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Who is CA DTSC?

DTSC’s Mission is to protect California’s people,
communities, and environment from toxic
substances, to enhance economic vitality by
restoring contaminated land, and to compel
manufacturers to make safer consumer products.
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 State-led coalition
e State, federal, stakeholder, industry members
* Funded through federal grants/ industry membership fees

e Consensus Driven Process to develop Guidance Documents
& Products https://itrcweb.org/guidance

ITRC is a state-led coalition comprised of state & federal governments, stakeholders, and industry members. ITRC is funded through

federal grants/industry membership fees. ITRC operates under a consensus-driven process to develop guidance documents &

products. https://itrcweb.org/guidance
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ITRC Microplastics Team

Technical Outreach
Guidance Toolkit
Co-Led by Kim Nimmer, Co-Led by Grace Anne Martin,
Orange Water and Sewer Authority SC Department of Health &
Carrboro-Chapel Hill, NC Environmental Control

ITRC is a state-led coalition comprised of state & federal governments, stakeholders, and industry members. ITRC is funded through
federal grants/industry membership fees. ITRC operates under a consensus-driven process to develop guidance documents &
products. https://itrcweb.org/guidance
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Technical Guidance
Web-based Document: https://mp-1.itrcweb.org
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Microplastics
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Introduction

Welcome

distribution, fate, and M icrOplaSti ES

transport

Sampling and
analysis

Human Health and
Ecological Effects

Regulatory Context Plastics have become pervasive in modern life and are now used in a wide range of commercial and industrial applications.

Microplastics (MP) are one of the biggest emerging threats to the global environmental community. Recognizing the
Mitigation and importance of tackling the global plastics problem, the United Nations convened the UN Plastics Summit in Uruguay in 2022 to
Abatement develop a legally binding instrument on plastic pollution. The Environment Assembly of the United Nations Environment

Programme resolution recognizes that plastic pollution includes MP (United Nations Environment Assembly 2022 :53"19).
Microplastics may be intentionally produced for specific applications and products or may result from the degradation and
fragmentation of larger plastics. Regardless of their origin, MP are now ubiquitous in our environment—they have been found
on the top of the highest mountain peaks, at the bottom of the Marianas trench, and everywhere in between.

Data Gaps and Future
Research Needs

References

Because of their small size and pervasiveness in the environment, MP, along with any other contaminants that are adsorbed to
Appendix A. the MP or intentionally added through the manufacturing process, may be consumed by humans and other organisms.
Microplastics Case Microplastics have been reported in human blood, in the deep lung, and in placenta, meconium, and human excrement (Braun
Studies etal. 2021 B4, Zhang, Wang, et al. 2021 13853>)v The science surrounding MP, their potential health effects, and knowledge of
their fate and transport is very new and ongoing, with research articles being published at a rapidly accelerating rate. Even
techniques and best practices for sample collection and analysis of these tiny particles and fibers are still very much evolving

Appendix B.
Microplastics State

Training: https://www.clu-in.org/conf/itrc/Microplastics/

ITRC is a state-led coalition comprised of state & federal governments, stakeholders, and industry members. ITRC is funded through
federal grants/industry membership fees. ITRC operates under a consensus-driven process to develop guidance documents &
products. htt
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Microplastics (MP)

What are they?

Plastic particles ranging in size from 1 nanometer to
5 millimeters that contain chemical and/or other
additives

Where do they come from?

Consumer products (primary and/or direct point
source) and/or the breakdown of larger plastics
(secondary and/or non-direct point source)

Where are they found?

