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AGENDA

► Regulatory compliance drivers

► Conceptual Site Model (CSM) 

development

► Corrective measures development

► Corrective measures evaluation



REGULATORY COMPLIANCE DRIVERS



REGULATORY COMPLIANCE DRIVERS

► GPS exceedance during assessment monitoring (40 CFR § 257.95)
• Characterize “release”

• Within 90 days:

▪ Alternate source demonstration

▪ Demonstration of invalid SSI

▪ Initiate assessment of corrective measures (40 CFR § 257.96)

180 DAYS TO START AND FINISH



CSM DEVELOPMENT



CSM – ELEMENTS SPECIFIC TO CCR SITES 

► Groundwater/surface water interaction

► Geochemical conditions

• Speciation, mobility, attenuation potential

► Geology/stratigraphy

• Impact of heterogeneity

► Hydrogeology

• Variable flow regimes (spatial & temporal)

• Contaminant transport (vertical and lateral)

• Dewatering

► Risk Assessment

► Data gap identification



SITE GEOMORPHOLOGY



IMPACTS OF 

GEOMORPHOLOGY
Environmental 

Sequence Stratigraphy 

(ESS) Evaluation



GROUNDWATER

FLOW REGIME
Initial Evaluation



GROUNDWATER

FLOW REGIME
Refined Understanding



GROUNDWATER

FLOW REGIME
ESS-based Understanding



THREE -D IMENSIONAL  V ISUALIZATION



3DV VIDEO








GROUND WATER MODELING



SURFACE TOPOGRAPHY



LONGTERM GROUNDWATER ELEVATION TRENDS

Year 0 Year 5 Year 10



GROUNDWATER FLOW PATHS



MODEL CALIBRATION



C O R R E C T I V E  M E A S U R E  D E V E LO P M E N T  

A N D  C O S T  E S T I M AT I N G



THE PROCESS

Evaluation Process

► Cost

► Constructability

► Effectiveness

► Performance certainty

► Associated risk

► Other (as determined by 

owner/operator)



VIABLE CORRECTIVE MEASURES

Closure by Removal 

► Removal of CCR (1.25 million cu. yd.)

► ROM Cost: $115 million ($92 / cu. yd.) 

► Not a ‘silver bullet’ for groundwater



VIABLE CORRECTIVE MEASURES 

In-situ Solidification/ Stabilization

► Stabilization of saturated CCR (0.25 

million cu. yd.)

► ROM Cost: $11 million ($44 / cu. yd.) 

► Potential risks: CCR disturbance, pH and 

geochemical impacts



VIABLE CORRECTIVE MEASURES

Slurry Wall 

► ~2,600 feet to depth up to 50 feet

► ROM Cost:

• $6.4 million capital

• $40,000 (annual)

• $1.2 million (30 years)

► Potential risks: hydraulic failure



VIABLE CORRECTIVE MEASURES

Permeable Reactive Barrier 

► ~2,600 feet to depth up to 50 feet

► ROM Cost:

• $4.6 million capital

• $120,000 (annual)

• $3.6 million (30 years)



VIABLE CORRECTIVE MEASURES

Monitored Natural Attenuation

► Characterize nature and extent

► Natural attenuation demonstration

► ROM cost:

• $0.4 million capital

• $35,000 (annual)

• $1.1 million (30 years)



KEY TAKEAWAYS

► Invest early in a strong CSM

► Don’t underestimate the impacts 

of geochemistry and 

heterogeneity

► Stay informed of regulatory and 

legal developments
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