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Salton Sea dust: il
composition, transport, and health
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Disclaimer: most of the work | will be
sharing today is not my own!
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What do we know about what’s in Salton
Sea dust?
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What do we know about what's Iin Salton
Sea dust?
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* Monthlyish dust collection from May 2017 to April 2018
« Chemical composition analyzed by month and location (ICP-MS and IC)
* |dentified key types using Positive Matrix Factorization (PMF)



Enrichment Factors in dust show natural and human

signatures

b

 Enrichment Factor: how
much of this element is
present, relative to
“normal” desert dust?
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Soll spatial distributions indicate origins of identified
source types

Colorado Alluvium: U, Ca
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Soll spatial distributions indicate origins of identified
source types

Colorado Alluvium: U, Ca Local Alluvium: Al, Fe, Ti
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Positive Matrix Factorization provides a way to sort out
individual sources by their composition fingerprint

Fraction of Total Observed Factor in Sample
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Positive Matrix Factorization provides a way to sort out
individual sources by their composition fingerprint

A) Playa Fraction of Total Observed Factor in Sample
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Direct anthropogenic sources also identified through high
concentrations of elements associated with human activity

Fraction of Total Observed Factor in Sample

F) Anthropogenic Trace Metals
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Direct anthropogenic sources also identified through high
concentrations of elements associated with human activity

Fraction of Total Observed Factor in Sample

D) Agricultural Burning
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How does human activity influence these sources?

Anthropogenic Copper and Anthropogenic Trace Metals: direct
anthropogenic emissions

Colorado Alluvium and Agricultural Burning: agricultural practices
Playa and Sea Spray: water management practices
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ogether, identified sources show patterns in dust
composition over space and time
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ogether, identified sources show patterns in dust
composition over space and time
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Playa sources expected to increase with ongoing
reduction in Salton Sea water levels

PM10[gm™] .

 Preliminary simulations show local
dust event concentrations up to 10 : ‘ ,
times higher in some locations due . -~ S -
to increase in playa area by 2030

1100

116°0'0"W 115°30'0"W

=

150

325 N

116.00 W 115.5 W 115.00 W

Parajuli and Zender, 2018




(General conclusions

* Able to investigate temporal and regional
Influence of dust sources

7 source types identified

- Sources strongly influenced by
human activity contributed to 55-80%
of dust flux

* Playa emissions most intense in
spring/early summer, and expected to

For detailed questions:
Dr. Roya Bahreini

INncrease over time bahreini@ucr.edu

« What does all this mean for people?



BREATHE Center at UCR (Bridging Regional Ecology,
Aerosolized Toxins, and Health Effects)

* Interdisciplinary team
PR iIncluding epidemiologists,
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Health impacts of different particle types explored through variety of
methods, including mouse chamber exposure studies
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Preliminary results show unusual inflammatory
response to Salton Sea dust

* Neutrophils (identified with
arrows to the right) typically e

associated with health conditions
such as bacterial pneumonia

» Extracts from Salton Sea dust
Induce elevated neutrophil

counts while Palm Desert dust PIIIIIIIIRIRR AR OI
does not
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Recently funded NIH center will help explore these, and other
concerns as part of focus on health disparities and
community-based solutions

« What factors are driving
large disparities Iin
childhood asthma and
other health conditions?

New center to address health disparities & g_ow can thtc)ese
A . . Isparities be
in inland Southern California ~ddressed and reduced

Five-year, $16 million grant from the National Institutes of Health will help launch through collaboration
Center for Health Disparities Research at UC Riverside with local community’?

https://news.ucr.edu/articles/2019/08/23/new-center-address-health-disparities-inland-southern-california



https://news.ucr.edu/articles/2019/08/23/new-center-address-health-disparities-inland-southern-california

Additional collection sites and methods planned for
coming years

BREATHE Center Director

Dr. David Lo
david.lo@ucr.edu




ransport modeling will provide more resolved
estimates of exposure and impacts

Mean daily PMyq

» Surface observations inform e} 0 o
emissions, which inform exposure il 1 o
estimates e —— =1k

- Increased air sampling provides = L
validation and tuning opportunities

« Knowing dust compaosition,
transport patterns, and health
Impacts can empower residents
and improve regional health
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In Summary

 Dust sources in the Salton Sea region
show differences both in composition
and In health impacts — it's not just
about total mass!

« Ongoing work will help answer key
guestions and connect the dots
between emissions and illness

* Improving health and reducing health
disparities will require a holistic,
community-focused approach

» .