Everywhere. MP have been found in drinking water,
the human body, food, air, soil, and in water, to
name a few places

ITRC is a state-led coalition comprised of state & federal governments, stakeholders, and industry members. ITRC is funded through
federal grants/industry membership fees. ITRC operates under a consensus-driven process to develop guidance documents &
products. https://itrcweb.org/guidance
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Microplastic Size

Items Comparable in Size to Microplastics (between1l nmand5 mm)

Red Blood Cell Human Hair
7,500 to 10,000 nm 60,000 — 120,000 nm
(7.5 to 10 um) (60 to 120 pum)
§ . Drinking Straw
5,000,000 nm
‘ (5 mm)
Strand of DNA Major Fraction of Fly
2.5nm Ash Particles
10,000 to 20,000 nm
(10 - 20 um)

1,000 nm =1pum
1,000,000 nm =1 mm
ITRC MP Figure 1-2 1,000 pm =1 mm
Source: V. Hanley

ITRC is a state-led coalition comprised of state & federal governments, stakeholders, and industry members. ITRC is funded through
federal grants/industry membership fees. ITRC operates under a consensus-driven process to develop guidance documents &
products. https://itrcweb.org/guidance
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Primary vs. Secondary Microplastics
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= ITRC is a state-led coalition comprised of state & federal governments, stakeholders, and industry members. ITRC is funded through
federal grants/industry membership fees. ITRC operates under a consensus-driven process to develop guidance documents &
products. https://itrcweb.org/guidance
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What We Know about Microplastics

* Ubiquitous in the environment

* Accumulate & persist in the
environment

e Can contain harmful chemical
contaminants & additives

* Consumed by humans and other

organisms
* Cause adverse health impacts in e Bottorn: Oreaan Stat Univeraty, CCBY-5A2.0
organisms

ITRC is a state-led coalition comprised of state & federal governments, stakeholders, and industry members. ITRC is funded through
federal grants/industry membership fees. ITRC operates under a consensus-driven process to develop guidance documents &
products. https://itrcweb.org/guidance
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Where Are Microplastics Found?

* |TRC MP conceptual site model e

* Multifunctional tool

* Qverview information

* Document navigation

Figure 3-1. Conceptual model for sampling methods.
Source: Jonathan McDonald and the ITRC MP team.
https://mp-1.itrcweb.org/sampling-and-analysis/#fiqure 3 1

- ITRC is a state-led coalition comprised of state & federal governments, stakeholders, and industry members. ITRC is funded through
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federal grants/industry membership fees. ITRC operates under a consensus-driven process to develop guidance documents &
products. https://itrcweb.org/guidance
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Conceptual Site Model:
Point Sources

Marine Point
Sources:
Materials lost

or discarded Stormwater
from vessels Outfalls
Industrial
Wastewater e e Smokestacks
Outfalls A A A O

Figure 3-1. Conceptual model for sampling methods.
Source: Jonathan McDonald and the ITRC MP team.
https://mp-1.itrcweb.orqg/sampling-and-analysis/#fiqure 3 1

ITRC is a state-led coalition comprised of state & federal governments, stakeholders, and industry members. ITRC is funded through
federal grants/industry membership fees. ITRC operates under a consensus-driven process to develop guidance documents &

products. https://itrcweb.org/guidance
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Conceptual Site Model :
Nonpoint Sources

MPs transported
through at.mosphere MPs present in household

and deposited far away products such as toothpaste or
from the source facial cleaners. MPs generated
| through household activities
such as laundering of clothing

(Macro)plastic trash
washes into the ocean,
then breaks down into
smaller pieces,
eventually becoming
MPs

MPs present in agricultural lands
due to direct application of
fertilizer pellets, biosolids from
wastewater treatment plants, or
breakdown of plastic sheeting

MPs generated through typical
tire wear and breakdown of
roadway materials

A A A (|JE @ .S

Figure 3-1. Conceptual model for sampling methods.
Source: Jonathan McDonald and the ITRC MP team.
https://mp-1.itrcweb.orqg/sampling-and-analysis/#fiqure 3 1

R - ITRC is a state-led coalition comprised of state & federal governments, stakeholders, and industry members. ITRC is funded through
- federal grants/industry membership fees. ITRC operates under a consensus-driven process to develop guidance documents &
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Why Should We Care?
0

Plastic litterin

Inhalation of
microplastics

—

Ingestion of
food and

Fishing Humans water

activities

Industrial activities

Sea birds|

4';_
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AZY NN S

Ingested Trophic transfer

by aquatic
organisms

/‘JV\%Q .O-o
Fragmentation by 1”((‘9" - ::53':' -

) SR\
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—weess )

Microplastics Aquatic species _~

UV, mechanical and SIS H
microbial processes ©

.

