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CLEAR Presenters A 2023 SRP Progress in Research Webin

Mike Petriello
Introduction to Detroit, CLEAR, and innovative research

Brendan OO0Leary
Innovative sensing and remediation technologies

Tracie Baker
Bridging mechanistic, epidemiological, and community engaged research
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Principal Investigators / MPIs

Carol J. Miller, PhD, PE
Professor,

Civil and Environmental
Engineering

Melissa Runge-Morris, MD
Director,

Institute of Environmental
Health Sciences;

Professor, Oncology
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Why is a Superfund Center critical for the citizens of Detroit?

A Detroit has the highest preterm birth (PTB) rate
for any major US city.

A In 2020, 1 in 7 babies (14.4% of live births)
was born preterm in Detroit.

* Black infants (15.9%)
* Whites (10.4%)
* Hispanics (10.3%)

b, dae

1 March Of Dimes Report Card
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What about moms in Detroit?

ADetroit(")s mat er n BN 2018 W 2019 NN 2020 W 2021
rate is 3 times the
national average. =

A Pregnant Black women
are 4.5 times more likely
to die than white women.

Deaths per 100,000 live births

Total Non-Hispanic Black Non-Hispanic White Hispanic

IStatistically significant increase from previous year (p < 0.05).
NOTE: Race groups are single race,
SOURCE: National Center for Health Statistics, National Vital Statistics Systern, Mortality

Michigan Advance



_,::- . 2023 SRP Progress in Research Webinar
: A CLEAR 5= Wayne State Maynlbet®3 sity A

v

aa

Why are rates so high in Detroit?

A Detroit is 80% African American Why Is Giving Birth in Detroit So
A Median household income is $35,000 Dangerous?
Women there die from pregnancy-related causes at three times the national
A Urban legacy and emerging average. A report highlights the dangers of birthing while black.
contaminants contribute to adverse Ll
reproductive health effects °° -

United States Census Data https://www.thenation.com/article/archive/why-giving-birth-detroit-so-dangerous/
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Volatile Organic Compounds (VOCs)

Volatile Organic Compounds (VOCs) are a common class of contaminanti n

Detroitos
subsurface and at Superfund sites.

B I E X ...is an acronym

(Chemical for
Compound) BENZENE,
TOLUENE,
7 ETHYLBENZENE,
<) AND XYLENE(S)

@ VOC Contamination

| 3 created by Nidhi Shastri; https://publish.illinois.edu/5thandhill/2018/12/12/what-the-
] ncreasing deal-about-btex/

[ Preterm

T Birth Rate

[




Primary Route of Exposure

Vapor Intrusion

Upward migration of VOCs from
the subsurface

b g _
4 PARTICLES
i |
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Center for Leadership
in Environmental Awareness
and Research

Urgent health problem
High preterm birth rates in Detroit

e '> The CLEAR approach
Develop data-driven biological and smart
engineering solutions to reduce and eliminate

complex volatile organic chemical exposures in
urban settings
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Research Translation at CLEAR (part of the Adminstrative Core)
Primary Aim

To communicate with diverse stakeholders
about CLEAROGs progress |{
multimedia strategy.

p
£ oA

Rahul Mitra, PhD
Communication

Targeted
Information

Digital
Platforms

Stakeholder
Dialogues

Science
Communication

Judith Moldenhauer, MFA
Graphic Design Urban Studies & Planning
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Community Engagement Core at CLEAR

Primary Aims

1) To facilitate exchange of knowledge among CLEAR
Center researchers, residents, local organizations, and
other stakeholders in Detroit and the surrounding region.

2) To improve the health and reduce disparities across the
local community through community engagement,
outreach and education across Detroit.

Lyke Thompson, PhD
Director of Center for Urban Studies

Our Mission

The Americorps Urban Safety program at Wayne State University’s Center for
Urban Studies works to promote public health and safety in the City of Detroit.
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Chemical Analysis Core at CLEAR

Primary Aim

To provide analytical services and training
for project scientists as well as creating and
implementing new methods for VOC
exposure quantitation.

Judy Westrick, PhD Nick Peraino , PhD
Mass Spectrometry Mass Spectrometry

Bl

Paul Stemmer, PhD
Proteomics
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Data Management and Analysis Core at CLEAR

Primary Aim
Provide integrated data, biostatistics and
informatics services and promote collaboration.

