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Perimeter of The Marshall Fire (24 km2)

CO Div. of Fire Prevention & Control

A grass fire erupted in 
Marshall and spread 
rapidly in ~100 mph winds



2 Lives lost
1084 Buildings burned

149 Damaged

@bclemms



Ambient Air Quality was only Briefly Impacted

Caveat: many sensors were destroyed or went off-line

Colleen Reid Jon Silberstein

Silberstein et al. [2023]



But: Post-Fire Impacts Were Significant

• Ash and soot were deposited indoors
• Strong burn smell indoors
• Many people did not return for weeks if not months



Our Responses to the Community Concerns
What Did We Do?



Updated after LA fires



We Made Measurements of 
PM and VOCs Inside Homes



Thanks: Abby Koss + 
Tofwerk

We Measured Outside

And Surveyed ~15 More 
Homes



We Collected Soil and Water Samples

Julie Korak and Cresten MansfeldtThomas Borch, Eve 
Hinckley and Noah Fierer



What Did We Find?



Chemical Composition of Indoor Ash and Soot

Smoke Impacted
Homes

Control
Homes

• Samples did contain fire 
tracers

• But only small 
enhancements of heavy 
metals like lead

CO
Soils



1. Indoor PM2.5 was generally low after the fire
2. Cleaning caused indoor PM10 to spike: important to 

protect yourself!

Ash and Soot were Resuspended
during Home Cleaning

Jon Silberstein

Indoor
PM10



Most People Reported Indoor Burn Smells

Did your 
home smell 
different 
after fire?

What did 
your home 
smell like?
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Burn smells were associated 
with higher reporting of 
symptoms (headaches, 
strange taste in mouth)

Colleen Reid



Many VOCs were Enhanced Indoors

One example: benzene - out of 100s measured

• VOC concentrations 
returned to normal 
after ~4-5 weeks

• Decreases took much 
longer than expected

Days since Marshall Fire
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Air Cleaners – How to Protect Yourself

• Air cleaners with activated carbon are very effective at 
removing indoor VOCs

• But: when you turn the cleaner off, the VOCs return



Analysis of Soil Samples

• No large enhancements in heavy metals
• Note: most homes were newer than Altadena

Sierra Jech



Conclusions
• Post-fire smoke impacts are a new 

issue to consider for the release of 
toxics into the environment

• Lab work is needed on the toxics from 
the burning of man-made fuels

• Research is needed on the cleaning of 
smoke-impacted homes
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Measurements in Multiple Homes in Boulder County

Photo: Steve Brown

Compact mass 
spectrometer

Furfural

Early February: VOCs are similar in 
homes near the burnt area and 
elsewhere in Boulder County

Smoke-Impacted Homes



Ambient Measurements Reveal the Sources
of Lingering Smells

Inside a home

Burnt fence

Landscape timber

Burnt mulch

With Abby Koss (Tofwerk)
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