚШ9ŸƨŰƣǃЯШ2024). Many of these individuals live outdoors or in 
vehicles, making them particularly susceptible to health risks from wildfire smoke.  

Extreme Heat 
Temperatures in Chelan and Douglas Counties are likely to keep rising, leading to more frequent and 
intense heatwaves. By 2100, Douglas County could see 54 more hot 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, 2024). Events like the June 2021 
extended extreme heat event (influenced by a persistent high-pressure system and ĦċũũĲĬШċШљőĲċƣШĬŸůĲњь 
may also become more common. The dangers of extreme heat were starkly illustrated during the 2021 
heatwave, when Douglas County reported two heat-related deaths (Washington State Department of 
Health, 2021).  

High temperatures 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 65 years and over, pregnant women, individuals with preexisting conditions such as asthma or heart 
disease, and those in climate-exposed occupations like agriculture and outdoor labor.  

Some areas of the region, like lower elevation areas with more heat-absorbing surfaces (concrete, asphalt 
and buildings) and low tree canopy and vegetation, tend to be significantly hotter than surrounding areas 
during both the day and nighttime. Taking East Wenatchee as an example, Figure 32 shows that areas on 
the eastern and northern edges of the city center have low tree canopy and high heat exposure, relative to 
the rest of the town. The data sources and other information about the sensitivity 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 

Sensitivity 
Indicator  

Data Source and Unit of Measurement  Description of Low, Medium, High Values  

Tree canopy  
Percent tree canopy coverage (Tree Equity Score 
National Explorer)  

High: below 10% canopy coverage  

Medium: between 10-15% canopy coverage  

Low: above 15% canopy coverage   

People 
experiencing 
poverty  

Percentage of people living on incomes below 200% of 
the federal poverty line (ACS 2017-2021) (Tree Equity 
Score National Explorer)  

High: above 30%  

Medium: between 15-30%  

Low: below 15%  

Children and older 
adults  

Percent seniors (65+) and children (0-17) (ACS 2017-
2021) (Tree Equity Score National Explorer)  

High: above 45%  

Medium: between 30-45%  

Low: below 30%  

 
The below maps (Figure 33) overlay areas with higher rates of children and seniors (left), and higher rates of 
people in poverty (right), with extreme heat. All block groups in East Wenatchee demonstrate medium or 
high sensitivity to heat impacts for the children and older adults. Block 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 the city, North of Wenatchi Landing, North of Grant Road Corridor, and Sand Canyon 
demonstrate the highest vulnerability due to their 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 heat-related illnesses.  
 
Meanwhile, parts of East 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 the City 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 neighborhoods with less access to cooling resources, making it more difficult to mitigate heat impacts.  
ŰŸƣőĲƖШŔƚƚƨĲЯШŰŸƣШƚőŸƽŰШŔŰШƣőĲШůċƓƚЯШċŰĬШůĲŰƣŔŸŰĲĬШŔŰШƣőĲШ9ŔƣǃќƚШcċǍċƖĬШ~ŔƣŔŊċƣŔŸŰШÂũċŰШыΞΜΞΠьШŔƚШƣőċƣШ

there are many old and decaying trees, which can lose branches or fall 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). 

 

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 heart, 
lungs, and kidneys, and in extreme cases, lead to death. Across the U.S., farmworkers are currently 
exposed on average to twenty-one unsafe working days due to heat, and their mortality from heat-related 
illness is 20 times higher than nonagricultural workers (Environmental Defense Fund, 2023). This exposure 
will worsen in the future.  

Heat has always been a consideration for growersуfor the safety of their workforce and for the 
ƕƨċũŔƣǃШŸŉШƣőĲШŉƖƨŔƣвìőċƣШŔƚШĦőċŰŊŔŰŊШŔƚШƣőċƣШƽĲċƣőĲƖШƓċƣƣĲƖŰƚШőċƻĲШĤĲĲŰШũĲƚƚШƓƖĲĬŔĦƣċĤũĲЮШìĲќƻĲШ
őċĬШƚŸůĲШŸŉШƣőĲƚĲШőŔŊőШőĲċƣШĬċǃƚШŔŰШsƨŰĲШŸƖШĲċƖũǃШsƨũǃШƽőĲŰШƣőĲǃШċƖĲŰќƣШċƚШexpected.  

