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' ' Request Summary
Yo A

Model effects from the fire at Louisville Muhammad Ali International Airport (SDF) in
Louisville, Kentucky after the crash of a fully fueled MD-11 plane off the end of the runway.

Real World

Soot from burning fires ignited by a fully-fueled MD-11 crash (see following slides)

Louisville, Kentucky

High Resolution Numerical Weather Prediction: HRRR (High-Resolution Rapid-Refresh) from
NCEP; approx. 3 km resolution

05NOV2025
1714 Local (EST)

* Based on modeling assumptions (see next slide), material from the fire should have
primarily settled primarily to the north and northeast.

* Modeling did not show significant downwind hazard from chemicals other than soot, but
that may be dependent on modeling assumptions (see following slides)

* Thick soot was possible in downwind areas, though how thick is dependent on accuracy of
the modeling.
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V5 Modeling Assumptions
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The fuel payload of the MD-11 was approx. 193,600 Ib (20,000 gal) of JP-8.

The used oil recycling facility that was hit, according the information received, contained
material composed of approximately 90% used motor oil, 5% water, and 5% antifreeze.

It is likely that oil was released along the entire crash path of the aircraft. However, we
assumed this was a relatively small percentage (25% of total) spread out over a large area,
so the main effect of this burning oil would be to ignite objects in the area. The oil itself
would burn off rapidly.

Overall fire was approximated for modeling as:

e Crash site —JP-8 fuel spread over a circular pool 30 m in diameter. This burns for approximately
30 min.

e Crash site non-oil — other material, including foliage, trash, aircraft materials assumed to be
equivalent to a two-story, 7,500 sq ft building burning over approx. 6 hours

* OQil recycling site — oil in a pool 20 m in diameter. This burn lasts approx. 2.5 hr.
* Two other locations along the path were approximated as burning buildings, as with the crash
site.

Note: Above are approximations based on overhead imagery, video, and information
from the NTSB. We cannot verify these assumptions, which may affect the accuracy of
results. This modeling only attempts to cover the first few hours of the incident.

UNCLASSIFIED



- Outputs Provided

i
&

’
L
S
S
>
-

 The outputs provided on the following slides:

Vertically-integrated soot concentration: This represents a view of the cloud looking down from
space. This is coupled with a cross-section of the soot concentration to show vertical behavior.

Soot concentration at ground level. Note: The hazard characterization of these contours are
based on EPA guidance for exposure over 24 hours. The exposures from this incident are shorter
duration than specified in EPA guidance, so not technically applicable.

Soot concentrations 1,000 ft above ground level (shows the extent of the plume at elevation)

Surface dosage of soot at ground level (shows the time-integrated concentration) — this
corresponds closer to the EPA guidance. Levels are based on a 24-hr exposure to the EPA-
mandated concentrations. Exposure over durations other than 24 hr may result in different
health outcomes.

Surface deposition shows where soot material may have settled on the ground. Soot may carry
small amounts of other chemicals that may have a different toxicity than soot.

Outputs are provided at 15 min (early time of the incident with large oil fires burning) and

6 hr (later time with oil fires mostly out).

Note: There are chemical releases associated with these scenarios, e.g., acrolein, sulfur

dioxide, etc. However, based on the assumptions made in these models, hazards from
these chemicals were highly local, of similar size-extent to the fires.
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Effects at 15 min
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Soot Vertical Profile — 1729 EST
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Soot Conc. at Ground Level — 1729 EST

Hazard: Soot from fire (see slide 3)
Location: Louisville, Kentucky
DTG: 04NOV2025 1714 EST
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' ' Soot Conc. 1000 ft Above Ground — 1729 EST

Hazard: Soot from fire (see slide 3)
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Serious effects are confined to areas immediately
around the fire. This is due to the both the short
time of exposure and the fact that most of the soot is
buoyantly lifted above the ground by the heat
produced by the fire.
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Hazard: Soot from fire (see slide 3)
Location: Louisville, Kentucky
DTG: 04NOV2025 1714 EST

Soot Surface Dosage @ 1729 EST

Hazardous

Very Unhealthy

Dosage shows time-integrated soot
concentration and is related to health
effects based on EPA guidance.
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Soot Ground Deposition — 1729 EST

