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Sediment Passive Samplers
Can they be 3D printed?

Sampling Phase or Media

Configuration

Polydimethylsiloxane (PDMS-SPME)

Coated fiber, vial

Polyethylene (PE) Film/sheet, tube
Polyoxymethylene (POM) Film/sheet
Ethylvinylacetate (EVA) Coated vial
Silicone rubber Sheet, Ring
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Consideration

Complex geometry
Overlapping structure

Design Freedom
Customization, prototypes,
iteration

On-site, On-demand
Printing on vessels at sea

Multi-material/functionality
Adsorption & destruction

Porosity
H,O & chemical absorption

Scale up

Why AM for Environmental Applications???
Traditional | AM_
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3D PRINTING
NATURE-INSPIRED
INFRASTRUCTURE

COLLABORATIVE

RESEARCH WORKSHOP f:,;"£ -
7-8 Feb 2024 | Vicksburg, MS ==

Achieve optimized 3D printed [\ 20 ol LLE"

A structural morphologies, ensuring
) successful habitat functionality
and biocompatibility.

SHARE IDEAS [

BUILD COMMUNITY

PLAN STRATECGICALLY BF '

ALAN.J. KENNEDY@USACE.ARMY.MIL

CONTACT:  ANDREW.D.MCQUEEN@USACE ARMY.MIL

- Featured on the EWN Podcast
A 3D Printing Nature-

Based Solutions
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3D rn

‘ Engineering With Nature

CHALLENGE:

= Perception: dredged sediment = liability, = resource |
= Artificial Reefs lack natural geometric complexity
» Constructed of unsuitable, contaminated materials

SOLUTION:

= Demonstrate power of 3DP to transform dredged
sediment into Nature-Inspired Infrastructure
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for Environmental Solutions

Beneficial Use of Dredged Material
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Alan.J.Kennedy@usace.arm

>300 Threated & Endangered Species
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EWN Atlas Series

Engineering With Nature
An Atlas, Volume 2
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Ecosystem Restoration
& Bio-inspired design
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The Contaminated o

Sediment 2rceiem Perception

 EPA 1997 sediment survey, report concluded 1
billion m3 surface sediment “pose potential
risks”

»~350sedimentssites in Superfund
» Contaminated sites adversely.impact
navigation projects

* CONTAMINATED SEDIMENT MANAGEMENT
COSTS RANGE FROM $5-1,000 PER CY

Reduce
organics

Reduce
ammonia

Degrade
PAHS, PFAS
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Sequestering 3D printed dredge sediment leachate

Experiment 1 — Material resilience

Experiment 2 — Leachate testing
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Questions?

B A\

Us. A'my Corps
of Engineers
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ENVIRONMENTAL RISK ASSESSMENT
ADVANCED MATERIALS A

Engineering Nature
Additive Manufacturing
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https://vimeo.com/927292277/f9f1257317
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