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Focusing on BIG sediment problems

Defining problems correctly with science Quantitative descriptions & engr. scaleup

Translation through 
engagement with 
practitioners & 
entrepreneurship
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Pollutant sorption controls biouptake

• Science behind pollutant bioavailability was maturing two decades ago

• However, sediment remediation largely relied on disruptive sediment removal

• Key innovations:

• Define bioavailability with appropriate metric – dissolved concentrations

• Engineer sediment geochemistry to alter bioavailability – AC amendment
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Phenanthrene partitioning 
for various organic materials

From: Ghosh et al. Environ. Sci. Technol. 2003

Moving from total 
concentration to 
Freely dissolved 
concentration as 
a key metric for 
risk assessment
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Strong sorption reduces PCB biouptake

• Initial laboratory studies demonstrated reduction 
of PCB biouptake after AC or biochar amendment

• Surface application is worked into sediments 
through bioturbation

• Reduction translates up the food web to fish

• Led to several pilot-scale demonstrations

Need to explain empirical observations 
mechanistically and quantitatively through modeling
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New approach: Low-impact delivery of amendments

SediMite™
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SCALE UP: EPA-SBIR; SERDP/ESTCP; NIEHS
1. Agglomerates delivered from water 

2. Sinks to sediment surface and resists resuspension of fine AC

3. Breaks down slowly; mixed by bioturbation

4. Binds contaminant and reduces uptake in the aquatic food web

5. Opens new opportunities for both:

o In-situ management of contaminated sediments

o Beneficial use of contaminated dredged sediments



Many pilot demonstrations and regulatory acceptance

“a thin layer of carbon applied 
across 14 acres”

Use of Amendments For In-situ Remediation 
Of Superfund Sediment Sites

USEPA OSWER Directive 9200.2-128FS; April 2013

Paradise Creek, Norfolk, VA, 2022

Telebelt

Mirror Lake, DE
Grasse River, NY

An enabling environment where new 
approaches can be tested for improved 
problem definition and solution
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