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A view of Royal Dutch Shell's cracker plant while it was under 
construction last year in Beaver County. -- Celeste Van Kirk

Nurdle, 1 mm to 5 mm in size



Nurdles show up everywhere. In this photo, 
volunteers are cleaning nurdles on the coast of 
Hong Kong’s Lamma island in 2012. Hundreds 
of millions of the plastic pellets were dumped 
when containers were knocked off a vessel 
during a typhoon.



• Plastic pellets are present in harbor areas that are 

inaccessible to cargo ships and other major ship traffic, 

implying that these vessels are not the only source of 

plastic pellets in the environment (EPA, 1990b, 

1992a,b). 

• Harbors of cities with older combined sewer overflow 

(CSO) systems contained significant percentages of 

pellets in the floatable debris (EPA, 1990b, 1992a,b). 

• Harbors near known production, transport, and 

processing centers had higher concentrations of pellets 

(EPA, 1990b, 1992a,b). 

• Pellets are present in CSO and storm water outfall 

discharges and solids collected in sewage treatment 

facilities (EPA, 1992c). 

These findings suggest that the plastics industry remains 

a likely source of pellet releases into the environment and 

indicate that significant land-based pellet sources 

currently exist. 

The Environmental Protection Agency 

(EPA) is concerned about the presence 

of pellets in the aquatic

environment for several reasons: 

(1) pellets are ubiquitous; 

(2) pellets have been found in 

considerablequantities in coastal areas 

of the United States; and 

(3) laboratory studies and field 

observations suggestthat ingested 

pellets may harm or kill aquatic wildlife, 

including several endangered or 

threatened

species.



Specifically names pre-production plastic pellets (nurdles) 

as a pollutant 

The law indicates that nurdles can replace food in animals’ 

stomachs, leading to starvation. 

Warns of potential toxic effects on humans and animals 

from compounds such as bisphenol A and nonylphenol, 

used in plastic manufacture.

Potential sources of 
preproduction 
plastics range from 
manufacturers, 
transporters, 
warehousers, 
processors, and 
recyclers located 
throughout 
California. 

Preproduction plastic 
spilled during its 
creation, transport, 
use, and disposal can 
be mobilized by 
storm water. 



Nurdle by Nurdle, Citizens Took on A Billion-Dollar Plastic Company 

— and Won
The largest-ever settlement of a Clean Water Act lawsuit filed by private citizens was handed down December 2, 
2019 by a U.S. District Court judge in Waterkeeper v. Formosa.

A sample of plastic nurdles found and collected by Andrew 

Wunderley, executive director for Charleston, SC Waterkeeper, 

along the shore at Seabreeze Marina during a spot check of the 

location Tuesday, Dec. 17, 2019, in Charleston. file/Grace Beahm
Alford.  LAWSUIT MARCH 2020

Water contaminated with nurdles in Lavaca Bay

Pollutant: “Dredged spoil, solid waste… 
sewage, garbage…chemical wastes, 
biological materials…and industrial, 
municipal, and agricultural waste 
discharged into water”(does not include 
sewage from vessels or injected wastes)

Frequency, Magnitude, & Duration?



Assessing Microplastics as an 
Emerging Pollutant in Freshwater 
Rivers

https://beavercountyblue.org/2019/05/16/investigation-cracker-plant-will-bring-jobs-pollution/

https://beavercountyblue.org/2019/05/16/investigation-cracker-plant-will-bring-jobs-pollution/




Flow cytometry:
200nm-20um 
*150 nm size 

Concentration of particles :
Filtration and/or  centrifugation 

Ambient Water Sample 

FTIRRaman ImagingNikon Ti2 PARISS:
Nile red staining
*220 nm

Macro PARISS: 
Absorption and Reflection
*2.5 micrometer  

Detection ID & Quantify 

Other 
techniques 
(IRMS, 
Pyrolysis GC-
MS)

#2.  Regions 
sample and 

process from 
Missouri, Kansas, 
and Ohio 
watersheds

#1.  Protocol 
Developed for 

sampling

#3.  Protocol developed for state, river basins and tribes for assessing microplastics  as a pollutant in  

freshwater aquatic systems



Image of 100µL from River Surface Water





Assessing Microplastics as an 
Emerging Pollutant in Freshwater 
Rivers

The specific objectives for R3 are:
• To identify, quantify and characterize of MPs in a 

large river such as the Ohio river
• To help develop a standard sampling protocol 

for MPs in freshwaters resources
• To evaluate existing methodologies, 

instrumentation, and approaches to best 
identify, characterize, and quantify MPs in 
freshwater

• To help establish a standard guidance for the 
separation, analysis, and identification of MPs 
from freshwater resources using different 
instruments 
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