Specifically, DMAC will

1) Facilitate communication between Projects, e| e Yo Li PhD
Cores, and other SRP Centers. BioStatistics BioStatistics

2) Manage complex data and use of analytical
approaches designed to reduce bias/
confounding to ensure high-quality data and
study integrity.

3) Coordinate data sharing and interoperability by
integrating geographical and health outcome
data using Geographical Information Systems
(GIS) to localize VOC:s. GIS 2‘.2,”'“"" Sperone . PhD
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Research experience and Training Core at CLEAR

Primary Aim

To provide transdisciplinary training to a diverse
group of graduate students and postdoctoral
fellows to prepare the next generation of
leaders to effectively address complex health
problems related to VOCs in urban settings
through professional careers in the
environmental and/or biomedical sciences.

i

Donna Kashian , PhD Mike Petriello, PhD

Katherine Roth, PhD HIRK
Trainee Coordinator Ingrid Guerra  -Lépez, PhD
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Innovative approaches to training at CLEAR

A Core micro-internships

A Interdisciplinary Graduate Certificate

A Diverse workshops

Wi
ONNERIAE

\F STA% |B|o

\/EPCITY
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Recent Trainee Successes

A Dr. Kat herine Roth received an NIEHS F32 fello

A Mackenzie Connell won fir

post
Reproductive and Developmental Tox specialty section.

ACLEAR Trainees at SRP Annual Meeting
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Project 1A Field Study

Project2 A
Project3 A
Project4 A
Project5 A

Sensing/ Remedi ation Study
Zebrafi sh Model
Pl acent al Ma mma | Mo d el

Human Popul ation Study
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Project 4
Impact of BTEX chemicals exposure during pregnancy to maternal and fetal well-being

Researchers

\

Lead PI: Dr. Gil Mor Co-I: Doug Ruden Co-I: Mike Petriello Co-I: Marianna  Sadagurski Co-I: Candy Ding
OBGYN OBGYN IEHS IEHS OBGYN
Trainees

Anthony Maxwell, Annie Thy Nguyen, Lisa Koshko, Sydney Scofield
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What is the impact of Impact of MIA on the fetal infecti infect
ectious Noninfectious
Maternal inflammation immune system

on the fetus?

Matemal
Immune Acivation

W/ 5,

- Susce tibilit Response to Resilience
(e ) e Sttty ——p- (s =
/T\ Childhood /‘

’ \\\ ‘:“

Adulthood g

Allergies ‘\‘ =g Cancer

Disease

Adverse pregnancy outcomesl {

Autoimmune ]




- ottt 2023 SRP Progress in Research Webinar
"-".-.,.._CLEAR'-"J"*‘?‘EE """"""""" Wayne State Maylb, 23 sity A

|

VOC exposure paradigm

=1l T Anthony Maxwell
l B Trainee
- 0 4= y: (9 )
. N > = = o
Benzene Exposure (E05E1 ;5) ‘l
EO.5 E17.5

| |

Benzene exposure Collect samples
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Benzene exposure / Modeling preterm birth

Benzene exposure

a 50ppm 5hr/day

v

EO.5 E17.5
Control Benzene
Resorption Pregnancy Loss
51 50— TNFo
Uterus —_
— - = 8000~
g 4 & 40~ . s
2 o ok
£ 3- g 30- § %7 ’
) . B
‘ E 2- oo £ 20- 1 £ 4000-
& R 5 T g T : T
(=] . o|®
a . Resorption Z 1 eee eoe g 10 . *%e g 2000 L
- % .*
= 0
Fetus “ ; \‘ I 0 l‘_j;_—l - & oLl
‘ . & Control Benzene Control Benzene Control Benzene

v
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Placental Inflammation following benzene exposure

IL-12(p70) IFNy
= 20+ v _— 5 *
E ° E o
2 15- 4
= £
2 S 3-
S 10- . o
[« o - :
g g 1
g 57 S —
8 o g 14 _l_ H“/\—\h/ . |
o s ®e o ®e Benzene Exposure (E0.5-E17.5) Placenta Inflammation
0 | | o— ’" *

Control Benzene Control Benzene
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Innovative Concept / Placental sex differences

| g

.""\\_\,
) |

—___) Polution

!