-The president of the Washington State Fruit Tree Association, 2024. 

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 events. During a 
community listening session in Wenatchee, farmworkers shared concerns about the impacts of wildfire 
ƚůŸťĲШŸŰШƣőĲŔƖШŉċůŔũŔĲƚќШƓőǃƚŔĦċũШċŰĬШůĲŰƣċũШƽĲũũ-being and their challenges navigating unpredictable 
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work and childcare (DќEƻĲũǃŰЯШΞΜΞΠьЮШThey expressed worries about their own exposure and the exposure of 
their kids, especially those with asthma, to smoke. They felt forced to go to work, due to not wanting to lose 
their jobs or their wages. Below are some quotes from farmworkers in the area: 

ìőĲŰШfќůШƽŸƖťŔŰŊШin the warehouse, the doors are open, because the forklifts go in and out. вЮ 
And the fires are ŰĲċƖĤǃвШĤĲĦċƨƚĲШċƖŸƨŰĬШƣőĲШƽŸƖťШċƖĲċШƣőĲƖĲШŔƚШŢƨƚƣШƓŔŰĲƚЮШÑőĲŰЯШƣőĲШƚůŸťĲШ
goes all the way inside, you can see it ċƚШƣőĲШƚƨŰĤĲċůƚШĲŰƣĲƖвШŔƚШƓŸƚƚŔĤũĲШƣŸШĬĲƣĲĦƣШċũũШƣőĲШ
smoke and all that. Imagine, not even inside the packing facility are safe, now imagine out here 
when we leave.  

- Chelan County Farmworker Interviewee 1 

It is necessary because we must work, because if we do not work, we do not have money to pay 
the bills or the rent.  

- Chelan County Farmworker Interviewee 2 

When it is more than 15 days of smoke, not only do the children get stressed, or your children 
are ƚƣƖĲƚƚĲĬЯШĤƨƣШǃŸƨШċũƖĲċĬǃШĤĲŊŔŰШƣŸШƚƣƖĲƚƚШǃŸƨƖƚĲũŉШƣŸŸЮњШ 

- Chelan County Farmworker Interviewee 3 

Some of the barriers that local farmworkers identified to dealing with extreme heat and smoke include 
(DќEƻĲũǃŰЯШĲƣШċũЮШΞΜΞΠьа 

 xċĦťШŸŉШċĦĦĲƚƚŔĤũĲШċŰĬШƣŔůĲũǃШŔŰŉŸƖůċƣŔŸŰШċŰĬШƣƖċŔŰŔŰŊЯ 

 xċĦťШŸŉШŉŔŰċŰĦŔċũШƖĲƚŸƨƖĦĲƚШƣŸШċĦƕƨŔƖĲШ рΦΡШůċƚťƚШċŰĬШƓŸƖƣċĤũĲШċŔƖШĦũĲċŰĲƖƚЯ 

 ÖŰƓƖĲĬŔĦƣċĤũĲШċŰĬШŔŰċĬĲƕƨċƣĲШƽŸƖťƚŔƣĲШƖĲƚƓŸŰƚĲƚЯШũŔťĲШũċĦťШŸŉШċƓƓƖŸƓƖŔċƣĲШůċƚťƚЯ 

 ÖŰƖĲũŔċĤũĲШŸƖШŔŰċĦĦĲƚƚŔĤũĲШĦőŔũĬĦċƖĲбШċŰĬ 

 EƻċĦƨċƣŔŸŰШŰŸƣŔĦĲƚШċŰĬШƚůŸťĲШŔŰŉŸƖůċƣŔŸŰШƽĲƖĲШŰŸƣШƽŔĬĲũǃШƚőċƖĲĬШŔŰШƣőĲŔƖШĦŸůůƨŰŔƣŔĲƚЮШ 

