"J\.
ls

M‘, e Julian'D: Marshall
Kiely Endowed; Pro%
Civil & Enwroﬁ'fnental‘Eng] eeringra =
.’r\y&Washlngton

COLLEGE OF ENGINEERING
UNIVERSITY of WASHINGTON

Acknowledgements

J. Apte, M. Bechle, L. Clark, J. Liu, D. Millet,
N. Nguyen, E. Novotny, D. Paolella, C. Tessum,
Y. Wang, H. Xu

CIVIL & ENVIRONMENTAL ENGINEERING
UNIVERSITY of WASHINGTON
College of Engineering

INSTITUTE ON THE

| | ENVIRONMENT
UNIVERSITY OF MINNESOTA
Inicitive for Renewable Energy and the Enviranment

Driven to Discover

2/11/20



3 ‘47'

We don't all breathe the same air

Jesse Marquez

Racial segregation: long-standing, structural

4 Redlining
(1933-1977)

Racial covenants
1920 1968)
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“Said lots or structures shall not be rented, leased, or
occupied by persons other than those of the white
race, except domestic servants.”

Developer: Foster R. Palmer, 2/21/1940.

Properties covered: 36
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Background: Housing segregation

1926: US Supreme Court supports restrictive covenants and
exclusionary zoning

1933: Home Owners’ Loan Corporation (redlining)

1934: Federal Housing Administration

1938: Federal Highway Aid

1948: US Supreme Court strikes down restrictive covenants
1949: Housing Act

1968: Fair Housing Act

What is environmental justice?

Outcome
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Process

Systemic
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. B - " - Existing disparities
Rﬁtam!“ T - Who causes the pollution?
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_ 2. The way things could be

- Emission-reductions by source & location
to reduce impacts & disparities

3. Conclusions

Spatial precision nationally?

AirNow.gov — AQI for Seattle, WA
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Spatial precision nationally
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Novotny et al., 2011
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Who causes vs benefits from activities?
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Tessum et al, PNAS, 2019 12

2/11/20



Who causes vs benefits from activities?

PM,, levels (micrograms per cubic meter)
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2. The way things could be

- Emission-reductions by source & location

URE to reduce impacts & disparities
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Air quality engineering: source control

emissions —> concentration = exposure > intake = dose - health effects

Marshall and Nazaroff, 2007 15

| Source | _Location _

Which sources/locations matter
most for total health impacts?

Largest impact per emission
reduction (“bang for the buck”)?

Are benefits distributed fairly; do
they address existing inequities?

Impact
Marginal impact

Equity/justice
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Impact by source
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Where to target pollution reductions?

Diesel PM, 5, Southern California
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Where to target pollution reductions?

Diesel PM, 5, Southern California
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| Source | _Location _

Which sources/locations matter
most for total health impacts?

Largest impact per emission
reduction (“bang for the buck”)?

Are benefits distributed fairly; do
they address existing inequities?

Impact
Marginal impact

Equity/justice
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Role of electric vehicles?

Health impact =
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Summary

1. The way things are
 Spatial patterns of people (segregation) and
pollution result in disparities by race / income / SES
 Cleaner air reduces absolute disparities

2. The way things could be
« Differences by emission source & location
 Impact, efficiency, disparities
 Improve air-quality, especially for those most at risk

23

Publicity is... a
remedy for social and
industrial diseases.
W Sunlight is said to be
the best of
disinfectants; electric
ight the most
efficient policeman.

\

US Supreme Court Justice
Louis Brandeis, 1913

24
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Short- & long-term
Local & systemic
Process & outcomes
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