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PM10 Downwind of the 
Oceano Dunes
• Usual sources

• Background (aerosols, traffic, sea salt)
• Wildfire smoke (2020, 2017)
• Regional Dust (2020, 2019)

• Wind-blown dust (saltation derived)
• Influenced by:

• ODSVRA Dust Control Projects
• Winds
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ODSVRA Dust Controls
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Exhibit 1: APCD Analysis – 2021 

“Difference-in-differences” analysis to 
control for meteorology

• Comparing 2021 to pre-SOA (2017):
• Dust controls increased 

from 55.3 to 322.5 acres 
• At CDF, wind event day PM10 levels 

decreased 33.5%.
• Median 24-hour wind day PM10 in 

2021:
• Observed: 52 μg/m3

• Predicted: 77 μg/m3

• Parks/DRI Model predicts 38.8% 
improvement over this period

Percent of wind event day PM10 levels 
vs pre-SOA (2017)
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Exhibit 1: APCD Analysis – 2021 

Annual Hours > 300 μg/m3
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Exhibit 1: APCD Analysis – 2022 So Far 

2022: 90 more acres completed May 10 Winter/Spring Trends
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Exhibit 1: APCD Analysis – 2022 So Far 

2022: 90 more acres completed May 10 Hours > 300 ug/m3, Jan 1 – May 31
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Desert Research Institute: Wind Power Density

2021 ARWP Attachment 10
• Track changes in relationship 

between:
• PM10 at CDF
• Wind power density

( ~ wind speed3) 

• Filter data to hours with high 
winds from the dunes

• Sum of PM10 vs Sum WPD



Desert Research Institute: Wind Power Density

See also Atmospheric Environment: X paper Highlights:
• Analyzes impact of 2020 COVID-19 

riding ban using PI-SWERL and 
WPD data

• Riding areas 2 to 3 times more 
emissive than non-riding

• Typically, riding area emissivity 
increases during Spring and 
Summer

• In 2020, it decreased
• 46% overall decrease over 5 months



Conclusion 

• For pre-SOA (2017) through 2021
• Wind-event-day PM10 at CDF has improved by 33.5% due to mitigations
• Aligns well with model prediction of 36.8%
• Corroborated by 

• Trends in hours > 300 μg/m3, 
• Trends in exceedances of District Rule 1001,
• Trends in exceedances of the California PM10 standard,
• DRI’s Wind Power Density analysis.

• 2022 so far
• Windiest winter/spring along the coast since 1976
• Fewer hours > 300 μg/m3 this year than last

• 2020’s temporary off-roading ban resulted in significantly less dust production



Contact / Additional Info
Karl Tupper, Senior Air Quality Scientist
SLO County APCD
ktupper@co.slo.ca.us
www.slocleanair.org

ODSVRA-related materials:
https://www.slocleanair.org/air-quality/oceano-dunes-efforts.php
https://bit.ly/2ThvaFf 

Hearing Board-related materials:
https://www.slocleanair.org/who/board/hearing-board.php 
https://bit.ly/3dQRRtu
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