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Overview of today’s presentation: 
Public Health – dealing with chemical exposures at the local level

Community perspective on chemicals and health

Environmental Justice – thinking about vulnerabilities and sensitive populations 

Challenges

Needs



Public Health -Seattle 
& King County

• Most populated county in WA (over 2.2 million residents)
= Seattle + 38 other incorporated cities
= 2,134 square miles
=13th most populous county in US



Local Health Jurisdiction Perspective

Current focus
- Reducing/eliminating exposures to harmful chemicals

- Local/State Policy to remove exposure risks

- Expensive approach (health, time, funding)

Need to move upstream Move away from Exposure Reduction as our focus

Ultimate public health goal Preventing hazardous chemicals 
from entering the market



Major Gaps in Focusing only on Exposure Reduction 
• Hazard assessment needs more weight –

• Not all real-world exposures are accounted for
• Safer chemicals should be prioritized

• Cumulative and aggregate impacts – disparities are clear
• Regulatory assays may address sensitive life stages to some extent, but should 

better account for cumulative and aggregate exposures to chemicals and other 
stressors

• Classes of chemicals –
• local and state regulators are constantly working to understand/prevent 

exposures to new forms of similar chemicals. More weight on hazard within 
chemical classes needed

• Lack of information about what chemicals are in products –
• Little to no information on what chemicals are in products sold, used, disposed of 

locally

• Many chemicals impact neurodevelopment in our communities –
• Can be devastating on a personal level for parents and families exposed
• Many communities are overburdened and experiencing many exposures to 

chemicals and other stressors
• Causal relationships are difficult to establish in hindsight



An Example from King County: 
Neurodevelopmental Disabilities

Public Health practitioners address 
developmental disabilities in a broad swath

Not all kids receive referrals for therapies 
to improve outcomes – numbers are 
under-reported

Most disabilities are life-long 

Better prevention of potential causes 
needed.

Number of Children in Special Education Services 
under the Individuals with Disabilities Education 
Act (IDEA) Part B (November 2021)

Diagnostic Category 3-21 yo
Developmental Delays 17217
Emotional/Behavioral Disability 5183
Orthopedic Impairments 364
Health Impairments 28082
Specific Learning Disabilities 45083
Intellectual Disability 4627
Multiple Disabilities 3112
Deafness 293
Hearing Impairments 901
Visual Impairments 438
Deaf-Blindness 20
Communication Disorders 22738
Autism 18390

Traumatic Brain Injury 302

TOTAL WA State 2021 146750
Estimate King County 2021 48,917 ~8.6%
Reported King County 2010 30, 641

WA State Kids 0-21 years old (2020) = 2,086,685
King County Kids 0-21 years old (2020) = 567,460

Sources: https://doh.wa.gov/sites/default/files/legacy/Documents/8000//970-197-King.pdf
Special Education Data Collection Summaries | OSPI (www.k12.wa.us)

https://doh.wa.gov/sites/default/files/legacy/Documents/8000/970-197-King.pdf
https://www.k12.wa.us/student-success/special-education/special-education-data-collection/special-education-data-collection-summaries#dexp-accordion-item--3


Community Perspective
Hazardous Chemical Exposures are Impacting Lives

There are so many different chemicals that people are 
exposed to on a daily basis and the regulation should 

be more protective for people. Even when a study finds 
a certain threshold for exposure, I think there should be 

extra measures taken to protect the community. It is 
important that any chemicals that are thought to be 

safer are continually monitored in the event that they 
cause unexpected harmful effects down the line.

Khmer Community Member

I appreciated the action that government is 
doing to clean up some area where is 

contaminated with chemicals to protect 
humans, animals, and environment, But I 
don’t feel that the government is doing 

enough to protect the communities from 
those harmful chemicals in preventing from 
it happen in the first place. I feel that the 

government can do more on chemicals 
regulations, especially to the manufactures 

who produce chemicals harmful to the 
humans, animals, and environment.

Refugee Community Leader



2022 WA State (Health and Ecology Depts) 
Community Survey on Toxics in Products

https://apps.ecology.wa.gov/publications/documents/2204023.pdf



Environmental Justice Perspective on Community Impacts of Chemical Exposures/Effects, Socioeconomics, and Health

Risk = Threat x Vulnerability
Washington State Department of Health Environmental Health Disparity Map: https://fortress.wa.gov/doh/wtnibl/WTNIBL/



Mapping demonstrates 
disparities across King 
County

• Uneven burden of exposures fall on 
communities of color, low-income, 
refugee and immigrant communities, and 
sensitive groups

• Not just the case for legacy chemicals

• Cumulative and aggregate exposures and 
stressors impact individual’s response to 
chemicals – more consideration of hazards 
needed to limit exposures.

• Fishers/hunters
• Imported products
• Cheaper products
• 2nd hand goods
• Small businesses often employing immigrant 

communities - construction, gardening
• Occupations with higher chemical exposure 

risks



Environmental Justice Perspective
Community Workshop on Safer Products for Washington

Is there a plan for 2nd hand 
materials?  That is what low-

income communities are 
buying… they should not have to 
be the repository for items that 
are more toxic and disposed of 
when others replace their items 

for safer ones

It has become a luxury to buy healthy food, 
have the education, and not be exposed to 

toxic chemicals. It is a privilege. Our 
community eats whatever food you can get 

from the foodbank, puts in the cheapest 
carpets and replaces them every time you 

move into a new unit, and use bargain 
laundry detergent. We don’t have the 

luxury to avoid these chemicals



Community Conclusions

“I thought everything on the market was tested and well-regulated, why isn’t it?”

