Sample Collection and Analytical
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https://www.huffpost.com/entry/kamilo-beach-hawaii-dirtiest-beach-america n 58eqqga38e4bors413bfez792d
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Particle Analysis

* The Laser Direct Infrared Imaging detector
provides compositional analysis of substances

. using spectral matching
Ag I | S nt L D I R * This helps us get positive plastic counts by

polymer type with lots of supporting information.

* Rapid automation ~ simultaneous analysis




Mass-based Methods
— Pyrolysis/GCMS
(Frontier Analytical)

Flash pyrolysis (between 500-600°C)
of a sample yields pyrolyzates which
evolve into the GC column.

* A mass spectrometer detects the
pyrolyzates and produces a pyrogram

* Plastic polymer contents are
identified by peak height and
retention time and their mass is
estimated.

—

—









Primary sources Secondary sources Sinks Soil targets Secondary targets

Textiles

Agricultural soil Soil Annelids
Personnal care

products

Film-coated Arthropods

Natural soil —
seeds

Road runoff s Wildlife eating soil fauna

|(car tires, paint, bitumen) and/or plants
' : Industrial soil —— ]

' Macroplastic wastes Gastropods

—:’. degradation

- Waste incineration T — Nematodes

soil I T

Bacteria & Fungi

Wastewater treatment

" Plastic mulching <4

Industrial activities using or, Sewage sludge
1 producing plastics

Example

* Land-based environmental exposure estimation
Conceptual conceptual model from (Jaques & Prosser, STOTEN 2021)

Model
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Histogram for MP/m*3 (fw)

MP/m*3 (fw)

Q-Q Plot for MP/m*3 (fw)
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MP/m"3 (iw)
N=17
Mean = 0.05%6
Sd =0.0611
Slope = 0.0578
Intercept = 0.0536
Correlation, R = 0.906

M Best Fit Line

MP/m"3 (fw)
N=17
Mean = 0.0596
Sd =0.0611
Slope = 0.0578
Intercept = 0.0596
Correlation. R = 0.906

[ Best Fit Line







Secondary vs. Tertiary Boxplots, Q-Q Plots
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BPA in Fish Tissue — methods for censored data
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See R Scripts NADA and NADA2, Dennis R. Helsel, Practical Stats.

Data from Gassel & Rochman. 2019. Environmental Pollution. 248: 1000-1009



* With small data sets there is also a high likelihood of Non-

Detects. This is common with Mass Data.
I Mass Data with « There are common methods of fitting distributions with NDs.
Non-Detects * All data is used to generate Bootstrapped UCLs.
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BPA UCLs in Myctophid Tissue BDE UCLs in Myctophid Tissue
(by species) (by species)

Analytical support provided by C. McCoy, Weston Solutions.



Designing Microplastic
Field Studies

* Integrating plastic particle analysis with
existing water monitoring

* Oceans and estuaries, rivers, lakes and
source waters

* Includes point-source and non-point
source monitoring

* Repeatable and of high quality
* SFEI SF Bay 2018-19
* SCCWRP-UCR SoCal Bight 2020-21




Where & when does my
decision apply?

Monitoring vs.
One-time?

Does size/shape matter?

What’s my expected
variance — priors?




SoCal Bight 2013 9

Santa Barbara

* Trash Monitoring Sites in .
the SoCal Blght " Ventura

* Include Riverine, Epibenthic
and Benthic sampling sites

Los Angeles

oulpieuiag ues

* Visual observations of

macrodebris

« Estimates amounts by . —
factor using Confidence Bight 13 Sampling Sites
Intervals * Riverine

Benthic
Pacific Ocean

-
«  Epibenthic
@  Epibenthic and Benthic

d etectio n (betwee n Rivers/Streams
monitoring periods)

* Data is robust for trend

Regional Monitoring Program: Komtos
Trash and Marine Debris:
SCCWRP Technical Report 928