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 seasons are projected to worsen under 
climate change. The risks to farmworkers and other outdoor workers from climate impacts is compounded 
by other factors, including low pay, poor access to medical care and health insurance, and factors related 
to national origin, language barriers and immigration status. Meanwhile, farmworkers often live in 
substandard housing, and experience additional stressors and risks related to their work including toxic 
pesticides and use of dangerous machinery 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 face potential exposure to lead and arsenic, both of 
which are linked to negative health impacts. Climate impacts like flooding and high temperatures can 
mobilize arsenic and lead release (McQuate, 2019). The map below shows where historical orchards were 
located, using old aerial photographs (Figure 35). From the 1890s to the 1950s, orchards commonly used 
lead arsenate to control pests, meaning lead and arsenic potentially 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  
The ƖĲŊŔŸŰќƚ adaptive 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. Another issue is the lack of adequate filtration systems to ensure 
clean indoor air in public, institutional, and private spaces (including homes).  

Currently, there is an air quality station in Wenatchee on 5th Street, which tracks 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 County HMP, 2019). However, there is a need for more 
intuitive systems that provide real-time updates across more 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 County HMP, 2019). While the Chelan Douglas Health Districts 
offers guidance on its website about how to interpret the numbers and colors and what protective 
measures to take, not all community members know to look at 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 District uses real-time air quality data to inform their decisions about 
closing school and changing activities. Activities including recess, sports events, and marching band are 
not held outdoors when air quality reaches unhealthy levels (151 or above). While decisions like this help 
minimize the physical health impacts, closures, cancellations and changed activities can negatively 
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 health. For 
example, the community organization Sustainable NCW is leading a campaign to reduce idling, which 
contributes to local air pollution as well as greenhouse gas emissions (Sustainable NCW, n.d.). They focus 
on educating community members particularly at preschools, daycare centers, and schools (Figure 36).  
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Figure 36: Promotion of the Idle -Free Zones campaign, in Spanish (Sustainable Northcentral Washington)  

 

Addressing Heat through Environmental and Land Use Planning 
Efforts to mitigate extreme heat and improve livability in the region are underway in the region. For 
example, the City of Wenatchee already has some tree-lined areas (Figure 37) and has been implementing 
shade and vegetation enhancements in targeted areas. The City requires street trees for all new 
developments in most zoning districts where the sidewalks are wide enough for them. Wenatchee City 
9ŸĬĲќƚ landscaping standards also require street frontage landscaping, which often takes the place of 
street trees, but provides a similar experience.  

The ongoing North Wenatchee Avenue project includes landscape planting and street trees (City of 
Wenatchee, 2025). The streets in front of Confluence Health (e.g. Miller Road) have been redone with 
landscaping and young trees, meeting City requirements to do so (Figure 37). The young trees will hopefully 
eventually grow large enough to provide more shade, and meanwhile, the 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 in much 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 - ċШŰĲƽШŔůƓũĲůĲŰƣċƣŔŸŰШƽŔƣőШǃŸƨŰŊШƣƖĲĲƚШůĲĲƣŔŰŊШƣőĲШ9ŔƣǃќƚШƨƓĬċƣĲĬШƚƣƖĲĲƣШŉƖŸŰƣċŊĲШ

standards - along Miller Street  in front of a Confluence  Hospital  parking garage also provides positive 
environmental benefits . (Google Maps Street View) 

Beyond the City of Wenatchee, Chelan 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 to changing 
environmental conditions while maintaining access to essential services (Chelan County HMP, 2019).  

While the above are good starts, there are opportunities to add greenery, mandate drought-resistant 
vegetation, and reduce sprawling patterns of development and high heat-trapping built environments 
(Community Workshop, 2024). 

