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Social Justice Movements (Re)Shape Research & Policy Priorities
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Funding incentives for community-engaged research...
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...change how scientists hypothesize and study environmental links to disease




Triple Jeopardy and Environmental “Riskscapes”

Social Context: Social inequality, segregation, discrimination

Demographics: Race/ethnicity, immigration status, income, wealth, geography
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In utero exposures to multiple toxic chemicals

* We know little about the extent F
of in utero exposures to e ‘
. - MINBE [y | Pertuoroq .
multiple compounds and the | _,_q*;{‘\f‘ﬁyfjgmrlgm
. . enanthr e~ N OFfe BUtyl
degree to which chemicals are _
r NABY :.3&“
transferred from mother to E)FO Napma\er;’eéfﬂ
SN for o

fetus. = PF OA

Woodruff et al. 2011



ECHO/Chemicals in Our Bodies 2:
Environmental Chemicals, Chronic Stress & Fetal Growth/Neurodevelopment in Offspring

Prenatal Chemical Exposures

[Per- Poly- fluorinated chemicals (PFASs) & PBDEs in maternal serum and phenols in urine ]

Chronic Stress Exposures

. N

* Maternal perceptions of chronic stressor exposures oL
* Neighborhood Stressors ECHO
* Biomarkers of stress response on Gl el Outcomes
* Maternal Corticotrophin Releasing Hormone (CRH) JCor
\_ * Telomeres in maternal and fetal cord blood leukocytes ) @ e
Health and the Environment

Fetal Growth and Developmental Outcomes

Association of chemical and stress exposures (and their 6 i
potential interactions) and:

» effect biomarkers (telomeres and CRH

: * perinatal outcomes I
. * neurodevelopment (7-8 months/2 years/4 years)
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Is elevated corticotropin releasing hormone
(CRH) a physiologic response to chemical and
non-chemical stressors?

* Stress activates HPA axis, increasing cortisol
production and CRH

* Excess CRH = preterm birth
* CRH elevated in response to certain

endocrine disrupting chemicals (phenols,
phthalates, parabens)

Biobehavioral Pathway from Chronic
Stress to Preterm Birth
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Prenatal exposure to some PFAS f
associated with higher CRH ;
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A. Stressful Life Events

PFNA - al;.——
PFOA - --t ———————————————————
e i "
PFHxS ‘r-. —————————————————
Me-PFOSA-ACOH ;.L -

® Stressful Life Events — Yes

4 Stressful Life Events — Mo

-5 ] 5 10
Difference in CRH (95% CI)

D. Foed Insecurity

FFHA
L
SN
PFOA
&
FFOSY A e
PFHxS e, Y
Me-PFOSA-AcOH{| “.
» Food Insecurity - Yes
4 Food Insecurity - Mo
2 i) 5 10 15 20

Difference in CRH (95% CI)

FENA

PFOA

FFOS

PFHxS

Me—PFOSA-AcOH

B. Perceived Stress

_____ i
®
_______ y—
L 4
_______ iy —
&
_______ A
®

_____ A
&

* Perceived Stress — Yes
& Perceived Stress - No

_1u -:| i0
Difference in CRH (95% CI)

E. Financial Strain

C. Depression

PFNA - °
PFOAA """
-
FFOSA
L
PFHxS ® e
Me-PFOSA-AOH - . A
= Depression - Yes
4 Depression — No
-40 -20 [} 20 40

Difference in CRH {95% CI)

___________ N
PFNA
&
i
PFOA
®
PFOS
®
A
PFHxS - P
Me-PFOSA-AcOH{ “‘. """"""

# Finangial Strain - Yes
4 Finangial Strain - No

0 10
Difference in CRH (95% CI)

SIQDe FUK uhawlrgvkls
vwurgjhudp rqj z rp hg z kr
h {shuhgfhg vwuhvvruv

Ohhduihjuhwirg p rghordgmxwwhg irujhwdwlrgdodjh dw
y¥w/p dwhgdodjh/wdfhhvkg | /hoxfdvirg/dgg sdulw|

Hin hwdd 5354 /Journal of Exposure Science and
Environmental Epidemiology.



