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Introduction

Declining National Air Pollutant Emissions

30 Environmental Protection Agency.

* Significant air quality improvements in last two decades P
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%&Eﬁ SB 535 Disadvantaged Communities (2022 Update)

Torral
California Climate Investments are funds (Greenhouse Gas 3 K !
Reduction Fund and appropriated by the Legislature) from the
proceeds of the State’s Cap-and-Trade Program specifically targeted — ]
for investment in disadvantaged communities in California. These st : il . SB535 Disadvantaged Cullnmunities
funds must be used for programs that further reduce emissions of o 2022 (Censas Tracts and Tribal Arcas)
gresnhouse gases. [ el

Senate Bill 535 (De Ledn, Statutes of 2012) directed that at leasta \VERQEHJLL\.;"
quarter of the proceeds go to projects that provide a benefit to ) [ :
disadvantaged communities and at least 10 percent of the funds go P LS ' Féféce‘gﬁ

iy
to projects located within those communities. The legislation gives = Smog fills the air new the ports of Long Beach and Los Angeles. Photo by Thomas R. Cordova,

CalEPA the responsibility for identifying those communities.

Report: Long Beach, L.A. worst in nation for air
quality
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Data: Air Quality

\7 —

* Census tract level daily O, and PM, . concentration between 2002 and 2019 obtained from EPA’s
Remote Sensing Information Gateway (RSIG): Fused Air Quality Surface Using Downscaling (FAQSD)
Files

* A Bayesian space-time down-scaler model is used to "fuse" daily ozone (8-hr max) and fine particulate air (24-hr average)

monitoring data from the National Air Monitoring Stations/State and Local Air Monitoring Stations (NAMS/SLAMS) with
12 km gridded output from the Models-3/Community Multiscale Air Quality (CMAQ) model.
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Data: Demographic

Age, race and
ethnicity
specific
population
data is
generated for
each year with
EPA’s PopGrid
program
based on 2010
US Census
block data.

Age groups:
Every 5 years
for: age 0-84
One group
for: age 85+

New York Clty
o

J % Population
L. Black Alone or
" in combination

80% or more
50% to 80%
35% to 50%
20% to 35%
10% to 20%
5% to 10%
2% to 5%
Less than 2%

In 2020, there were 47,511,020* Black
Americans (either alone or in combination).

Total: 14.2%*

Top Ten (#)

Source: 2020 United i
States Census,
Redistricting Data
Summary File

%% Population
" Hispanic or Latino

80% or mare
50% to 80%
35% to 50%
20% to 35%
10% to 20%
5% to 10%
2% to 5%
Less than 2%

In 2020, there were 65,329,087*
Americans who were Hispanic or Latino.

e~ T1otal: 19.5%%*

Top Ten (°/o)
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Top Ten (#)

Los Angeles, C&
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T 2 s, T sl ol Co Litia, 4 Pazra Rl

Mo
Willalha
Mo-ovis, PR 99.57%
Orocavis, PR - 99,554
50 L orenze, oK - 90 5%,

© Advanced Power and Energy Program 2022

**RESULTS ARE PRELIMINARY**

% Population
Asian Alone or
in combination

30% or more
25% to 30%
20% to 25%
15% to 20%
10% to 15%
5% to 10%
2% to 5%
Less than 2%

In 2020, there were 24,009,902* Asian
Americans {either alone or in combination}.

| y v\j
| = Total: 7.2%%*
. CaE AN Yt Top Ten (%)  Top Ten (#)
. o ., o }(?v* b e
Y SN e
Qe Source: 2020 United % \
-y - N States Census, g
k7 ’l-' L Redistricting Data |
| b, Summaneie T

Meaning American Indian,
Alaska Native, Native Hawaiian,
and Other Pacific Islanders

. % Population
~ Indigenous Alone

80% or more
50% to 80%
35% to 50%
20% to 35%
10% to 20%
5% to 10%
2% to 5%
Less than 2%

In 2020, there were 4,447,431%
Americans with only Indigenous ancestry.

Total: 1.3%*

Top Ten (#)

Source: 2020 United
States Census,
Redistricting Data
Summary File
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Data: Social Vulnerability

**RESULTS ARE PRELIMINARY**

» CDC/ATSDR Social Vulnerability Index (SVI) were used
to rank the risk level of communities, the top 10%
communities are considered as “high vulnerability”
(HV) communities.

