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Science at work
to cap and control contamination
Multiple Amendment Active Caps (MAACs) are a smart
new way to remediate contaminated sediments, a
multi-billion dollar problem in rivers, lakes, harbors,
and bays throughout the world. The Savannah River
National Laboratory-designed MAAC is a one-layer
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provide more effective remediation at a reduced cost.
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both organic and inorganic contaminants, including
radionuclides.
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MAAC technology can help restore and sustain aquatic
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environments by eliminating or reducing the transfer
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of contaminants into the food chain, reducing the need
for invasive methods such as dredging, and providing
a more permanent solution than currently used
technologies. MAACs are based on sound scientific
innovations in geology, chemistry, biology, hydrology,
and engineering. This allows for a broad range of
applications to waterways that are contaminated with
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metals, organic contaminants, radionuclides, or mixtures of these contaminants.

The Problem
Treating contaminated sediment is complicated because a variety of organic and inorganic
contaminants often occur together. Each of these has different chemical and physical properties,
and the sediment itself is a chemically diverse environment. Contaminated sediment is typically
managed by dredging or excavation, followed by off-site treatment or disposal. However, this is
expensive, can allow contamination to spread, and can further damage the environment.
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Limits of Current Practice
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In addition to dredging, “passive capping” is traditionally used to manage the spread of contamination.
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This approach places a thick covering, or cap, of clean sand or other inert material over the
contaminated area to isolate the contamination and reduce its migration. However, contaminants can
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still be released if the cap is disturbed or if groundwater brings them to the surface. “Active capping”
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is a newer alternative. It involves the addition of a reactive material which neutralizes or stabilizes
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contaminants in place. However, active capping (single amendment) treats only a narrow range of
contaminants. A solution was needed to address areas with multiple contaminants.

Innovative Solutions
Researchers at the Savannah River National
Laboratory have developed a process that
uses a mixed combination of chemically-active
additives combined with inert materials such as
sand, clay or soil to remediate simultaneously
a broad range of contaminants such as metals,
radionuclides, and organic contaminants. The
mixture of chemically-active amendments and inert
materials offer significant benefits and advantages
compared with passive or single-amendment
active capping. These combinations, or MAACs,
are versatile because their composition and
thickness can be adjusted to meet site-specific
challenges imposed by different mixtures
of contaminants and degrees of sediment
disturbance. The use of natural materials and lack
of toxicity make this a more effective solution for
restoring aquatic habitats.
Amendments used in MAAC technology have been tested in both fresh and salt water. Modeling
studies confirm that a thin layer of MAAC significantly slows the migration of contaminants – in some
cases this migration takes even longer than the expected lifetime of the contaminant. Additional
studies show that bentonite can be added to a mixture of cap amendments to control cap erosion, a
common problem in areas with fast-moving water. Tests also show that the mixtures of amendments
in MAACs are nontoxic to aquatic organisms.
MAACs can be constructed on-site from readily available materials using standard construction
equipment and do not require a preliminary manufacturing step as needed by some commercial
products. They also avoid much of the expense, disruption of resource use, and environmental
damage associated with traditional methods of dredge and disposal.
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