Maternal circulation
Inﬂamr;mato;y cytokine_:s'
E————

Placenta Response

RNA Sequencing
2000 |
1000 |
‘ | |
\ ‘
0
-1000
-2000
0 100 200 300
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Graphic recording of the
research for Project 4
presented at the

CLEAR Symposium 2023

All the presentations at
the Symposium were
visually interpreted

in real-time into
meaningful and evocative
art by the graphic
recording artist,

Karina Branson.
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CLEAR Presenters A 2023 SRP Progress in Research Webin

Brendan OO0Leary
Innovative sensing and remediation technologies

Tracie Baker
Bridging mechanistic, epidemiological, and community engaged research
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Project 1

Building aboveground strategies to identify and address belowground hot spots for
VOC vapor intrusion in complex urban settings

Researchers

/i

Lead P!I: Dr. Glen Hood Co-PI: Gianluca Sperone Ph.D. Student: Sarah Black Postdoctoral Scholar: Dr. Brendan O6Lear vy
Biological Sciences Environmental Science Biological Sciences Biological Sciences, and
and Geology C|V|I_ and _Envwonmental
Engineering

Undergraduate Researchers
Kyla Keyes, GraGzewe Gwendolyn Schmidt
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Problem / Many sites of potential VOC contamination are untested.

The Detroit News

. . e
R O P INEWs
.o . S-o.-»: =3

Mich. DEQ chief: ‘Vapor intrusion’ poses
health threat

IMichael Gerstein The Detroit News

. o0 . wt® t0e Sofom o Ve

oo

. %

Published 7:55 pm_ET Feb_ 16, 2017 | Updated 10:27 a.m. ET Feb. 17, 2017 X
Lansing — A “significant public health threat” is brewing i {;lctu:mt HFree ﬂﬂﬂ?ﬁﬁ
percolate up from the ground of former industrial or comi}
Department of Environmental Quality Director Heidi Gref§oakianp

Grether told lawmakers during a Tuesday budget present As ma ny as 4gooo M IChlgal'l sites could be
Michigan, many in Metro Detroit, where potentially harm hldlng toxic fumes
health. She asked legislators to consider beefing up the de] £ pil Laitner

million to dedicate eight employees to the issue full time. | “#t  Detroit Free Press
Published 6:01 am.ET March 31, 2018 | Updated 10:14 a.m. ET March 31, 2018

AT . . . C e . o o . o
We're concerned that this could pose a significant public fne toxic fumes that were seeping into some shops in Oakland County’s upscale Franklin village are all
additional staff and resources to evaluate the sites” and stqbut gone, state environmental officials said.

But a consultant was still conducting tests of the air quality this week inside Franklin Village Plaza, a

row of five shops at a 9o-year-old building that's a few blocks south of the historic Franklin Cider Mill,

and where the Oakland County Health Division on March 6 ordered a mandatory evacuation.

1)
N Some of the shop owners were allowed to reopen last week, after the Michigan Department of
0 3 6 12 Kil Environmental Quality directed a contractor to rip up the floor in a tailor's shop, uncovering a long-
A | Omete rs SEMCOG, Esti, HERE, Garmin, USGS, EPA, NPS abandoned tank half-filled with a toxic, cancer-causing solvent.
O R O

Technicians in hazmat suits, breathing through respirators, sliced off the top of the four-foot steel tank
and removed the solvent, thought to be left from a former dry-cleaning business. That eliminated the
retail strip's key source of what pollution fighters call vapor intrusion — the seepage of contaminated

air into a building, according to MDEQ.
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Aim 1 Aim 2

End

Members: Mixed
Component:
5W-pr-cip \
8w-unsaturatecl O\ irae :
o, - —_——— Soil Vapor
w-leaky_inf : ontamination \".__ :." SOIL.
sw-oaluraud ipm"m,s- Vadose Zone
SO N i ¥z
| S
o Zm }— Saturated Zone
Developing methods to use aboveground Identify belowground source water for urban Verify belowground presence of VOCs

plant tissues to identify VOC hotspots plants to isolate possible sources of VOC contamination and link to indoor VOCs
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In our innovative approach, we couple
phytoscreening i a cost-effective,

minimally invasive approach in contaminant
transport applications T with a stable isotope
technique 7 a mixing model to identify source
waters for plants i to inform our understanding

of VOC VI in urban landscapes.

A Phytoscreening s the chemical
analysis of plant tissue to provide

evidence for belowground contamination.

