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LNAPL Update

Welcome

Light Non-Aqueous Phase Liquid (LNAPL)
Site Management: LCSM Evolution,
Decision Process, and Remedial
Technologies (LNAPL-3)
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WHY HIGH RESOLUTION?



Where we were 10 years ago...
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By F Payne: Remediation Hydraulics
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Impact on
Conceptual
Site Models
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Example: Distribution

of Transport Velocities
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RISK BASED VS. REMEDIATION
MEASUREMENTS



The Mass Loading is in the Soil

Soil and Ground Water
Contamination (ppm)

2.5

1.5
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Ground Water

Soil

Contaminant Load
mg / 100 cu. ft.

0 — .

Ground Water

Soil

If you design to only treat the dissolved phase contaminant,
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you get REBOUND

Source: Vista GeoScience



LNAPL CHEMISTRY
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Know Your Lab Results

FIGURE 1. CARBON NUMBER RANGES ADDRESSED BY TPH ANALYTICAL METHODS

Diesel Fuel/Middle Distillates
Lube/Motor Oil, Grease

c2 C‘ C6 CB C10c12c14c16c18c20c22c24c26C28c30

Gasoline

TPH Methods: Approximate Carbon Ranges

PurqeableNolatilelGasoline Range, Modified 8015, Purge and Trap, GC
Diesel Range, Modified 8015, Extraction, GC

418.1, Modified 418.1: ExtractionI IR )
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 Each PAH has a unique fluorescence
spectrum

 Heavier PAHs have longer wavelengths
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DIRECT SENSING TECHNOLOGIES
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OIP Description

e OIP Probe: Robust with

simple connection to the
trunkline.

* Driveable: Using 7822 series
machines and drive cushions.

 Compatible: with Geoprobe
1.5 inch and 1.75 inch rod
systems.




OIP UV Image

9.5 mm

Typical OIP image of hydrocarbon
fluorescence using the UV light source.

Geoprobe




EC (mS/m)
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The OIP Log

* Images captured every
15mm (.05 ft.).

* Images are analyzed for
fluorescence in real time.

* The percent of the image
area representing fuel
fluorescence is recorded on
the log.

3.0m
0% detected

5.7m
50.2% detected

8




Membrane Interface Probe

MIP (Membrane Interface Probe)
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Membrane Interface Probe (MIP)

Petroleum l ' i
Volatile Organic
mpounds ‘i
Co P - — _ FID confirms PID

Flame lonization Detector

Photo lonization Detector

Halogen Specific Detector
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WEATHERED GASOLINE VS OTHER
MID-RANGE PRODUCTS
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Performance Testing Required!

ASTM Standard
D7352 Standard Practice for the Membrane Interface
Probe (MIP) for Volatile Contaminant
Logging using Direct Push Methods

© 2018 COLUMBIA Technologies. 26





