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Introduction to Microplastics (MP)

 MP detected in air, soil, wildlife, food, and water, and
more recently, human blood, urine, and tissues

 Considerable uncertainties remain for

* Health effects
e Definition of MP
« Measurement methods

« MP migration of specific particle sizes to various organs

« CDPH, OEHHA, DTSC, and CA Water Boards
working on MP

« Biomonitoring CA currently gathering information on MP
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Evaluating the Health Effects of Microplastics in
California Drinking and Bottled Water

 SB 1147 requires OEHHA to study the health effects of microplastics in drinking and

bottled water, provide biennial status update reports on findings, and develop a
Public Health Goal (upon State Water Board request)

* Microplastics are a unique contaminant suite due to their multidimensionality,
unique physical properties (# nanoparticles), associated chemicals, pathogens, etc.

e OEHHA’s planned approach includes:

* Conducting a systematic literature review of mammalian toxicity studies

 Convening an Expert Workshop

* Developing and implementing a risk assessment framework



%.CDPH

MP definitions

« CA Water Boards defined MP in drinking water in
2020 as

 solid, polymeric materials
 >1 nm and <5,000 um

*subject to change in response to new
information, [...] advances in analytical
techniques and/or the standardization of
analytical methods

« Typical polymers reported:

« Polyethylene (PE), polypropylene (PP),
polyethylene terephthalate (polyester/PET),
nylon, polystyrene (PS), polyvinyl chloride
(PVC), modified natural fibers (e.g., rayon)
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THEREFORE BE IT RESOLVED THAT:

The State Water Board hereby adopts the definition of ‘microplastics in drinking water’
as appended to this resolution.

CERTIFICATION

The undersigned Clerk to the Board does hereby certify that the foregoing is a full, true,
and correct copy of a resolution duly and regularly adopted at a meeting of the State
Water Resources Control Board held on June 16, 2020.

AYE: Chair E. Joaquin Esquivel
Vice Chair Dorene D’Adamo
Board Member Tam M. Doduc
Board Member Sean Maguire
Board Member Laurel Firestone

NAY: None

ABSENT: None

ABSTAIN:  None

Leanune Jpwnaond.

Jeanijne Townsend
Clerk to the Board

Definition of ‘Microplastics in Drinking Water’*

‘Microplastics in Drinking Water’ are defined as solid' polymeric materials? to which
chemical additives or other substances may have been added, which are particles?
which have at least three dimensions that are greater than 1 nm and less than 5,000
micrometers (um)3. Polymers that are derived in nature that have not been chemically
modified (other than by hydrolysis) are excluded.

*Evidence concerning the toxicity and exposure of humans to microplastics is nascent
and rapidly evolving, and the proposed definition of ‘Microplastics in Drinking Water’ is
subject to change in response to new information. The definition may also change in
response to advances in analytical techniques and/or the standardization of analytical
methods.
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MP exposure routes, pathways, and biomarker matrices
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CDPH MP methods - Microspectroscopy —

* Nine peer-reviewed CDPH MP method publications (2011-present)

« Air, drinking water, wastewater, surface water, fish tissue, sediment, consumer products

« Semi-automated MP |ID and size measurement of individual particles
(MP counts/sample)

 Raman (RMS) [>1 um] & Fourier transform infrared (FTIR) [>10 um]

 Optical microscopy [>1 um]

* (Electron microscopy - SEM/EDS [>0.1 um], TEM/EDS [>0.01 um])
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MP measurement methods - Microspectroscopy W=

« CDPH experiences with microspectroscopy:

* Very expensive and slow, but ideal for
MP source ID and interpretation (particle

size/shape/color)
« Potential for contamination with MP in lab ' P
— QA, blanks, and detection plausibility
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MP measurement methods — Pyrolysis (Py) GC/MS W s

» Gas chromatography/mass-

. Search Result: Qantification: Calibration:
spectrometry enables rapid & Specum € EIC  Area € Height @ ESTC € 5TD ©  calibrafion Cume |
sam |e throu h ut MP mass — Display Threshold Result——————— CFTFDEZILinear vI
/Sampple) g p ( Prob.: I 00 o {Ilm].r:l 00 yug ’7 Export | Copy | Zera: INnt Forcec vI
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o ) | NG 37.8 20.0 6.15 3931759 10.51
minimum part|C|e s|ze PP 96.5 17.0 5.24 607619 5.58
SBR 67.4 483 1.49 340645 10.96
. Pe 524 - T oo 1034
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PS 926 — — 1589392 19.09
polymer fragments used to ABS 15.6 — — 43921 16.57
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(100)
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blanks, mass quantitation limit
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Summary ‘\CDPH
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Wagner et al, 2019

« Challenge: define specific health- and biomarker-relevant MP
analytes (total vs. specific polymers, particle sizes)

S

* Uncertainties remain for all of the above CELE

« Biomonitoring CA methods exist for MP-associated chemicals
(fluorinated compounds, plasticizers, FRs, & metals)

« CDPH MP measurement methods ovC

Count-based microspectroscopy costly, informative

Mass-based pyrolysis GC-MS is an emerging alternative

PET

References, blanks & QC charts essential for both

Newer methods (e.g., flow cytometry) also promising
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CDPH MP publications
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