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Zero Valent Iron (ZVI) Injection

- Nano scale ZVI injected at DOE Hanford Site

« Treatability test to determine if ZVI injection
could be used to repair an existing redox

manipulation barrier

» 98,000 gallons of 1% solids solution injected
over a period of 5 days (14 gpm approx)
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Disclaimer

- The views expressed in this presentation are
those of the author and do not necessarily reflect
EPA policy.
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Monitoring Plan

» SC, temp., and pressure in monitoring wells
- Pressure and temp. in injection well

= Groundwater sampling (+ field parameters)
- Slug testing of injection well (pre and post)
« Surface and borehole geophysics
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Resistivity and IP

c2 Cl P1 P2
- Pole-dipole, forward and reverse
- a-spacing 9 m, n-spacing 1-8
- Remote electrodes: @365m, 25 rebar stakes
» Current electrodes: 3 rebar stakes
- Potential electrodes: Pb-PbCl non-polarizable
= Transmitter: 4KW and 16KW
- IP at 8 frequencies from 1/8 to 16 Hz
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Fe Concentration vs. Depth Mag. Susceptibilty vs. Depth Chargeability vs. Depth
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GPR Acquisition

» 1200MHz

» Tx — Rx separation: 0.075 m
» Sampling period 50ps

» 400 Samples per trace

- Trace interval: 0.025 m

- Data acquisition: background, then every 20
minutes, then post-test
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Surfactant Foam Injection

- Bench scale feasibility testing
» Foam used to carry various ammendments

- Intent is to use this technology for vadose zone
contaminant remediation

- Evaluate geophysical methods for monitoring
foam injection

The “Fish Tank”

«PVCtank: 4 ftx 1ftx1ft
« Slotted PVC injection well ¥z inch off bottom
- Top open
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EPA  GPR Time Lapse Change

Trace energy decreases
as foam is injected
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- Frequency: 0.5 Hz,
- Electrode spacings: 4, 6, 8, 10, 12, 14 in.
- Ag-AgCl medical gel electrodes

« Array type: Wenner-Gamma  »

Conclusions

- Resistivity and IP were useful for monitoring
ZVI injection despite difficult conditions

- Borehole EM worked well but limited borehole
access

- Susceptibility measurements on sediment cores
indicate potential for monitoring with magnetics

» GPR promising for foam injection monitoring
» Moisture content changes following injection
suggest that resistivity could also be useful
- If tracer materials are incorporated, IP and

F. other methods also potentially viable
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GPR Time Lapse Change

Time-lapse Energy Difference: £(200 min.) - E(20 min.)
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IP Results
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- Initially Resistivity/IP data showed essentially
no change

P - Added ZVI as a tracer
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