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Impact
Successfully transitioned from
active pump-and-treat remediation
to enhanced attenuation based
remedies. Achieved regulatory goals
for release of metals and long-lived
radionuclides that:
• Pioneered safe, low-cost technology
that has the potential for worldwide
use to remediate groundwater.
• Saved significant energy by replacing
a 24/7 active pumping and treating
operation that was scheduled to run

srnl.doe.gov

Engineered groundwater solutions
provide sustainable remediation
This innovative solution successfully transitions from active pump-and-treat remediation to
enhanced attenuation based remedies. Safe, low-cost technology was created that has the
potential for worldwide use to remediate groundwater. Millions of dollars are being saved in
active remediation costs with a savings projection of over $415 million at the Savannah River
Site (SRS) alone. A 24/7 active pump-and treat operation was replaced with a one-time per year
injection system that stabilizes contaminants in place. This new solution is also energy efficient,
eliminating the resources needed to continuously pump contaminated groundwater to the
surface, transfer it to a water treatment plant, push it through ion exchange resins and filters,
transfer it to injection wells and push it into the ground.

for decades, with a one-time per

The Challenge

year injection system that stabilized

The decommissioning of F Area at SRS involves long-term remediation management of a complex
chemical/radiological contaminant plume that could impact the surrounding Savannah River water
drainage. A pump and treat system had been deployed, but the cost and effectiveness of that

contaminants in place.
• Saved millions of dollars in active
remediation costs. Projected savings

approach was not meeting EM program needs and local regulatory requirements.

are over $350 million for F Area alone

Standard Practice

and over $415 million for SRS.

Has Drawbacks
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The standard practice for
remediating metals and long-lived
radionuclides in groundwater is
to drill wells at the perimeter of
a groundwater plume, pump the
contaminated water to the surface,
and treat that water to remove
contaminants. The process incurs
risk of exposure to workers and
generates a secondary waste
stream that must be managed.
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This system is expensive to operate, time intensive, and labor intensive. The standard
practice works, but it is not efficient enough to meet goals in a cost effective manner.
Through collaboration and innovative thinking, a better approach is now available
that lets the water be treated underground, without the expense or exposure risk
associated with bringing it to the surface.
Innovative Solutions
The concept is simple; find a way to work with natural flow patterns rather than fighting
against them. To achieve this outcome, researchers “engineer” the natural groundwater
flow patterns to develop sufficient retention times. This allows for the creation of
focused treatment zones that allow for in-situ stabilization of contaminants. Engineered
structures are designed to work with flow models and enhance attenuation of the
natural groundwater flow fields. Base injection gates are created that allow for chemical
stabilization of metals in local treatment zones by injecting alkaline solution. New
colloidal injection material (silver chloride particles) was created to capture iodine-129.

Installation of funnel and gate controls
for groundwater treatment

A simple injection system is used to deliver the alkaline solution to specific areas of an
underground funnel-and gate system. Groundwater monitoring was also developed and
deployed to verify the effectiveness of this natural attenuation approach.
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Conceptual design of the funnel and gate
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