Coal Combustion Residuals (CCR)
Groundwater Services

Managing groundwater compliance at CCR facilities requires
consultants with extensive experience assessing, monitoring,
and, if necessary, remediating groundwater impacts to
comply with CCR regulations. Geosyntec has demonstrated
experience in groundwater characterization and development
of robust conceptual site models which serve as the foundation
for understanding migration pathways, exposure risks, and
remedial alternative evaluations and implementation.

Geosyntec offers a full range of CCR compliance and remediation services
for groundwater. We have designed, implemented, and optimized traditional
remediation technologies (e.g., pump and treat), but when site conditions
allow, we can design and implement advanced technologies such as
geochemical controls and the TreeWell® phytoremediation technology for in
situ remediation of inorganics like arsenic and selenium.
Geosyntec continues to advance the CCR practice through technical
innovations and partnerships. For example, in collaboration with the Electric
Power Research Institute (EPRI) and a utility client, we are evaluating the
use of biogeochemical processes for CCR immobilization, including the ability
to analyze key DNA targets to monitor the process. In addition, EPRI and
the Interstate Technology & Regulatory Council (ITRC) frequently request
Geosyntec to author key guidance documents (e.g., on monitored natural
attenuation [MNA] of groundwater), remedial technology fact sheets, and
other related topics.

Keys to Success
We have saved our clients millions of dollars in unnecessary remediation
costs by obtaining regulatory approval of MNA remedies and alternate
source demonstrations based on site-specific interpretation and evaluations.
Our geochemistry modeling expertise has been critical to understanding
changing subsurface conditions and potential mobilization of naturally occurring metals in groundwater during CCR facility closure and/or construction.
Through Geosyntec’s internal research and development department, the
Technology Advisory Counsel, we have funded research to develop a
reactive media for placement in permeable reactive barriers to remove boron
from groundwater.

Geosyntec’s
Tool Box of Services
• Monitored Natural Attenuation
Demonstrations
• Feasibility Studies
• Treatability & Field Pilot Studies
• Remedial Design
• Litigation Suppport
• Complex Hydrogeologic Investigations
• Geochemical Evaluations
• Conceptual Site Model Development
• Real-Time Data Management &
Vizualization
• Groundwater Modeling
• Monitoring System Design &
Optimization
• Statistical & Geospatial Analyses
• Data Quality Management
• Karst Hydrogeology

Select Project Experience
EPRI Guidance for Natural Attenuation as a Remedial Technology at CCR Facilities

Geosyntec developed a MNA framework for EPRI. The framework functions as a guide for decision-making processes to evaluate the necessary
level of justification for MNA, including defining the geochemical processes governing the attenuation and sequestration of the site-specific
constituents, hydrogeologic setting, and long-term stability of MNA implementation. This framework was applied for evaluating MNA as a remedial
technology at two CCR facilities with different hydrogeologic conditions and unique constituents of interest. We developed sampling and analysis
plans to gather the necessary data needed for the four-tiered MNA analysis at the two CCR facilities, provided a robust technical assessment
and interpretation of these data to evaluate MNA as a remedial alternative, and evaluated the long-term viability of MNA at these CCR facilities.

Groundwater Remediation Services for CCR Impoundments

For a confidential client in the western United States, Geosyntec investigated groundwater quality
at CCR surface impoundments and developed a groundwater remedial strategy to comply with
both state and federal programs. Geosyntec successfully negotiated an approach to accelerate
the overall remediation program with the regulatory agency, designed the dewatering/closure
strategy, completed the groundwater feasibility study for three site areas, completed design of the
selected groundwater remedy in two of the areas, evaluated in situ stabilization at the first area,
and completed Tier 1 MNA demonstrations for all three areas.

Alternate Source Demonstrations for Federal CCR Rule Groundwater Monitoring

Geosyntec developed a groundwater compliance strategy for an electric cooperative’s fleet of
CCR disposal units to address constituents in groundwater samples with statistically significant
increases above background concentrations. The geochemical forensics testing included solute
ratios, Stiff diagrams, stable isotope cross plots, and stable isotope mixing diagrams. The
successful demonstration resulted in the site remaining in the Detection Monitoring Program
stage, helping our client avoid the possibility of a costly Assessment Monitoring Program and
implementation of corrective measures. The results also paved the way to changing the design of
the site’s groundwater monitoring program.

Site Characterization, Risk Assessment, & Corrective Measures Study for a CCR Landfill

Geosyntec evaluated the nature and extent of potential impacts to groundwater and surface water,
developed and evaluated a range of remedial alternatives, and assisted with the implementation
and Federal CCR Rule compliance at a CCR landfill underlain by fractured bedrock. Geosyntec
performed lab studies and characterized the leachate collected at the landfill and evaluated the
facility’s hydrogeologic conditions to develop an understanding of potential bedrock lineamentcontrolled migration pathways. The conceptual site model, together with the demonstrated
absence of aquatic toxicity, was used as the basis for a source control and monitoring remedial
option for groundwater in the corrective measures study.

Design-Build Services for a Groundwater Treatment System at a Coal Ash Landfill

Geosyntec designed a low-maintenance groundwater extraction and treatment system to
prevent arsenic discharge from a coal ash landfill into a Great Lake. The conveyance system
and extraction wells were designed to capture groundwater along a 2,900-foot-long region of the
landfill and pump it over 3,550 feet to the treatment building. The system reduced discharge of
arsenic-impacted groundwater, reduced future reporting requirements, and allowed the continued
operation of the power plant.
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About Us

Founded in 1983, Geosyntec combines
the expertise and experience of over
1500 scientists and engineers to address
complex environmental and infrastructure
challenges all over the world.