Hazard: Soot from fire (see slide 3)
Location: Louisville, Kentucky
DTG: 04NOV2025 1714 EST

Soot Deposition @ 1729 EST
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Levels shown do not necessarily correspond toa
specific health effect. Soot may carry other
chemicals attached to the soot particles. Deposition
shown accounts only for airborne soot, not ground-
level ash that does not end up airborne. Amount of
soot generated is based on rough approximations
and will vary by combusted material.
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Effects at 6 hr
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Hazard: Soot from fire (see slide 3)
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Soot Conc. at Ground Level
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— 2314 EST
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Soot Conc. 1000 ft Above Ground — 2314 EST
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Soot Surface Dosage — 2314 EST

Hazard: Soot from fire (see slide 3)
Location: Louisville, Kentucky
DTG: 04NOV2025 1714 EST
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Hazard: Soot from fire (see slide 3)

Levels shown do not necessarily correspond to a
specific health effect. Soot may carry other

soot generated is based on rough approximations
and will vary by combusted material.
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Legends/Explanations
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. Soot — Surface Dosage

Value Description

Serious aggravation of heart or lung disease and premature mortality in people with cardiopulmonary
disease and older adults; serious risk of respiratory effects in general population. Everyone should avoid

all physical activity

Hazardous

Significant aggravation of heart or lung disease and premature mortality in people with cardiopulmonary
disease and older adults; significant increase in respiratory effects in general population. People with
Very Unhealthy heart or lung disease, older adults, and children should avoid all physical activity outdoors; everyone else

should avoid prolonged or heavy exertion.
Increased aggravation of heart or lung disease and premature mortality in people with cardiopulmonary

Unhealth disease and older adults; increased respiratory effects in general population. People with heart or lung
Y disease, older adults, and children should avoid prolonged or heavy exertion; everyone else should

reduce prolonged or heavy exertion.

Cumulative dosage values based on exposure to 2.5um particulate matter. Concentration values and descriptions taken from Pollutant-
Specific Sub-indices and Health Effects Statements and Cautionary Statements for Guidance on the Air Quality Index tables, in Guidelines for

Reporting of Daily Air Quality — Air Quality Index (AQl), USEPA, EPA-454/B-06-001, May 2006.
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L' Soot — Concentration

Value Description

Vel Serious risk of (1) respiratory symptoms in children/adults, (2) aggravation of heart or lung disease, and
= (3) premature mortality in persons with cardiopulmonary disease and the elderly.

0y,
y
c’O

| 8 ““5& NOA4 *

Significant increase of (1) respiratory symptoms in children/adults, (2) aggravation of heart or lung
Very Unhealthy disease, and (3) premature mortality in persons with cardiopulmonary disease and the elderly.

Unhealth Increased (1) respiratory symptoms in children/adults, (2) aggravation of heart or lung disease, and (3)
y premature mortality in persons with cardiopulmonary disease and the elderly.

Cumulative dosage values based on exposure to 2.5um particulate matter. Concentration values and descriptions taken from Pollutant-
Specific Sub-indices and Health Effects Statements and Cautionary Statements for Guidance on the Air Quality Index tables, in Guidelines for

Reporting of Daily Air Quality — Air Quality Index (AQl), USEPA, EPA-454/B-06-001, May 2006.
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Population figures are based on
LandScan™, a database produced by
Oak Ridge National Laboratory.

LandScan™ is based on the 2020 census
for the U.S. (other nations vary),
overhead imagery, geo-economic, and
other observable data. It was updated in
2024 and refreshed annually.

Reported population numbers are based
upon average day and night time

LandScan™ 2024 data.* -
This population data does not include major shifts in personnel such as relocations, special

events, etc. In such cases the population database needs to be amended or population can
be added or removed within HPAC.

For planning purposes, estimates are assumed to be accurate within +10/-5%. Validation
testing indicates agreement within 20% for select examined areas.

More information is available at https://landscan.ornl.gov.

*Individual day or individual night data is available upon request for US and specialized OCONUS locations.
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