ITRC MP Figure 4-2

ITRC is a state-led coalition comprised of state & federal governments, stakeholders, and industry members. ITRC is funded through
federal grants/industry membership fees. ITRC operates under a consensus-driven process to develop guidance documents &
products. https://itrcweb.org/guidance
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Microplastics Detected in Human Lungs:, Blood,
Placentas and Breast Milk:

Slide adapted from S. Coffin 2023

Placenta

Ragusa et al. (2021).
Environment International

4. Ragusaetal. (2022).
Polymers.

1. Jenner et al. (2022), Science of the
Total Environment

2. Lesieetal (2022), Environment
International

ITRC is a state-led coalition comprised of state & federal governments, stakeholders, and industry members. ITRC is funded through
federal grants/industry membership fees. ITRC operates under a consensus-driven process to develop guidance documents &
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Challenges in Toxicity Research

* Exposure # Adverse health effect

* Numerous non-human mammalian studies

available but usability varies

* Uncertainties due to study design, exposure

In Vitro to In Vivo
Extrapolation

concentration, data quality, reporting, data
gaps

* Not enough information to establish toxicity

L.

Adverse Outcome
Pathways

criteria to use in human health risk

Source: Thornton Hampton et al. 2022

assessment

v ITRC is a state-led coalition comprised of state & federal governments, stakeholders, and industry members. ITRC is funded through
federal grants/industry membership fees. ITRC operates under a consensus-driven process to develop guidance documents &
products. https://itrcweb.org/guidance
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Factors Affecting Aquatic Toxicity

Particle Size

Smaller

Physical Damage
* Food Dilution
» Gastrointestinal obstruction
* Irritation/injury

* Inflammation
. * Reactive oxygen generation
\_ * Neurological

Volume Dependent

Surface Area Dependent

ITRC MP Figure 4-3
Source: Microplastics Team, created using concepts described in Mehinto et al. (2022)

Yy ; ITRC is a state-led coalition comprised of state & federal governments, stakeholders, and industry members. ITRC is funded through
federal grants/industry membership fees. ITRC operates under a consensus-driven process to develop guidance documents &
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Application of Aquatic Risk Threshold to
San Francisco Bay, CA

) < Thresholds
A 38.4°N Investigative monitoring
& Discharge monitoring
‘| A Management planning

- W Source control measures
z » Threshold 4 259N
g |( e = D
= Tier 4 - Elevated Concern
2 g Initiate mitigation strategies ) 380N

~ - [+
o e — —» Threshold 3 @
2 f N iZ(,
z Tier 3 - Moderate Concern B 378N
B Investigate sources of contamination -
- . >, =3
& | T e — —» Threshold 2
> 37.6°N
.E Tier 2 - Low Concern
S Increase monitoring frequency
= . ) 37.4°N
g | 0 emmmmmmm———- — —» Threshold 1

R
Tier 1 - No Concern o794 :
No action required === s :
) 123.0°W 122.5°W 122.0°W 121.5°W
Longitude (NAD83)
ITRC MP Figure A.1- 5 Source: Mehinto et al. 2022 ITRC MP Figure A.1- 6 Source: Coffin et al. 2022

AT ﬁ = ITRC is a state-led coalition comprised of state & federal governments, stakeholders, and industry members. ITRC is funded through
federal grants/industry membership fees. ITRC operates under a consensus-driven process to develop guidance documents &
products. https://itrcweb.org/guidance
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What Is Being Done?

