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SOUTHERN RESEARCH

e Founded in 1941 as a not-for-profit (501-c-3)
organization conducting research in the areas
of drug discovery, preclinical drug
development, advanced engineering, and
environmental protection.

 Environmental research has historically
focused on issues related to the energy
production industry



Water Research Center

Collaboration with Southern Company
and EPRI for research focused on:
e Zero Liquid Discharge
* Waste Water Treatment
* Moisture Recovery

e Cooling Tower & Advanced Cooling
Systems

e Carbon Technology Water Issues
e Solid Landfill Water Management

SOUTHERN RESEARCH

Legendary Discoveries. Leading Innovation.



Environmental Issues Associated with Dredging

 Resuspension of contaminated sediments

— Resuspension may occur during collection, deposition,
and once placed in final location due to currents

e Leaching of contaminants into overlying water
column or into groundwater at inland disposal
sites

* Disposal sites are limited for contaminated
sediments



Evaluation of Risk(s) Associated with
Metal Contamination

Total extractable metals

— Indicates the total concentration of the metal of interest
Speciation analysis

— What chemical forms of the element are present?
Bioavailability testing

— What fraction of the element is potentially available for
biological uptake?

Toxicity testing

— Does the concentration/speciation of the element pose a risk to
biology?

Monitoring the aging process

— How does the chemistry of relocated sediments change due to
new environmental conditions?




Potential Management Solutions for
Contaminated Sediments

Disposal
— Offshore disposal, in-bay disposal, upland disposal

Beneficial Reuse

— Beach nourishment, land reclamation, construction
materials, wetland creation/restoration, etc.

Remediation and Reuse

In-situ immobilization of contaminants




Identify Historical Initial Testing & Detailed Testing
Suspect |—> Reviewof [——>| Classification of —>| & Classification [~
Aguatic Site Suspect Site Suspect Site of Suspect Site

Information Gathering Screening and Detailed Level Assessments

Is the Suspect Aquatic Site contaminated? If so, to what
degree is it contaminated and how much risk does it pose?

A 4 Confirm Strategy Worked w/ I
Develop and Implement Risk AND Additional Sampling and Goal
Management Strategy Long-Term Monitoring Met?

Risk Management

STOP

Chapman and Smith, 2012



In-situ Immobilization Strategy

Assessment
Study

Site Inspection & *Physical Properties

Sampling

Site Characterization

eContaminants of Concern
*Degree of Contamination

Contaminant Mobility
*Equilibrium Concentrations
*Source of Contaminants
*Leeching of Sediments

Research
*|s in-situ remediation an option at this site?
ePotential sorbents for contaminants of concern?
*Estimated dosages

Feasibility Study

v




Feasibility Study
i

I

*Single Contaminant
*Multi Contaminant

Sorbent Isotherm

1

Sorbent Test

eIndividual Sorbents
*\arious Matrix

*Sorbent Capacity *Sorbent Performance
Decide on Sorbents
*What sorbents work?
eCombinations of sorbents?
*Mixture Dosages?
Performance Study
|
Performance Test Were the target values
of Sorbent achieved?
Mixtures Refinement Required?

|

Stable over time?
Meet regulations?
Availability?

What is the best available option?

Chiang et al., 2012



Conceptual In-Situ Immobilization

Layer of carbon
amended sediment

Contaminated sediment Clean new sediment

Ghosh et al., ES&T, 2011



X-Ray Instrumentation for
Characterization of Solids




HPLC-ICP-MS Instrumentation used
for speciation analysis of metals
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Simplified lllustration of Laboratory Scale Testing

—— Surface Water Sampling

Test Retention properties as a function of:
Metal speciation, pH, temperature

Metal Contaminated
Sediment

Metals of interest:
Cr, Ni, Cu, Zn, As, Se,
Ag, Cd, Hg, Pb

Pore Water Sampling

Matrix Supply (Seawater, freshwater, etc.)



PreV|ous Bloreactor Research
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