Cooling Centers 
Cooling centers can provide refuge for 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 and various libraries.  

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

Supports for Climate-Impacted Workers 
As of 2023, Washington Labor and Industries mandates temperature-related breaks, shade, cool drinking 
water access, ċŰĬШőĲċƣШċƽċƖĲŰĲƚƚШƣƖċŔŰŔŰŊШŉŸƖШŸƨƣĬŸŸƖƚШƽŸƖťĲƖƚЮШÑőĲШƚƣċƣĲќƚШWildfire Smoke Rule requires 
that N95 respirators be made available for workers when air quality crosses a PM2.5 level of 101 ͓ Ŋоů3 as air 
quality worsens. While these laws may offer some relief to outdoors workers, working in 90-100-degree 
heat and/or during wildfire smoke events may still 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 schedules can be hard for workers, though, especially those 
with children. 

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

The local nonprofit CAFÉ, 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 ensuring that climate-impacted workers receive necessary health 
education and support to cope with the challenges posed by smoke and extreme heat conditions.  
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EĦŸŰŸůŔĦШcĲċũƣőШ 

Climate Risks   
The varied terrain of the region supports two major climate sensitive industries in the region: agriculture 
and tourism (Meseck, 2022). These are shown in Table 11 below. This section discusses the economic 
implications of climate change impacts to those sectors, as well as to other climate-impacted workers and 
to low-income residents. This section also addresses data servers, an emerging important land use and 
economic consideration in this region that 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). 

 Industry Sector  

Chelan 
County:   

Number of 
jobs 

Chelan 
County:   Share 
of employment 

(rank) 

Douglas 
County:  

Number of 
jobs 

Douglas 
County:  Share 
of employment 

(rank) 

 Agriculture, forestry and fishing  8,708 21.3% (1st) 2,690 22.7% (1st) 

 Retail trade 4,182 10.2% (4th 1,837 15.5% (2nd) 

 Local government 4,963 12.1% (3rd) 1,806 15.2% (3rd) 

 Accommodation and food 
services  3,623 8.9% (5th) 843 7.1% (4th) 

  Health services 6,478 15.8%  (2nd) 839 7.1% (5th) 

 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 are tree fruits (apples, pears, cherries and stone fruit), forage (e.g. hay), and wine grapes. The 
farms are generally small, with 29% being 1-9 acres, 39% spanning 10-49 acres, and 23% covering 50-179 
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. Additionally, 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 more than 
$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, non-farm 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. The president of the Washington State Fruit Tree Association notes that 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 Commission estimated a 5-10% reduction in crop 
volume for Washington apples in 2020 due to the heat dome in June that year (Apple Valley News, 2020).  
Chelan Fruit lost $60 million in buildings and equipment to wildfire in 2015 (Figure 38).  

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

 

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

Agricultural challenges extend beyond crops to livestock. In 2021, 1,000 or more cattle in Washington state 
died during the prolonged June heat event (Stormo, 2021). Dairy farmers are also impacted, since lactating 
cows produce less milk during extreme heat. There also is lower production of feed crops like alfalfa, 
which leads to higher costs for dairy farmers. 

Wildfire smoke also negatively impacts agriculture (Brannan, 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 (§ќcċƖċШĲƣШal., 2021). Scientific research has linked wildfire smoke to 
both pink eye and permanent blindness in livestock (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 energy-intensive and has depended on the relatively low cost of 
energy historically, but energy costs may increase in the future. Potential impacts of climate change on the 
ƚƣċƣĲќƚШƣƖċŰƚƓŸƖƣċƣŔŸŰШŔŰŉƖċƚƣƖƨĦƣƨƖĲШċŰĬШƣőĲШĦŸƚƣШŸŉШŉƨĲũƚШĦŸƨũĬШċũƚŸШċŉŉĲĦƣШƣőĲШƖĲŊŔŸŰќƚШċŊƖŔĦƨũƣƨƖċũШ


















































































