Local actions

State actions
Federal actions
International actions

EMYIRCHHMENTAL RESEARCH
INSTITUTE OF THE STATES

ITRC is a state-led coalition comprised of state & federal governments, stakeholders, and industry members. ITRC is funded through
federal grants/industry membership fees. ITRC operates under a consensus-driven process to develop guidance documents &

products. https://itrcweb.org/guidance



https://itrcweb.org/guidance
https://itrcweb.org/guidance

Local Actions

Single-Use Plastic
Bans

b 3

= 2 BT
Photo credit: Rob Barnes, Grid Arendal

AL m ITRC is a state-led coalition comprised of state & federal governments, stakeholders, and industry members. ITRC is funded through
[TRCE

— I federal grants/industry membership fees. ITRC operates under a consensus-driven process to develop guidance documents &
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State Actions - California Safe Drinking Water Act:
Microplastics

CALIFORNIA

Water Boards

Adopt a definition of N
microplastics in drinking water N

STATE WATER RESOURCES CONTROL B8OARD

REGION

Adopt a standard methodology

to test drinking water for "TESTING AND REPORTING OF MGROPLASTICS I DRINKING
microplastics

August 9, 2022

Prepared by:
THE DIVISION OF DRINKING WATER
STATE WATER RESOURCES CONTROL BOARD
STATE OF CALIFORNIA

|Establish requirements for four
years of testing and reporting
microplastics in water

CA Health and Safety Code 116376

ITRC is a state-led coalition comprised of state & federal governments, stakeholders, and industry members. ITRC is funded through
federal grants/industry membership fees. ITRC operates under a consensus-driven process to develop guidance documents &

EMYIRCHHMENTAL RESEARCH
INSTITUTE OF THE STATES
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State Actions
Statewide Microplastics Strategy - 2 Track Approach

Statewide Microplastics S’rr’ t gy

Understanding and Addfessmg Impacts to Protect Coastal and Oc ealth  *

* Pollution prevention
* Pathway interventions
* Qutreach & education

* Monitoring

* Risk thresholds & assessments

* Sources & pathways prioritization
* Evaluating new solutions

OCEAN
PROTECTION
COUNCIL

CA Public Resources Code, Division 26.5, Chapter 3.2
5 = ITRC is a state-led coalition comprised of state & federal governments, stakeholders, and industry members. ITRC is funded through
;H?I&DNHENT.HI. RESEARCH

federal grants/lndustry membersh|p fees. ITRC operates under a consensus-driven process to develop guidance documents &
products. https:
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State Actions
CA DTSC Safer Consumer Products Program

CCCCCCCC
PPPPPPPP

Proposal to Add Microplastics to the Candidate
Chemicals List

June 27, 2023




Federal Actions
Save Our Seas 2.0 Act

(Public Law 116-224)

The impact of plastic pollution on
oceans is at least $8 bn per year

Natural capital cost of marine plastic pollution by consumer E )
product sector - ”::
o H‘ T e 555

[ ”oj',-“ .' : EEEEEE ‘ R
G rrarr \‘ 1
3 main goals of Act Sl s A SRS

A(’@ O.. l f 1,

. . > | ¢ ‘ I
* Combat marine debris o ' 1
4@

l Consumer electronics
* Enhance global engagement IR

Q Furniture
Medical and pharma- @
ceutical products

* Improve domestic infrastructure M,,,W,w@@mm

eTobt«o
Restaurants
Clothing and

ucessories

Personal care
products
Retail
Non-durable
household goods

3135
Million dollars

Source: https://www.grida.no/resources/6912 (Maphoto/Riccardo Pravettoni)

Sowece: UNER. Valuing Plasic, 2014

ITRC is a state-led coalition comprised of state & federal governments, stakeholders, and industry members. ITRC is funded through

5 ; federal grants/industry membership fees. ITRC operates under a consensus-driven process to develop guidance documents &
ENYIROMMEMTAL RESEARCH X X
products. https://itrcweb.org/guidance
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International Actions: European Union

