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Site Background

* Former manufacturing facility

- Site is impacted by DNAPL

* Target COC: chlorobenzene

* Depth to water ~54 ft bgs

FS Estimated 473,000 to 780,000 pounds total DNAPL within treatment area

SVE very effective in vadose zone soils
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Remedial Objectives

* Chlorobenzene = contaminant of concern targeted for removal

* Primary focus is to Render DNAPL immobile in saturated zone
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Remedial Approach

* Full scale DNAPL remedy combines:
« SVE in vadose zone

* ERH to render DNAPL immobile by removal of chlorobenzene

- ERHin “Focused Treatment Area” (FTA) | g et
« ~29,000 square feet *  s R
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ERH Pilot Test
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ERH Pilot Test Results

Successful ERH pilot test!
26,600 Ibs VOCs removed

Target temperatures achieved
* No DNAPL in well UBE-5 post pilot testing
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ERH Pilot Test Design Confirmation

- Many design aspects unchanged:

* Electrode design

Contingent electrode wetting system

Steam-regenerated granular activated carbon (SRGAC) unit

Liquid treatment

Discharge to on-site groundwater treatment system
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ERH Pilot Test Design Confirmation

« Materials of construction confirmed compatible

« Removal characteristics of site COCs evaluated in vapor and water
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ERH Pilot Test Lessons Learned

* Defined DNAPL mobility

» ERH effective for rendering DNAPL immobile

» High recovery from vadose zone above ERH treatment
* Efficient treatment with SRGAC

« “Bottom-Up” heating hindered mass recovery

- Evaluate contamination migration into treatment system
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Vapor Barrier Pilot Test

» Concern for migration of contaminants into ERH Pilot Test system
» Testing of Passive Vent Well (PVW) system

» 85,000 Ibs total VOC in 9 months via SVE

» Completed ERH boundary confirmation of FTA during install
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Vapor Barrier Pilot Test
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Vapor Barrier Pilot Test Lessons Learned

» Successful mitigation of risk of contaminant migration

* High mass recovery from vadose soils with SVE
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Field Screening Evaluation

* Chloroform has a low VGAC adsorption efficiency

* PID equipped with 10.6 eV lamp generates no response to chloroform (11.42
eV)

« PID with 11.7 eV lamp successfully screens for chloroform but generates

extremely high reaction to chlorobenzene

» FID determined to be highly effective for field screening
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Full-scale SVE Installation
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Full-scale SVE Operations

* Over 390,000 pounds total VOC removed to date via SVE
* Operation of the SRGAC in lieu of traditional carbon use and disposal

methods saved < 3 million pounds of carbon from disposal to date
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Full-Scale ERH Design Modifications

Supplemental vapor recovery added around the treatment volume

Additional SRGAC system for mass recovery
Additional DNAPL storage added

Continued use of passive vent well system
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Full-Scale Operational Modifications

- SVE application in the vadose zone prior to ERH
* Two-phase approach to ERH operation
* No “bottom-up” heating
* Flexibility of two (2) SRGAC systems
* Any combination of SVE & ERH

» Vapor treatment system field screening by FID
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LEGEND

[] MOBILE DNAPL FOCUSED TREATMENT AREA PHASE 1

D MOBILE DNAPL FOCUSED TREATMENT AREA PHASE 2 P
SOIL VAPOR EXTRACTION WELL SCREENED IN PVS AND UBA (QTY, 7) 1SS LLEELLEE
SOIL VAPOR EXTRACTION WELL SCREENED IN UBA ONLY (QTY. 9)

SOIL VAPOR MONITORING POINT (QTY. 12)
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EXISTING MONITORING WELLS

DNAPL PASSIVE RECOVERY WELL
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ERH Installation

» Construction of full-scale ERH system completed in 2023

« 240 subsurface installations

* ~4.5 miles of drilling
« SVE operations continued

through construction
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Conclusions

« Start-up anticipated in 2024

* 8 months of ERH operations in
two phases

* Pilot testing confirmed

successful remedial approach
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