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Microplastics

What are they?

Small plastic particles. Some debate as to size;

the US National Oceanic and Atmospheric ‘
Administration (NOAA) has established a <5mm 7
threshold.




Characteristics

e Ubiquitous.

* Persistent.




Context for Dredging Operations

* As MPs are ubiquitous dredging operations are not
expected to affect distribution.

* Sediment associated MPs have physical properties //’vﬂ-*

that will cause them to behave as other "natural A
sediment particles in the environment, re: B /e y
transport and physical behavior. /] .\\: ‘ I/ N




Approach

Review of relevant literature (MP in sediments).

Selection and refinement of analytical methodologies.




Literature Review: MP in Sediment

e > 50 publications reviewed

* >75% focused on presence of MP in beach sediment and
relied on visual analytical techniques

* Fewer papers (<25%) examined MP in finer grained
sediments typical of most dredging projects.

* Conkle et al. $2018) found that 80% of surveys conducted
to date have focused on particles = 300um while their
survey of 770 personal care products found >95% had




Challenges

 Measurement of MP in finer grain sediments is challenging (i.e., Most
of the work to date on MP has focused on water column and beach
sediments which are more amenable to visual techniques




Methods Development and Validation

Approach:

Adapted methods from Maes et al. (2017) of the UK Centre
for Environment, Fisheries, and Aquaculture Science.

* Nile Red was used in both acetone and chloroform as a diluent
* ZnCl2 is added to change the density and allow the MPs to float
* Detection with fluorescent microscope and fluorometer

Microscopy:

* Three dye concentrations in two solvents under two different
filters were tested

Spectroscopy:




Methods Development and Validation

Approach Cont.

Initial survey of representative geo-
regions within the US (freshwater
and marine).



Methods Development and Validation

Results:

Microscopy:

* False positives challenging — need for standard reference
materials and/or positive controls (known concentration and
types of plastics) to calibrate method.

Spectroscopy:
* no differences between solvents but lower dye concentration




Results: Fluorometer

6000

@ Acetone-high
0OAcetone-Low

*Blank samples (HZO @ Chloroform-High

5000 only) read 10 fold lower O Chloroform-Low
or more




Preliminary Conclusions

* Most MP survey work conducted to date has focused on larger
particles in coarser sediments.

» Recent work of Conkle et al. (2018) suggest large fraction of MP




Next Steps

 Evaluation of additional representative inland and coastal sediments.

* Further refinement of analytical methodologies to measure smaller
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