European Chemicals Agency
proposes restriction on
intentionally added 2019
microplastics to consumer
and professional products

by European
Parliament
and the Council 2023

ITRC is a state-led coalition comprised of state & federal governments, stakeholders, and industry members. ITRC is funded through
federal grants/industry membership fees. ITRC operates under a consensus-driven process to develop guidance documents &
products. https://itrcweb.org/guidance
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UN&

International Actions:
UN Plastics Report

environment
programme

Turning off the Tap

How the world can end plastic
pollution and create a
circular economy

Purpose of report
e Designed for decision makers &
stakeholders
* Explains the changes surrounding plastics
o Market shifts
o Policies
 Goalis to end plastic pollution

ITRC is a state-led coalition comprised of state & federal governments, stakeholders, and industry members. ITRC is funded through
federal grants/industry membership fees. ITRC operates under a consensus-driven process to develop guidance documents &

EAYIRONHENTAL RESEARCH ' .
ECOS i products. https://itrcweb.org/guidance
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Examples from Outreach Toolkit: General

You Can Meolp Reduce Microplastic Resouroes for
fcroplostice

Microplastics: The Basics Sources of Mlcroplastlcs How You Can Help Reduce M|crop|ast|cs Resources
You Need to Know Fact Fact Sheet Microplastics Fact Sheet for Educators Fact Sheet

: E\’epymhex'e

,«- ~,

Sources of Mlcroplastlcs are Today'’s Plastics Tired of Plastics Help Keep

Microplastics Everywhere Graphic are Tomorrow’s Graphic Microplastics Out of
Graphic Microplastics Your Body Graphic

) - ITRC is a state-led coalition comprised of state & federal governments, stakeholders, and industry members. ITRC is funded through
federal grants/industry membership fees. ITRC operates under a consensus-driven process to develop guidance documents &
products. https://itrcweb.org/guidance

[ ]
IN\"IEDNHENT.HI. HE’EAHc H
INSTITUTE OF THE 5TA



https://itrcweb.org/guidance
https://itrcweb.org/guidance

Examples from Outreach Toolkit: Scientific

Use d Exposure to Microplat
Microplas e Associated Effe

- & - & —— &
Microplastics Sampling and Use Comparable Units for Exposure to Microplastics and
Analysis Fact Sheet Microplastics Data Reporting Associated Effects Fact Sheet
Fact sheet

Types of Microplastics:
Primary & Secondary

Data Gaps and Future Research Types of Microplastics —
Needs Fact Sheet Primary vs Secondary
Fact Sheet

R - ITRC is a state-led coalition comprised of state & federal governments, stakeholders, and industry members. ITRC is funded through
federal grants/industry membership fees. ITRC operates under a consensus-driven process to develop guidance documents &
products. https://itrcweb.org/guidance
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Examples from Outreach Toolkit : Decision Makers
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Focus Sheet: Working with Decision-Makers
to Address Microplastics Pollution

and Exposure
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ITRC is a state-led coalition comprised of state & federal governments, stakeholders, and industry members. ITRC is funded through

federal grants/industry membership fees. ITRC operates under a consensus-driven process to develop guidance documents &
products. https://itrcweb.org/guidance
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Microplastics Research at EPA

Micropla

Tras

EPA Office|

Primary Auth
R{

= A Trash Free Waters Report on

7 Needs: Update to the 2017

Microplastics Expert Workshop

Office of Wetlands, Oceans and Watersheds
December 2021
EPA-842-R-21-005

Research Topic Areas

e Analytical methods

e Sources, transport & fate

e Ecological assessments

e Human health assessments



Analytical Methods

Considerations when planning sampling and analysis

Reproduced Table 1, EPA 2017

Microplastics Field Sampling

Microplastics Extraction,
Separation and Cleanup

Microplastica Quantification and
Characterization

* Which sample type/matrix is

relevant?
What size range is relevant?

Which particle/polymer types
are relevant?

How i rmy ?ﬂl'l"ll'ﬂf'? arg
needed ?

Will samples be kept discrete,
homogenized or pooled for
analysis, and what does this
mean for interpretation of the
results?