@ Stressogens and depression during pregnancy

Jill[l. Increasing rates of perinatal mood and anxiety disorders

/

- I

&%\ D Multiple environmental and social factor influences

@ Long-term health and economic impacts
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. PFAS Mixture:
Research Findings
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Environmental (in)justice

Studies consistently show that people of color are more likely
than White people to:

Live near a hazardous waste treatment and disposal facilities
Live near coal fired power plants

Live near concentrated animal feeding operations

Live in chemical disaster vulnerability zones

Live in areas out of attainment with the Clean Air Act
Experience increased cancer risks from air toxics

Breathe air with elevated rates of traffic-related pollutants
Lack access to clean drinking water

Lack green space in their neighborhood

13



Drivers of Environmental Inequities:

Racial Segregation in US Cities and Redlining
Multi-group Dissimilarity (Dm) by Metropolitan Area in the United States
US Census, 2010
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Racist criteria used by Home Owner Loan Corporation (HOLC) to
grade neighborhoods in the 1930s: Los Angeles

AREA DESCRIPTION \
Security Map of LOS ANGELES COUNTY
1- POP‘.JLAHON: [+ Iﬂ(,‘feaslﬂg o Decrea.nng - g Yes

b. Class and Occupation. VEA workers, laborers, low scale clericals, factory workers, ete

Income §200 to ﬁISOO
c[_f?uﬂp:thﬁmumAQM.- Nationalities

V. Mexicans, Japenese and 1OW CL&ss & Wem__ N 4
Italians

e. Shifting or Infiltration . EnCTOACHmeNt Of 1ndusily a UhTeart.

8. DESCRIPTION AND CHARACTERISTICS OF AREA:

Terrain: Level. No flood or construction hazards. Land improved 90%, Zoning
is mixed, but improvements are lergely single femily dwellings. Conveniences are

all readily available. This is the ™melting pot"™ area of Los Angeles, and has
long been thoroughly blighted.

two thirds of the area.

hl
The Negro concentration is largely in the eastern
Original construction was evidently of fair quality but
proper maintensnce is notable. Population is unifommly of poor quality
and many improvements are in a state of dilapidetion. This area is a fit loca-
tion for a slum clesarance project.

The area is accorded a "low red" grade.
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Source: Mapping Inequality: Redlining in New Deal America




The Color Line Reflected in Green

Green space and heat island risks are not
distributed evenly across urban areas.




Redlined neighborhoods have less greenspace
Example-- New York City

Homeowner Loan Corporation (HOLC) grades 2010 greenspace quintiles

orade a under 0.35
Grade B O 0.35t0 0.41
Grade C O 04110045

B GradeD | 0.45 to 0.51
=] over 0.51

Nardone A, Rudolph KA, Morello-Frosch R, Casey JA (2021) Redlines and Greenspace: The Relationship between Historical Redlining and 2010 Greenspace
across the United States. Environmental Health Perspectives. 129(1)



The climate gap: extreme heat & preterm birth

* People of color are more likely to live in “high
heat-risk” neighborhoods with less trees and
more
impervious
surfaces,
especially in — :
more segregated 'Ir'!'"'
metropolitan |

areas
- oy . .
Image: ASU's National Center of Excellence on SMART Innovations

m Environmental Health Perspectives

The Racial/Ethnic Distribution of Heat Risk-Related Land Cover in
Relation to Residential Segregation

Bill M. Jesdale =, Rachel Morello-Frosch, and Lara Cushing

* Extreme heat is associated with increased risk of
preterm birth, particularly in early pregnancy
and in neighborhoods with
the greatest

concentration of
racialized poverty

SPECIAL ISSUE ARTICLE Paediatric and

Perinatal Epidemiology

Extreme heat and its association with social disparities in the
risk of spontaneous preterm birth

Lara Cushing!® | Rachel Morello-Frosch®® | Alan Hubbard?