A Vascular plants grow belowground
network of roots that facilitate the uptake
and transport of water, nutrients to
aboveground plant tissues
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A to leaf and bark surfaces {

Atmuspherlc Particulates

Direct deposit and adhesion- -

Atmospheric Organics
Direct partitioning to leaf
surface and waxy cuticles:
PAHs, PCBs#PCDDs '

......
A T TN

High surface area
above ground tissues
for maximized gas
exchange with the
atmosphere

Offering abave ground —
sampling points to subsurface m— -

contaminants and geochemistry k

'/’ \\

\\
o ~ —Inorganic Metals
B, s )IP
irect Uptake:
Y, Cr; NT Sn in Petroleum
—~—_As, Cd, Cu, B in Leachate
U, Sr, Te in radioactive wastes

Organic
Direct Uptake from_
Vadose or saturated—> —%
zone: Chlorinated

Solvents, Pesticides,

Pelroleum o

Root structure and function evolved for maximized
mass transfer from subsurface to translocation pathways
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Project 1 /Building aboveground strategies to identify and address belowground hot spots for

VOC vapor intrusion in complex urban settings

Riverbank grapevine (Vitas riparia) Galls on grapevine

o

| 1,4-Dioxane

1,4-Dioxane Concentration (ug/g dry weight)
N w NN ol »

M

-

o

Leaf Twig Fruit

Hood et al. 2021; Plant and Soil

Gall
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Working with the Community Engagement Core (CEC) to Phytoscreen  Detroit

CEC Home Safety Assessments Phytoscreening homes of pregnant women for VOCs
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Preliminary data collected with Andrea Cassidy-Bushrow and Jennifer Straughen from
Henry Forddés Public Health Sciences departr
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Graphic recording of the
research for Project 1
presented at the

CLEAR Symposium 2023

All the presentations at
the Symposium were
visually interpreted

in real-time into
meaningful and evocative
art by the graphic
recording artist,

Karina Branson.
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Real-Time Monitoring and Remediation of Vapor Intrusion

|V
Dr. Yongli Wager
Civil and Environmental  Civil and

Engineering

Researchers

Dr. Carol Miller

Environmental
Engineering

NC STATE
UNIVERSITY

Dr. Yong Xu Dr. Weisong Shi

Electrical and Computer and

Computer Information Sciences

Engineering at the University of
Delaware

v

WAYNE STATE

UNIVERSITY

Dr. Timothy
Dittrich  Civil and
Environmental
Engineering

[IVERSITY or
WL%\“VARE

Dr. Jacqueline Dr.Brendan OO L e al

MacDonald Gibson Biological Sciences, and
Civil, Construction, and Civil and Environmental
Environmental Engineering

Engineering at North
Carolina State
University
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Media and Spatial Temporal
Depth Variations Variations
Indoor air Unknown 1000X
Sub-slab soil gas 10-100X 10X
3-ft below sub- 10X 2X
slab soil gas
6-ft below sub- 3X 50% (about
slab soil gas mean)

Spatial and temporal variation of vapor intrusion (Johnson, P.C., et al., 2016)
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Factors affecting vapor intrusion (VI):

u

Geospatial variations (water table, soil, climate,

etc.)

Seasonal and weather changes (temperature, wind,
humidity, etc.)

House conditions (basement, ventilation, etc.)

Challenges of VI assessment and
remediation

U Labor intensive, time consuming,
expensive

U High frequency of missing harmful
exposure window

U Hard to assess the effectiveness of VI
remediation

VOC Concentration

Developing health
hazard

Un-monitored
exposure

Assess vapor intrusion;

design and implement
remediation strategy

Post implementation
monitoring

EPA health risk
threshold

\
v
A
\
A
N
AN

A
VY

VAN
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Problem -based, solution
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-oriented research: approaches to

addressing challenges of VI assessment and remediation

Solution 1: real-time VI monitoring

i
i

Low cost

Real time data collection and
monitoring

Reducing missing of detection of
harmful exposure

Easy to install and use

Solution 2: VI prediction models/apps

U Predict VI exposure risks in various
areas and house conditions

U Screening tool for potential VI hot
spots

U Prioritize/optimize VI assessment
and remediation

Solution 3: Novel sorbent-based

remediation systems

U High sorption capacity

U  Slow desorption

U Integration with real-time VI monitoring
that supports the triggering of and

assesses the effectiveness of
remediation