Which samplimg method s
appropriate?

What sample volume is
necded to get a
representative sampla?

What quality assurance/

quality control [O48,/0C)
methods are needed?

Which units will be used for
the fimal results and what does
that mean for the
comparability of data?

What are the detection limits
of the methods used?

® What OA/OC methods can be

uzed (e g., to determine
procedural recoveries or to
prevent background
contamination)?

= What are the impacts of the

chosen methiod on the final
result? Will artifacts be
introchiced ?

= How can sofled

cantaminants and microbes
be accounted for?

* Which polymers/particle

types are accounted for,
Fecognizing that some particle
types such as microfibers can
e challenging to extract and
may be lost?

= What are the detection limits

of the methods used?

* What are the limitations of the
methods used?

& Which polymersfparticle types
are accounted for?

i What are the detection limits
of the methods used?




Sources, Transport & Fate

Model I: Microplastics Sources, Transport & Fate in the S M oo e e
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EPA 2021, Exhibit 3-1



Ecological Assessments

Model II: Ecological Occurrence & Impacts of Microplastics
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EPA 2021, Exhibit 4-1



Human Health Assessments

-thtle information; low confidence

Model IV: Human Exposure & Impacts of Microplastics -
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Food

o
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Sea Salt

Ingestion

Intentional

Glitter |

‘ Medical
Applications

[Pharmaceuticals,

Incidental

Recreational; Soot) [ A

Bioavailability of Particles and Associated
Chemicals [Additives and Sorbed)

EPA 2021, Exhibit 5-1



Ecological and Human Health Assessments

Model IIl: Microplastics Toxicokinetics/Toxicodynamics Macroplastic Ingestion/
-Liitlr.- information; low confidence EI‘It.‘_—]I‘IEIEr‘I"IEI‘It

. Some information; moederate confidence 0 rga n i S‘m

Impacts on Ecological
Il Most information; good confidence . . - P o E
Bioavailability Communities

Biomagnification “Plastisphere”

Ingestion Inhalation/ Dermal Pathogens *

(Incidental/ .
Sensory Cues Intentional) Gill Uptake Exposure

Egestion Particle Retention Time? Ejection |l No Absorption

Particle Toxicity/Tissue Damage?

Excretion Particle Retention/Absorption/Assimilation *

Nutritional Translocation Bioaccumulation J Detoxification/ Excretion or Trophic
Effects/ of Particle of Chemicals Excretion of Transfer of Particle *

Energetics (Additives) Chemical

Particle Tissue/ ) L @ Chemical
Toxicity? Cellular wl Lt Metabolism

Behavioral Effects

Immune Response

EPA 2021, Exhibit 4-2




Analytical Methods: Past Research Examples

Comparison MP extraction procedures from marine sediment
Hybrid method of MP extraction from marine sediment for
Raman spectroscopy

Diagnostic of how/when to utilize laboratory/field blanks
Evaluation of processing times for different matrices and accuracy
of recovery

Validation of new instrumentation for polymer identification

Sample Creation  Sample Extraction Performance Maonitoring Method
& Distribution & Processing Evaluation Recommendations

_@_MQG

Cashman et al. 2022 Graphic of hybrid method extraction

Hampton et al. 2023 Processing different matrices

Whiting et al. 2022 LDIR output



Analytical Methods: Current Research

A low-tech, mass-based community-scientist-oriented method for routine
microplastics monitoring in coastal systems

Using elemental fingerprint as potential tool for tracking fate of real-life model
nanoplastics generated from plastic consumer in environmental systems

Validating extraction/digestion method for mass-based assessment from dryer
lint

Developing method to extract nanoplastics from sediment using pyrolysis
GC/MS analysis




Sources, Transport & Fate: Past Research Examples

@

&
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Solar UV radiation
[} ® o«
W s