Heat waves associated with 10-20% increased risk of pre-term birth following unusually
hot days defined as Maximum Apparent Temperature 240°C (compared to <20°C)
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Percent Change per 10°F, 95% CI
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Basu et al.
Am J Epidemiol 2010;
172:1108-1117



Oil and Gas Development: Health Hazards

Air pollution

Water pollution
Excessive light at night
Other social stressors

B,

Frontiers in Ecology and the Environment, 2014



Wells (n)

Distribution of exposure to wells by HOLC
neighborhood grade (N=33 US cities)

D A,

All Wells Wells Before Appraisal Welis After Appraisal
] [l within neighborhood
[CJ within 100 m of neighborhood
4000
2000 1 I
A B C B C D A B C D

HOLC Grade

Gonzalez et al 2022 Journal of Exposure Science & Environmental Epidemiology;
https://doi.org/10.1038/s41370-022-00434-9



Oil and Gas Development in CA Adversely Affects Birth Outcomes

Living Near Oil and Gas Wells
Linked to Low Birth Weightin

Approximately 3,080,713 (7.9%) of Californians Infants
live within 1 km of an active oil and gas well

= 40% more likely to have a low-birth-weight
baby

= 20% more likely to have a small for gestational
age birth

= 10% increased risk of preterm birth

= Effects are even stronger for pregnant people
living near fracked wells

u Effe Cts S h OW n to b e St ro n ge r. a m O n g La t i nX :arvei;egnl;‘s:ﬁryt;feg;s;:;:E:;;Siding near oil and gas wells may put pregnant women at risk of

1 The researchers analyzed almost 3 million births to mothers living within 10 kilometers of at
p reg n a nt p e O p | e ( p rete r m b I rt h ) least one oil and gas well between 2006 and 2015. It included people in both rural and urban

areas and people living close to active and inactive oil wells.

Tran et al. EHP 2020, Tran et al. Environmental Epidemiology 2021, Gonzalez et al. Environmental Epidemiology 2021



Historical redlining and air pollution

Population-weighted mean annual intraurban levels for (a)
NO, and (b) PM, s by HOLC grade and race/ethnicity

T T 0-2
a. : b.
& . 'Y
Modern air pollution disparities in historically redlined areas :Issigl?rEKS()H) ‘,"‘
j . Chicago, IL =, = [ Black (B) ,of' T = 0.1
ol %‘: & c & ol 15
e £ e White (W) - 2
: e o B @ ]
. 2 e 8
’“ 202 redlmmg FE"'E?*; sT04 A D —— § 0 2 0
maps drawn in F—— % _ & g
the 19305 5 5 £ 0.1
5 ¥ A v t‘ E © ). | _
3 l | S o Air pollution i o N
y ‘r g . ﬁgf w 2 zol;g?ngr:-:‘oansg‘s = =
ﬁg‘, @ BT S with 1930s £t a.
- LosAndles, CA-~| " Detrolt, i ot e L £ B g e
! ©
2y £
E v W
£ A .E -0.3
2t 1 =
" " .‘, ;
Lane et al. Environ. Sci. Technol. Lett. 2022 ‘ -0.4 §
A B C D A B C D
HOLC Grade HOLC Grade

HOLC — Homeowner Loan Corporation



Environmental Health 2010

Morello-Frosch et al.
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AB 32 & SB 32 — California’s Global Warming Solutions Act:
Health and Equity Benefits?
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California’s historical emissions and targets under AB 32 and SB 32. (Adapted from Greenblatt, 2015)

Source: http://www.vox.com/2016/8/29/12650488/california-climate-law-sh-32



Co-benefits of addressing climate change: power plants

Pollutants/billion Btu energy produced
* In addition to GHGs, power

plants emit particulate matter
(PM), NOx, SO,, benzene,
mercury, lead, and other
pollutants

4000 -

3000 -

2000 -

« >10,000 deaths annually in the
U.S. attributable to power

plant emissions 1000 -

Pounds per Billion Btu of Energy Produced

0-

Source: American Lung Association. Toxic Air: The NOx PM SO
Case for Cleaning Up Coal-fired Power Plants. 2011. 2




Leveraging a “natural experiment” to assess short-
term health benefits of power plant closures

CALIFORNIA: 8 OIL AND COAL RETIREMENTS (2001-2011)

® Coal plant
e Qil plant

0 200

Hunters Point, San Francisco Retired: 2006



Pollution Levels Declined in the Wake of Plant Closures
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California power plant closures associated with 2%
reduction in preterm birth rates - adjusted results
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Casey JA, Karasek, D, Ogburn, EK, Goin D, Dang K, Braveman, PA, Morello-Frosch R (2018) Coal and oil power plant retirements in California associated
with reduced preterm birth among populations nearby. American Journal of Epidemiology, doi: 10.1093/aje/kwy110.