Better detection of chemical hazards  safer products!

More regulation  prevent non-essential uses of hazardous chemicals in the first place.  

Don’t put the burden of avoiding exposures to hazardous chemicals on communities.

Hazardous chemical exposures affect lives  developmental impacts are life-long and require 
resources and knowledge to address.



More Robust 
Chemical 
Assessment 
Needs

Capturing complex temporal and spatial events is a 
challenge 
• Low dose effects;
• non-monotonic dose responses (NMDR); 
• Delayed outcomes and those not obvious until later 

stages in development;
• Sensitive exposure windows for critical 

developmental stages; 
• Generational and epigenetic effects; 
• Imbalances and reactive/feedback changes (e.g.

hormone synthesis, transport and metabolism); 
• Upstream effects that may indicate adversity; 
• Population variability in susceptibility



Analyses of EPA’s first 10 Evaluations under 
amended TSCA

Rayasam et al. 2022 (https://doi.org/10.1021/acs.est.2c02079) McPartland et al. 2022. (https://doi.org/10.1289/EHP9649)



Key Findings: Can NAMs Help Address These?

Key recommendations from McPartland et al. 2022
• Obtain more data through TSCA’s authority

• Employ probabilistic approaches that consider 
distributions of uncertainty and variability that 
can address limitations with uncertainty factors

• Apply cumulative risk (at minimum co-exposures 
to other relevant chemicals) 

• Use established systematic review methods

• Characterize/determine risk based on most 
sensitive end point

Image source:  Rayasam et al. 2022. Toxic Substances Control Act (TSCA) Implementation: How 
the Amended Law Has Failed to Protect Vulnerable Populations from
Toxic Chemicals in the United States. Environ. Sci. Technol. 2022, 56, 17, 11969–11982



How Can NAMs Improve Risk 
Evaluations
• Ensure NAMs are “scientifically reliable, relevant, and capable 

of providing information of equivalent or better scientific 
reliability and quality to that which would be obtained from 
vertebrate animal testing” 

• NAMs cannot represent the biological signaling during 
development – but could be useful for interpreting and 
strengthening in vivo data

• Explore ways to organize NAMs and in vivo data using 
approaches such as key characteristics to highlight strengths 
and gaps in data streams along with a systematic review 
approach.



How could NAMs improve Risk 
Evaluations?
• Screening to indicate (but not eliminate) hazard; 
• Upgrading hazard concern/increasing adjustment 

factor(s);
• Evaluating classes of chemicals – to avoid regrettable 

substitutions;
• Evaluating mixtures; 
• Evaluating cumulative and aggregate exposures to 

chemicals and stressors;
• Informing data gaps, strengthening data (esp for 

susceptible/vulnerable subpopulations);
• Improve estimates of vulnerabilities across population;
• Inform in vivo testing and help interpret in vivo data;
• Help identify safer alternatives, particularly where little 

data exist;
• Help consider all pathways (legacy, by-products, those 

regulated under other statutes).



Can NAMs Improve 
Use of In Vivo Testing?

• New in vivo approaches should be explored
• Smarter more efficient testing
• More sensitive endpoints for guideline 

studies

• Adopt usage of the most protective testing 
strategies for broad range of endpoints –

not solely the traditional guideline study endpoints 
which miss many developmental stages, sensitivities, 
real world disease outcomes



Questions to Address…

NAMs
• How to capture complex temporal 

and spatial events 
• How can biological process, hormonal 

signaling, multi-generational effects 
be captured?

• How can context dependent features 
such as tissue, receptor type, and co-
factors that may affect hormone 
signaling be captured?

• How will use of NAMs be validated to 
demonstrate real world predictability?

Guideline Studies
• More sensitive endpoints?
• Too much flexibility in how/when to 

perform an assay? (proprietary info, 
species selection)

• Are there novel in vivo tests and 
endpoints that can/should be used?

• Can disease outcomes that track with 
epidemiology be incorporated?

What needs to change to improve the current paradigm?



Public Health Goals
• Vulnerable and sensitive populations are falling through the cracks
• Use all scientific evidence to take protective action

• Do not wait for clear evidence of impacts
• Any indication (epidemiological, toxicological, mechanistic)  regulatory action

• Paradigm shift in how chemicals are regulated
• Regulators to err more heavily on the side of caution
• Required testing for all chemicals on the market
• Consider environmental health disparities (risk = threat x vulnerability)

• Regulate based on chemical class – avoiding the regrettable substitution 
cycle

• Ultimate goal – address exposures upstream before they happen: 
• Do not burden individuals with the downstream health impacts and cleanup 

costs.
• Do not require individuals to know how to avoid exposures on their own!

https://bccdcfoundation.org/upstream-101-decoding-public-health/



Shirlee Tan
Senior Toxicologist
Public Health – Seattle & King County
Shirlee.tan@kingcounty.gov

https://upjourney.com/how-to-respond-to-thank-you

mailto:Shirlee.tan@kingcounty.gov
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