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Agenda
• Objectives 

• CSM Overview 

• Investigation Summary 

• Results and CSM Updates

• Road Map for Completing FFS
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Objectives 
• Review findings from high resolution site characterization 

• Present revised CSM with identified primary flux zones 

• Present road map for Focused Feasibility Study (FFS) 
preparation
• Impacted media identification
• Screening criteria and Corrective Action Objectives 

(CAOs)
• Remedial alternative development
• FFS outline
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CSM Overview and 
Investigation Approach
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CSM Overview 

1

Approximate Plant Locations

Plant 1

Plant 2

2
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PCE and Degradation Products 

PCE TCE

cis-1,2-DCE VC
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1,1,1-TCA and Degradation Products  

1,1,1-TCA 1,1-DCA

1,1-DCE
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Investigation Summary 

• 24 WCSS boring

• 5 hand auger 
borings 

• 6 VAP Locations

• 1,490 ft drilled

• 672 soil samples 
collected

• 11 water 
samples 
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Investigation Summary 
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Plant 1 Results and CSM 
Update 
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Plant 1 Results 
• Identified COCs

− PCE, TCE and associated daughter products
− 1,1,1-TCA and associated daughter products
− Toluene

• Materials Handling Area appears to be the primary source 

• Former Plant 1 Pond does not appear to be an ongoing source

• COCs identified in saprolite with discharge to underlying PWR

• COC concentrations reduced along transport pathway, daughter 
products evident

• Identified source areas are consistent with observed dissolved-phase 
plume in historical monitoring well and surface water sampling network
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© Arcadis 2015 Water table
PWR
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Plant 1 Results (1,1,1-TCA) 

~80 feet
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Plant 1 Results (PCE) 

~80 feet
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Plant 1 Results (TVOC) 

~80 feet
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Plant 1 Results (TVOC) 

~80 feet
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Plant 1 CSM Update 
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Plant 1 COC Transport
CHLORINATED ETHENES

CHLORINATED ETHANES
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Geochemistry, COC Fate and Transport

• Toluene serves as electron 
donor and contributes to 
reduced redox conditions

• Highly reduced groundwater 
conditions

• Significant biological 
attenuation ongoing

• Both biological and physical 
attenuation mechanisms 
contribute to plume stability 
and control

• COCs depleted at point of 
groundwater discharge

Parameter Range in Plume

Dissolved oxygen 0.42 – 6.75 mg/L

TOC 400 – 2,300 µg/L

Dissolved iron 170 – 22,000 µg/L 

Sulfate ND

Methane 1.3 – 1,400 µg/L

Ethene 0.13 – 5.7 µg/L

Ethane 0.23 – 3.5 µg/L
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Primary Observations and Recommendations – Plant 1

Delineation assessment

• Remaining Plant 1 saprolite source material identified 

• Updated CSM is consistent with plumes defined by existing monitoring well 
network (saprolite, PWR, bedrock)

• Data sufficient for remedial alternative development

Path Forward

• Identify and screen applicable remedial strategies (passive or active)

• Consider need for future monitoring wells, supplemental characterization, or pilot 
testing as part of FFS process and remedial alternative selection
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Plant 2 Results and CSM 
Update 
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Plant 2 Results 
• Identified COCs

− PCE, TCE and associated daughter products

• Source identified upgradient of the ponds, near the eastern exterior wall 
of Plant 2, near WCSS-8

• No source area identified beneath Plant 2 

• Former Plant 2 Ponds not identified as a source

• COCs identified in saprolite with discharge to underlying PWR

• COC concentrations reduced along transport pathway, daughter 
products evident

• Identified source areas are consistent with observed dissolved-phase 
plume in historical monitoring well and surface water sampling network
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Water table
PWR
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Plant 2 Results (TVOCs)
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Plant 2 Results (PCE) 

~60 feet
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Plant 2 Results (TVOCs) 

~60 feet
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Plant 2 CSM Update (PCE) 
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Plant 2 CSM Update (TVOCs) 
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Plant 2 COC Transport Sap or Sap / PWR

PWR

Bedrock

Surface Water
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Geochemistry, COC Fate and Transport

• Evidence of reductive 
dechlorination

• Mildly reducing groundwater 
conditions

• COCs decrease along 
groundwater / surface water 
flow path 

Parameter Range in Plume

Dissolved oxygen 0.32 – 4.89 mg/L 

TOC 260 – 1,600  µg/L

Dissolved iron 570 – 1,700 µg/L

Sulfate ND

Methane 0.6 – 530 µg/L

Ethene 0.11 – 26 µg/L

Ethane 0.11 – 20 µg/L
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Primary Observations and Recommendations – Plant 2

Delineation assessment

• Vicinity of the Plant 2 source identified 

• VAP data provide significant resolution to map downgradient COC transport 

• Updated CSM is consistent with plumes in saprolite, PWR, and bedrock

• Data sufficient for remedial alternative development

Path Forward

• Identify and screen applicable remedial strategies (passive or active)

• Consider need for future monitoring wells, supplemental characterization, or 
pilot testing as part of FFS process and remedial alternative selection
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Road Map for Completing FFS
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Impacted Media – Plants 1 & 2

Media Plant 1 Plant 2

Surface soil No No

Subsurface soil Yes, but primary source 
near water table

Yes, outside and east of 
Plant 2 building

Groundwater Saprolite, PWR, bedrock Saprolite, PWR, bedrock

Surface water No Yes
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FFS Remedy Considerations
• Develop focused list of effective remedies for Plants 1 & 2 

• Plant 2 considerations:

– Residual vadose zone source mass and contributions to underlying 
groundwater 

– Dissolved-phase transport in both saprolite and PWR 

– Discharge to stream 

• Plant 1 considerations:

– Identify potential cost-effective strategies to augment ongoing natural 
treatment concurrent with Plant 2 remediation

• Evaluate balance between level of aggressiveness and remedial 
timeframe to effectively balance potential exposure risks, 
implementability, and cost (CERCLA 9)

• Submit to DHEC by August 15, 2016
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Remedial Development Process
1. Identify and screen applicable remedies as either stand-

alone options or as part of combined remedial strategy

2. Finalize and submit FFS with recommendations for 
preferred remedial approach(-es) 

3. Phased remedial implementation:

PHASE I
• Initiate remedy(-ies)
• Identify necessary design 

parameters
• Address remedy-specific 

delineation needs

PHASE II
• Expand remedy(-ies) 

based on Phase I results
• Remedial operation

PHASE III
• MNA
• ICs / ECs
• Closure