Hyper-localized Measures of Air Pollution and Preeclampsia in Oakland, CA
Goin et al, ES&T, 2021
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Map
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Preeclampsia risk differences (95% CI) per 100 women associated with
hypothetical intervention reducing pollutant levels to the 25th percentile versus

observed levels by exposure characterization distance
(Goin et al, ES&T, 2021)

@ closest 30 m segment A average within 120 m

2.5
2.0
15
1.0

Preeclampsia risk difference

-3.0
=3:5

NO, BC UFP

» Estimates shown for each pollutant averaged within 120 m and within 30 m of maternal residence at delivery.
» The 25th percentile was 9.0 ppb for NO2, 0.27 ug/m3 for BC, and 26.6 # x 103/cm3 for UFPs.
» Adjusted for maternal race/ethnicity, insurance type, age at delivery, age squared, smoking history, parity, season of conception,
proportion of census block with educational attainment less than high school, and proportion of census block living below the poverty line



Preeclampsia risk differences (95% CI) per 100 women associated with hypothetical
intervention reducing pollutant levels to 25th percentile versus observed levels
— stratified by race/ethnicity

@ closest 30 m segment A average within 120 m
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Implications for addressing cumulative impacts &
advancing environmental justice

Underlying science takes awhile...
Communities can’t wait until scientists sort it all out.

Community- and data-driven tools support action-
oriented science to:

— Integrate place — level measures of environmental and
social “stressogens”

— Highlight communities of regulatory concern

— Target strategies that integrate public health,
sustainability, and environmental justice goals

— Target resources (e.g., CA’s Climate Change Investments
& Biden Administration's Justice40 Initiative)



Integrating Equity and Sustainability Goals in
Climate Policy— California Climate Investments

Revenue from regulation of industrial
greenhouse gas emissions targeted for
investment in projects that:

— Reduce pollution and greenhouse gas
emissions

— Enhance co-benefits of greenhouse gas
reductions

— 35% of funds to benefit vulnerable groups

— 20% invested in vulnerable
neighborhoods directly




CalEnviroScreen
Mapping Disadvantaged Communities
for CA Climate Investment Funds

Overall Percentile
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CEJST —Climate Equity and Economic Justice

Screening Tool

Mapping Disadvantaged Communities for Justice40

N Climate and Economic Justice
N %® Screening Tool

L & ol pmnt o o T

| Search for an address, city, state or ZIP

ALBERTA

BN

Winnipeg
.

Calgary [
2 Regina
* QUEBEC

Vanc:)uver ONTARIO

Bahamas

SIN. TAM.

Mexico Havana

Council on Environmental Quality

N.S.

How to use the map:

Zoomin * ,search & | or
locate yourself @ and select
to see information about
any census tract.

Things to know:

The tool uses census tracts
£, Census tracts are a small
unit of geography. They
generally have populations
2% of between 1,200 - 8,000
people.

Communities that are
disadvantaged live in tracts
that experience burdens.
These tracts are highlighted
Oonthe map.



California Climate Investments

$18.3 billion dollars appropriated to date

Cap and Trade
Dollars of Work

ANNUAL REPORT

R —

=
4

Cap-and-Trade Auction Proceeds

Affordable Housing
Sustainable Comm
Riverside

The Mission Herilage Plaza project is
using $16.8 million to help local
partners build 71 new energy-efficient,
affordable Nomes in downlown
Riversice. The project will also plant
over 200 new trees, provide two miles
of new bike lanes, and create a multi-
modal transit nub tnat inks local and
regional ransit systems in one
convenient location.

The Toxic Ti
by the University of Calilornia (UC),
Berkeley Sustainability and Healtry
Equily Laboratory is working to betler
understand how vulnerable
CommuRities ving near Nazardous
sites may be allected unoer diflerent
54 levels fse scenanos.

Adaptation and
iliency Program, Contra

Costa

The Conltra Costa County Flood Control
and Water Conservation District
[CCFCWCD) received a grant of
$1.250,000 to restore 400 acres of
coastal wetlands and adjacent nabitat
at the moutn of Wainut Creek and its
tributary, Pacheco Craek.