(" A

[ Below Poverty ]
Socioeconomic [ Unemployed j
Status [_ Income j
ki 3 L No High School Diploma _J
( f f Aged 65 or Older ]
Hoime L Aged 17 or Younger J
co:;:::::: * [ Civilian with a Disability ]
\ ‘_ [ Single-Parent Households :[
[ Minority w

Minority Status

&

= [ Speaks English "Less than Well" w
( b [ Multi-Unit Structures ]
Housing Type & E MZ‘::;:;:“ }
Transportation [ b ]
. y L Group Quarters ]
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Method: Exposure and Mortality

* Environmental Benefits Mapping and Analysis Program - Community Edition (BenMAP-CE) from EPA is used
for health impact analysis. Two sets of EPA’s core health impact functions (long-term effects) are applied for
two age groups:

* Age group 30-99: Universal (PM, .: Mortality, All Cause) functions and universal (O3: Mortality: Respiratory) from Turner et al. 2018
* Age group 65-99: Racial and ethnicity specific (PM, .: Mortality, All Cause) functions and universal (O3: Mortality: All Cause) from Di

et al. 2017
Table E-1. Core Health Impact Functions for Particulate Matter and Long-Term Table F-1. Core Health Impact Functions for Ozone and Mortality*
Mortali
ty Co-
Effect Author Year Location Age | Poll Metric Beta Std Err Form Notes
Effect Author Year Location Age Co-Poll Metric Beta Std Err Form Notes
Long-term Turner etal. | 2016 |Nationwide 30-99 | PM2s, |Annual 0.007696 | 0.001176 |Log- Warm season.
. . . . Mortality, NO- (D8HourMax) linear
Mortality, Turner et 2016 | Nationwide 30-99 0s Annual 0.005827 0.000963 | Log-linear X
Respiratory
All Cause al.
Table F-6. Core Health Impact Functions for Ozone Sensitivity Analyses
. . i . syr Co-
Table E-8. Core Health Impact Functlc.)ns for Parqculate Matter Sensitivity Analyses Effect muthor || vear || Loeation! | Age || on Metric Beta | stdErr | Form Notes
of At-Risk Populations - : —
Mortality, Dietal 2017 | Nationwide 65-99 | PM2s | Annual 0.001094 | 0.000050 | Log- All Cause, warm season
o All Cause (D8HourMax) linear
Effect Author Year Location Age | Poll Metric Beta Std Err Form Notes
Mortality, Dietal 2017 | Nationwide 65-99 | 03 Annual 0.0061 0.0001 Log-linear Nol}—Hispanic
All Cause White
Mortality, Dietal 2017 | Nationwide 65-99 | O3 Annual 0.0110 0.0008 Log-linear Hispanic White
All Cause
Mortality, Dietal 2017 | Nationwide 65-99 | O3 Annual 0.0189 0.0004 Log-linear Black
All Cause
Mortality, Dietal 2017 | Nationwide 65-99 | 0z Annual 0.0092 (0.0010) Log-linear Asian
All Cause
:Iltl)rét;llli:gn Dietal 2017 | Nationwide 65-99 |0z | Annual 0.0095 0.0019 Log-linear Native American

COMMUNITY EDITION

6
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* A matrix is needed to evaluate the overall distribution of
air pollution-associated health burdens across different
racial and socioeconomic groups.

* A Lorenz Curve based method (the Suits Index) is adopted
to calculate the “Environmental Justice Index” (EJI):

* The liner regression method is applied for the overall
annually variation trend/slope of different variables.

**RESULTS ARE PRELIMINARY**

Method: Environmental Justice Index

B,

E]I _ Area X

Area X+AreaY
Evaluates the overall distribution of health burdens across the
entire spectrum of communities.

Normalized index for different spatial or time period assessment
regardless of the absolute total health burdens

Cumulative share of health burdens

A positive EJI (e.g., line C) indicates more health burdens attributed
to more vulnerable communities.

A negative EJI (e.g., line D) indicates more health burdens
attributed to less vulnerable communities.

A larger EJI indicates a poorer environmental justice level.

100

Cumulative percentage of total tax burden

Cumulative share of population ranked by SVI

More Vulnerable

Cumulative percentage of totalincome

nature communications

Article

Suits, D. B.
Measurement of

=
> —®)

Tax Progressivity.

https:/fdoi.org/10.1038/541467-022-33205-9

Decarbonization will lead to more equitable
air quality in California
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Results: Trends in air pollutants exposure

2002 - 2019 PM; 5 PM,_s Expousure (pg/m?) .
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PM, . Mortality Trends

)

o—e

2002-2019 PM5 5 Age 30+ 2002 - 2019 PM; 5 Age 30+ PM; 5 Mortality Risk

Bar: Age 30+; Line: Age 65+
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O, Mortality Trends of Age 30+

2002-2019 O3 Age 30+

0 5 10 1 20 25 30 35 40

(death/10° adults)

[ T S

0 20 40 60 80 100
(death/10° adults)
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2002 - 2019 O3 Age 30+

19.6% Com. increased (14.3% HV)

B

0.5 0.0 0.5 1.0
Mortality Trends (death/10° adults/year)

2002 - 2019 O3 Age 65+
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PM, . Environmental Justice Trends

* 41 states with positive EJI for age 30+ in 2019
* 44 states with positive EJI for age 65+ in 2019
e 23 states with increased EJI for age 30+

e 28 states with increased EJI for age 65+

e Massachusetts, Wisconsin, Pennsylvania,

Minnesota, and Connecticut with improved EJI for

30+ but degraded EJI for 65+.

e Hispanic and Black population contribute most to C
the increase of above-average-risk populations

within HV communities, with elderly Asians in
California as well.

