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Technology & Regulatory Council, LNAPLs Team, 2009, ITRC Technical/Regulatory
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Applicable | Applicable to licable LNAPL remedial Appendix A
LNAPL Bi a geology unsaturated A‘:; of jective type | F reference
technology - - (fine, zone, saturated LNP:PL‘ (saturation, time frame’ table
o i I I __coarse)” | zone® __~"" " | composition)® | numbers
Excavation 100% removal, | Accessibility, depth F.C U+s LV, LS, HV, |Sat+ Comp V. short A1x
time frame limitations, cost, waste HS
disposal
Physical or Source control, | Hydraulic control required, |F,C s LV, LS, HV, |Sat+ Comp V. long A2
hydraulic mitigation of site management, cost, HS
containment downgradient depth and geologic
(barrier wall, risk limitations
French drain,
In situ soil mixing | Time frame, Accessibility, required F.C Uu+s LV, LS, HY, |Sat+ Comp V. short to A-3x
(stabilization) source control homogeneity, depth HS short
limitations, cost, long-term
residual management
Natural source No disruption, | Time frame, containment F.C u+s HV, HS Sat + Comp V. long Al x
zone depletion implementable,
low carbon
. |footprint S I
Air sparging/soil | Proven, Does not treat heavy-end c U+s HV, HS Sat + Comp Short to A-5.x
vapor extraction | implementable, | LNAPLs/low-permeability medium
vapor control soils, off-gas vapor
management
LNAPL skimming | Proven, Time frame, limited to F.C 5 LV, LS, HV, |Sat Long to v, AB.x
impler | mabile LNAPL, ROIY HS long
Bioslurping/ Proven, Time frame, limited to F,.C U+s LV, LS, HV, | Sat + Comp Long to v. A-Tx
enhanced fluid implementable, | mobile LNAFL, ROl HS long
recovery ____|vaporcontol | | | I | ST
Dual-pump liquid | Proven, Time frame, limited to c s LV, LS, HV, |Sat Long to v. A-B.x
ion imp mabile LNAPL, ROI HS, long
hydraulic = residual
control
Multiphase Proven, Generated fluids treatment | C ] LV, LS, HV, |Sat+ Comp Medium A-9.x
extraction (dual | implementable, HS,
pump) hydraulic > residual
control ] | i
Multiphase Proven, Generated fluids treatment | C U+s LV, LS, HV, |Sat+ Comp Medium A-10.x
extraction (single | implementable, HS,
pump) hydraulic = residual
control, vapor
control
Water flooding Proven, Capital equipment, c 5 LV, LS, HV, |Sat Short A-11.x
(incl. hot water implementable | hydraulic control required, HS,
flooding) homogeneity, flood sweep > residual
- L |effciency’ . I - |
In situ chemical | Time frame, Rate-limited hydraulic c U (ozone HV, HS Comp V. short to A-12.x
oxidation source removal | control required, oxidant) + S short
by-products, cost, vapor
generation, rebound,
accessibility/spacing
homogeneity, MNO,
R jerusting S | — N
actant- Time frame, Hydraulic control required, |(C b= Sat + Comp V. short to
enhanced source removal | by-products, cost, dissolved short
subsurface COCs' treatment, required
remediation homogeneity, water
treatment, access
Cosolvent Time frame, Hydraulic control required, |C S LV, LS, HV, |Sat+ Comp V. short to A-14.x
flushing source removal | by-products, cost, vapor HS short
generation, access, sweep
o |eficency | L I S
Ti me, Hydraulic control required, |C U+s Sat + Comp A-15.x
injection source removal, | capital equipment, cost,
proven, required homogeneity,
implementable | vapor generation, access,
g swaep efficiency
Radio-frequency | Time frame, Hydraulic control required, |F U+sS LV, LS, HV, |Sat+ Comp V. short A-16.x
heating source removal, | by-products, cost, vapor HS
proven, generation, access
implementable

*3 “How To Effectively Recover Free Product At Leaking Underground Storage Tank Sites”,
A Guide For State Regulators, USEPA, 1996
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Three- and six- Low- Hydraulic control required, |F U+s LV, LS, HV, | Sat+ Comp V. short A-17.x
phase electrical | permeability by-products, cost, energy |HS

resistance soils, time required, vapors, spacing,

heating frame, source access

removal

" Any of these technologies may have particular state-specific permitting requirements, Check with your state regulatory agency.

" Applicable geclogy: F = clay to silt, C = sand to gravel.

“ Applicable zone: U = unsaturated zone, S = saturated zone.

“LNAPL type: LV, LS = low volatility, low solubility, medium or heavy LNAPL (e.g., weathered gasoline, diesel, jet fuel, fuel oil, crude oil), HV, HS = high volatility,
high solubility, light LNAPL with significant percentage of volatile or soluble constituents (e.g., gasoline, benzene); > residual = enly for LNAPL saturation greater
than residual.

* Primary mechanism is in bold,

v, short = <1 wear, Short = 1-3 years, Medium = 2-5 years, Long = 5-10 years, V. long = =10 years.

9 ROI = radius of influence.

o Sweep efficiency is analogous to ROI, but injection technology refers to effectiveness of injectate dispersal (sweep).

' COC = constituent of concemn.
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“How To Effectively Recover Free Product At Leaking Underground Storage Tank Sites: A
Guide For State Regulators (EPA 510-R-96-001) September 1996.
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“AIR SPARGING GUIDANCE DOCUMENT”, NFESC Technical Report TR-2193-ENV, 2001
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“A Guide to the Assessment and Remediation of Petroleum Releases”, 3rd edition. API

Publication 1628, Washington,DC., 1996.



