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Subset Repeat TLS Survey Diffe!

Following moderate January 2018 storm
(Precip = 5.3 cm, ~1.5 days)
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Rivers are the Major Source
of Ocean Plastic Pollution

World’s most plastic polluted rivers
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River Country

Yangtze China

Ganges India, Bangladesh
i China

Huangpu China

Cross Nigeria, Cameroon
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Brantas Indonesia

Amazon Brazil, Peru, Columbia, Ecuador

Pasig Phillippines

Irrawaddy Myanmar

Solo Indonesia «
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South Pacific

2 trillion particles

14.2k tonnes -
0.8 trillion particles )
3.7k tonnes

Map and models edited for style from van Sebille 2015 and Lebreton 2017 by Win Cowger,

Graduate Student in Environmental Science at University of California, Riverside

‘River plastic emissions to the world's oceans’ by Lebreton et al; Nature Commun. 2017 Jun 7;8:ncomms15611.

‘A global inventory of small floating plastic debris’ by van Sebille et al; Environ Res Lett. 2015 Dec 8;10(12):124006.

Van Sebille Model (# per Square Kilometer)

High : 100,000,000
. Low: 0

Evans-Pughe (2019) from van Sebille et al. (2015) and Lebreton et al. (2015). L rROStomels

River Inputs (Tonnes per Year)
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UCR Microplastics Monitoring Studies

Santa Ana River Newport Bay San Pedro Bay LAC Stormflow DOE WaterPACT
: Z WATER PROGRAM
Partnss WATER BOARDS W ROSA
Santa Ana - R8 o -w Pm M/@m
Study Type Preliminary investigations/ Fluvial flux and sedimentation Integrated river/coastal ocean Flow-Integrated paired w/ Point based
Method Development monitoring monitoring/modeling LACPW autosamplers at Mass
Emission Stations.
Target Macro/Microplastics Microplastics Microplastics Microplastics Macro/Micro
Study * Santa Ana River above Prado  « San Diego Creek * Los Angeles River * Los Angeles River * Los Angeles River
Systems « Santa Ana Delhi Channel * San Gabriel River * Ballona Creek
e Marsh and subtidal sediment * Coyote Creek * Dominguez Channel
* Santa Ana River below Prado * Coyote Creek

6 * San Pedro Bay



A Watershed Approach to Microplastics

Watershed Processes

Ambient Conditions

Receiving Receiving Body
Body




Streamflow
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Flow Field

In each aubsection:

Water Discharge (mals)

Area » Depth x Width

Discharge = Area x Velocity

* Predominantly Unidirectional Water Flux

— Often turbulent, unsteady
— Integrated expression of watershed hydrology
— Wide range of hydrologic modes => wide range of constituent states

e River station => cross section normal to flow



Diversity of Particles — Diversity of Fluvial Transport
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Cowger et al. (2021) Environ. Sci. Technol.
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Streamflow Sampling

In order to represent all transport modes of microplastics we use:
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Cowger et al. (2021) Environ. Sci. Technol.



Microplastic Extraction: Methods

Streamflow:

Digestion . Microscopy

(Fenton’s . Color/Morphology
ImageJ
Spectroscopy

sediments: OPEN SPECY

Archuved
100 g : N
Digestion

y 4
Fenton's Microscopy
- Reagent
Color/Morphology
ImageJ
Spectroscopy

1. Cowger et al. (2021b)

QA/QC Protocols

Cotton lab coats/coveralls
Non-plastic equipment
Triple DI Rinse

HEPA filters in lab
Processing Blanks
Equipment Blank

Filter Blanks (Core Cutting)

Spiked Sediments (0.98 - 1.03 g/cc)
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Streamflow Microplastics Concentrations (> 300 pm)

Mean of Stormflows [particles/m3]:
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Microplastic Polymer Types in Streamflow

Particle Composition [%]
Particle Composition (%]
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Riverine Microplastic Flux to the Coast (> 300 um)

WY 2021 (preliminary)

* Lower Los Angeles River: 3.1 x10** - 5.1 x 10! MPs
* Coyote Creek: 2.4x10° - 4.6 x 10° MPs

 San Diego Creek: 7.3 x10° - 9.7 x10° MPs

* Santa Ana Delhi Channel: 1.6 x10'° - 3.1 x10'° MPs

MP Concentration-Discharge: SDC
SANDIEGO_CAMPUS Discharge

Concentration = 1.231946 x (59.9643369 x Discharge®1.19679) < )
] e Water Year 2021

Discharge Record

C-Q Rating Curves




Surface

Midwater

Epibenthic

Net Samples (> 330 um)

ongo Ne

Sampling Locations for River and Ocean Monitoring y
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Average Microplastic Concentration at eachesamplinguena rarcN
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Morphology
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Tire and Road Wear Particles

. Streamflow (up to 25%)
. Subtidal Sediments (up to 45%)
. Coastal Marine Water Column (up to 35%)

. Ildentified during microscopy by:

. Confirmation by Pyrolysis-GC-MS ( ~ 95% positive ID rate)

scale bars
are Tmm




Next Steps

More samples!

- LA SCWP: 3 years of intensive monitoring in the Los Angeles River, Coyote
Creek, Ballona Creek, and the Dominguez Channel.

> NPB Phase Il — stormflow, water column, sediment
Standardize MP monitoring in stormflow (SCCWRP/OPC)
Small size classes

Specific polymer classes (TRWP...)

Transport modeling (atm, watersheds, rivers, coastal oceans)
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