Sustainable Agricu
Land Conservation,
Brazelton ranch in Vacaville

The Erazellon [amity, in parinersnip witn
the Solano Land Trust, will ensure the
Brazellon ranch in Vacaville remains
intact in perpetuity by placing their
property under a conservation
easement. Conservation of farmianas
that surround urban areas nelps
promaote infill development, avoid GHE
emissions, and maintain a viaole

Transformative Climate
Communities, Fresno

The Transtorm Fresno initiative, with
$66.5 million in Transformative Climate
Communities {TCC) investments,
allowed a broad group of slakenolders
to collaborate on an integrated suite of
projects meant to reduce disparities in
these neighbomaads.

t and Intercity
tal Program, Sor

Sonoma and Marin Counties received
an $1t million grant to nelp pay for four
newly manutactured rail passenger
vehicles to complete the SMART Rail
Car Capacity Project. Together with a
newly launched 43-mile SMART
passenger rail service across Marin and
Sonoma Counties. these rail cars will
connect communities, provide a transit

Techni
Agriculture
Resources

nd Natural

In a parnership with the Strategic
Growth Council and the Califomia
Department of Food and Agricullure
[CDFA), the University of California
Agriculture and Natural Resources (UC
ANR) is proviging outreach, education,
and technical assistance to farmers and
ranchers across Califomia

limate Ready Progr
Pauma Band of
Indi

The Pauma Band of Luiseno Indians are
scaling up tneir caron farming
operations on Fauma Tribal Farms. This
project inciudes funding for on-farm
praclices such as cropping, compost
application, nedgerow installation, no-
Lill, and a ransition Fom row crops to
trees for 35 acres of famiand.

http://www.caclimateinvestments.ca.gov/2020-project-profiles




BRIEFING ROOM

Executive Order on Tackling the Climate Crisis
at Home and Abroad

JANUARY 27,2021 - PRESIDENTIAL ACTIONS

Dr. Cecilia M

The United States and the world face a profound climate crisis. We have a
narrow moment to pursue action at home and abroad in order to avoid the
most catastrophic impacts of that crisis and to seize the opportunity that
tackling climate change presents. Domestic action must go hand in

hand with United States international leadership, aimed at significantly
enhancing global action. Together, we must listen to science and meet the

moment.

WHITE HOUSE ENVIRONMENTAL JUSTICE
ADVISORY COUNCIL

Mombers.

Richard Moore,

May 21, 2021

The Honorable Ms. Brenda Mallory, Chair
mar The Council on Environmental Quality
Executive Office of the President
Washington. DC 20500

Dear Chair Mallory:

LaTricea Adams

The White House Environmental Justice Advisory Council (WHEJAC)
Susana Almanza enthusiastically submits its final report to you and President Biden This report is in
response to a charge issued in March 2021, from The Council on Environmental
Quality to provide recommendations on Justice40, Climate and Economic Justice
Maria Belen Power Screening Tool, and Executive Order 12898 Revisions. Over the next few months,
the WHEJAC will also consider and submit recommendations on the Scorecard, the

Jade Begay

Dr. Robest Bullard ion and impl som of Justi = o i o
Tom Cormons Climate and Economic Justice Screening Tool.
Andera Delgad The WHEJAC urges President Biden, Vice President Harmis and the CEQ to consider

Jerome Foster 11 the following requests:



Continuum of community engagement in research and policy change

Context influences Participation in Partners in research

research questions dissemination of results protocol design, data

collection, results
interpretation

Traditional Level of Community Engagement Participatory
Science Science
No influence on
research design Opinions actively Leverage study results
solicited through pre & & partnerships for
post data collection policy change
From Translational Research... ...to Transformational Research

Balazs CL, Morello-Frosch R. Environmental Justice 2013



Thank You!
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Sustainability and Health Equity Lab:
https://nature.berkeley.edu/morellofroschlab

Children’s Environmental Health Centers

* US EPA (RD83543301)

* NIEHS P01 ES022841
NIH ECHO Program (UG30D023272 and UH30D023272)
California Strategic Growth Council (CCRP0022)
US EPA Science to Achieve Results Grant (RD — 84003901)
Centers for Disease Control and Prevention (5U38EH000481)
U.S. EPA Science to Achieve Results Fellowship (91744701-01)
California Air Resources Board
Cal-EPA Office of Environmental Health Hazard Assessment