< Q > Gragmenkatan Mineralization
@ Biodegradation
Photo-oxidation plastics -

Techniques to
eradicate
microplastics

|
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Primary microplastics Secondary microplastics in the environment
(deliberately manufactured; ~ (weathering of macroplastics due to moisture, N
personal care products) light, domestic activities, industrial effluents) ‘\\\/

Global change

» Biodegradation W
g 6 Andrady et al. 2022 Fouling & sedimentation

» Adsorption and catalytic oxidation d

Microplastics Assemblages \
» Photocatalytic degradation ﬁ/ / P 9
) in Marine Sediments

Uptake & biological impact

1 Entry in different media

Air

Lg_-

» Chemical & Physical methods 7 fi

LULLL
Microplastic pollution hazardously affects : Fulleh i Secondary Drivers:

environment: ingestion/inhalation by birds, » Electrocoagatation ﬁ Habitats liondiss
animals, marine life, humans - Hydrodynamics Sediment

Characteristics

Station Proximity

Sharma et al. 2021

Langknecht et al. 2024




Sources, Transport & Fate: Current Research




Ecological Assessments: Past Research

Burgess et al. 2017

Hankins et al. 2018

Coral Density
Percent Live Cover of Large Reef-building Coral

Bare Substrate & Turf with Sediment
Water Depth
Microplastics in Tissue

Rugosity

Percent Coral Mortality

Percent Coral Cover

Density of Medium or Large Colonies
Total Coral Richness

Percent Live Coral Cover

3D Live Coral Cover
Non-tolerant Taxa Abundance
Non-tolerant Coral Cover
Non-tolerant Coral Richness
Percent Orbicella sp. Cover
Percent Live Orbicella sp. Cover

@)
2 %
(@)

000000
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&
®

—
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Ecological Assessments: Current Research

Ecological effects on
marine benthic
communities of

bioplastics (including

analytical methods)

Quantification &
identification of MPs in
sediment from coral reef
habitats

(1) MP fate in experimental streams
facility

(2) Evaluation of ecotoxicological,
molecular, and behavioral effects of
nano- and MP exposure on aquatic
life in freshwater environments

Cumulative effects of
environmentally relevant
MP concentrations and
elevated temperature on
stony coral growth

Growth effects of
bioplastics on coral



Ecological Assessments: Research Highlight

 EPA ORD’s Atlantic Coastal Environmental
Sciences Division is partnering with
Chesapeake Bay Program Plastic Pollution
Team

e Conceptual Ecological Risk Assessment (ERA)
by Chesapeake Bay Program found lack of data
identifying types of plastics and potential
sources

e Data will be used to support ERA of striped
bass which have been experiencing population
decline

N

- r

Chesapeake Bay Program
Science. Restoration. Partnership.




Human Health Assessments:
Past Research

o EPA Research on Antibiotic
L4 EPA Resistance and Wastewater:
A One Health Approach

Definition
(by size)

Organization

National Oceanic &

AL : Comparing the definitions of

mospheric <5mm - > .
Administration microplastics based on size
Environmental Y. range: Scientific and polic

R AN implications (Ho et al. 2024)
United States \

5mm-1pum

Geological Survey

Food & Drug MP=5mm - 1pm

Administration NP = 1?1‘)”2 i =" Antibiotic resistance in
, , plastisphere (Joo et al. 2025)
National Institute for
Standards & No definition
Technology \

ASTM International <5 mm

International
Technology & 5mm-1nm

Regulatory Council g i | ® Antibiotic
- ! 3¢K Antibiotic-Resistant Gene (ARG) .