2002-2019 PM.s Age 30+ 2002-2019 PM-.s Age 65+

Pennsylvania [ . Arizona [N
Arizona ] North Carolina NI
Texas ] Texas [ N
Florida [ Florida NN e
North Carolina ] | California I
-10 0 10 20 30 -5 0 5 10

(thousands adults/year) (thousands adults/year)
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Positive EJI for disproportion risks
towards vulnerable communities

2019 PMy 5 Age 30+ 2019 PM; 5 Age 65+

0 10

Environmental Justice Index (%) Environmental Justice Index (%)

2002 - 2019 PM; 5 Age 30+ 2002 - 2019 PM; 5 Age 65+

u White
m Black
Asian
m Hispan
Native
e NN N
-04 -02 0.0 0.2 0.4 0.6 0.8 -0.2 0.0 0.2 0.4 0.6 0.8 1.0
Environmental Justice Index Trends (%/year) Environmental Justice Index Trends (%/year)
15

Positive trend for degraded EJ level
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O, Environmental Justice Trends

* 34 states with positive EJI for age 30+ in 2019

» 38 states with positive EJI for age 65+ in 2019

* 18 states with increased EJI for age 30+

* 26 states with increased EJI for age 65+

* Montana, Delaware, and Tennessee with
improved EJI for 65+ but degraded EJI for 30+.

* Hispanic and Black population contribute most to
the increase of above-average-risk populations
within HV communities.

2002-2019 Os Age 30+ 2002-2019 Os Age 65+

Massachusetts [N I New York ] .
Nevada |[HENE N Texas [ [ | | = White
Pennsylvania N Arizona | | m Black
Arizona NN I North Carolina [ . Asian
North Carolina INEEEENNEE California Il .
m Hispan
0 10 20 30 -4.5 0 45 9 13.5

Native

(thousands adults/year) (thousands adults/year)
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Positive EJI for disproportion risks
towards vulnerable communities

2019 O3 Age 30+ 2019 O3 Age 65+

Environmental Justice Index (%) Environmental Justice Index (%)

2002 - 2019 O3 Age 30+ 2002 - 2019 O3 Age 65+

ST

T

0.4 0.2 0.0 0.2 0.4 04 ~0.2 00 02 04
Environmental Justice Index Trends (%/year) Environmental Justice Index Trends (%/year)

Positive trend for degraded EJ level
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Environmental Justice Index (%)

Social-Economic status of top 10% mortality risks Communities

» In the national level, EJI are

increasing for PM, .-related

mortality while remaining relatively

constant for O,-related mortality.
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» Fourteen socioeconomic factors of communities with the
top 10% mortality risks (e.g., high-risk) are analyzed for
different pollutants and age groups.

» High-risk communities are increasing in Crowding, Poor
English, Minors and Minority levels.

2002-2019 Trends (% per year)
Age 65+ O, mAge 30+ O,

2002-2019 Mean

= Age 30+ PM,.; Age 65+ PM,.; m Age 30+ PM,

Age 65+ PM, .5

—o— PM>y 5 Age 30+

—o— PM; 5 Age 65+

—e— (O3 Age 30+
O3 Age 65+

Q\._Av h._.___._./
T P> PP RO XD D0 A DO
PROPPPPRPPPCRRPPRRP P
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——Age 30+ O, Age 65+ O, - Group Quarters
Poverty — No Vechicle
Qi;?:aﬁs 1 Unemployed I Crowding|
_ 0.8 — Mobile Homes
No Vechicle }6, =~ Low Income S — Multi-Unit House
( 04 — Poor English_|
. Poor
Crowding &0.2 Education | — Minority |
0 = Single Parent
I_I\{Iobile ( > Age 65+ | Age 17-_|
omes £ | —— Age 65+ |

Multi-Unit

Poor Education

Age 17- -
House — Low Income
Poor English Single Parent —_—h Unemployed
Minority e Poverty
-08 0 0.4 0.8
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Conclusion

Significant air quality improvements were achieved between 2002 and 2019, particularly for PM, ..
* For O;, more improvement occurred in eastern regions of the US.

* The disproportionate burden of air pollution-associated health risk is increasing for HV communities,
especially for PM, ..

* Elderly populations (age 65+) experience higher health risks and inequality.

* |t is important to develop race and ethnicity specific health risk functions, e.g., Black populations have
3X higher mortality risks due to PM, c among the elderly groups.

* Minority groups experience most of the increase in above-average-risk populations within HV
communities.

* Elderly ratio is the most important factor for high-risk communities of age 30+, while minority is the
most important factor for high-risk communities of age 65+.

* Our environmental justice index can capture and assess the equitableness of air pollution health risk
distributions. It can help policymakers to better evaluate the progressiveness of environmental
mitigation policies in improving environmental justice.
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