; - ol > — ~ *Anﬂhloﬂc -Resistant Bacteria (ARB)


https://www.sciencedirect.com/science/article/pii/S0025326X24008841?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0025326X24008841?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0025326X24008841?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0025326X24008841?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2213343724033499?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2213343724033499?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0025326X24008841?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0025326X24008841?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0025326X24008841?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0025326X24008841?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2213343724033499?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2213343724033499?via%3Dihub

Human Health Assessments:
Current Research

Measurement,
characterization, effects

Cellular distribution and
toxicity of nano- and MPs
in mammalian cells

and impacts from
products through the
environment to
organisms

Human exposure,
human health: Plastic-

Transmitter Integration of in vitro, in associated compounds
vivo, and human health and biomarkers of
4 3/2 effects of MPs health in human
S & biological samples
=T
Receiver




EPA’s Trash Free Waters Program

Interagency Marine Debris Coordination Committee Report on
Microfiber Pollution (Save Our Seas 2.0 Act) (2024)

TRASH

FREE National Strategy to Prevent Plastic Pollution: Part Three of a
Series on Building Circular Economy for All (2024)
WATERS

Escaped Trash Risk Map (2024)

Learn more at epa.gov/trash-free-waters



https://marine-debris-site-s3fs.s3.us-west-1.amazonaws.com/s3fs-public/publications-files/2022%20NOAA%20Report%20IMDCC%20Microfiber%20Pollution_Final_Updated%20Citation.pdf?VersionId=UfZe82sJ9S4RmsDc3K_KCEHlGdceD.G1
https://marine-debris-site-s3fs.s3.us-west-1.amazonaws.com/s3fs-public/publications-files/2022%20NOAA%20Report%20IMDCC%20Microfiber%20Pollution_Final_Updated%20Citation.pdf?VersionId=UfZe82sJ9S4RmsDc3K_KCEHlGdceD.G1
https://marine-debris-site-s3fs.s3.us-west-1.amazonaws.com/s3fs-public/PLAW-116publ224.pdf?VersionId=9HsHskO61NI2qSY5KCc44naQGKZYBznI
https://www.epa.gov/system/files/documents/2024-11/final_national_strategy_to_prevent_plastic_pollution.pdf
https://www.epa.gov/system/files/documents/2024-11/final_national_strategy_to_prevent_plastic_pollution.pdf
https://usg.maps.arcgis.com/apps/instant/basic/index.html?appid=b4929743fa4b4649bdf83aa3a18ce6fe
https://www.epa.gov/trash-free-waters

EPA Research Summary & Impacts

Analytical Methods: provide faster methods with better confidence

* Development of hybrid method for MP extraction from marine sediment
* Validation of new technology for polymer identification
* Enhanced quality assurance by blank collection during processing

Sources, Transport, & Fate: inform when/where/how MPs may be of the largest threat and largest impact
for mitigation efforts

* Urbanized areas are sources of high freshwater and air MP pollution

* UV radiation increases fragmentation

* Habitat and hydrodynamics important drivers of marine MP assemblages

Ecological and Human Health Assessments: inform Agency decisions for potential threats
* Laboratory studies that MP in high concentrations can reduce coral growth

Notable Impacts

e Advancing the science of methods development
e Addressing data gaps

¢ |dentifying emerging contaminants/pathogens

e Providing expertise in policy documents




Summary

Science of processing and polymer identification is evolving

As data gaps are filled, better understanding of:
o Impacts
o Mitigation

Outreach and education intended to help inform stakeholders (ITRC
Microplastic Guidance Document and Toolkit)




Contacts

Valerie Hanley, PhD Cheryl Hankins

Senior Toxicologist Research Biologist

Human and Ecological Risk Office US EPA Office of Research and Development
Department of Toxic Substances Control Hankins.Cheryl@epa.gov
Valerie.Hanley@dtsc.ca.gov 850-934-9340

916-255-6440

Additional information/resources

EPA Science Inventory (https://cfpub.epa.gov/si/)

EPA Microplastic Research (https://www.epa.gov/water-research/microplastics-research)
EPA Trash Free Waters (https://www.epa.gov/trash-free-waters)

ITRC Microplastics Guidance Document (https://mp-1.itrcweb.org/)

The views expressed in this presentation are those of the authors and do not necessarily reflect the views or policies of the US EPA. Any mention of trade names,
products, or services does not imply an endorsement by the US Government or EPA. EPA does not endorse any commercial products, services, or enterprises.
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