what is TarGOST®? what is time-resolved fluorescence?

* Tar-Specific Green Optical Screening Tool — a direct push delivered probe spectral nature (color)
that responds to coal tar and creosote NAPLs in real time & step 1. exciatior e e e

e |aser light pulses exit a sapphire window in the probe near the tip & e’

e polycyclic aromatic hydrocarbons (PAHS) in tar absorb the laser light ¢

* PAHs emit that energy a few nanoseconds later in the form of light R

e three laser-induced fluorescence (LIF) pulses are recorded every inch LAL
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* real time creation of highly detailed logs of coal tar, creosote
(and other fluorophores like wood and peat) vs. depth

e typical production is 340 ft/day across 10-15 locations During the TarGOST survey

e TarGOST surveys yield the information needed to create any/all LIF waveform types are investigated to
a conceptual site model (CSM)of the non-aqueous
phase liquid (NAPL) body (the “source term”)

e does NOT respond to dissolved phase PAHs

temporal nature (time)

—Laser Profile

Resulting Fluorescence Decay Pulse

the rate of fluorescence decay
(lifetime or “tau”) varies with nature
of the fluorescing material
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scrollable selection bars facilitate
“harvest” of the average waveform

bench test also provides GUI written in Matlab®  ILGAVCER U R N[ ¢ o]

insight into what waveform/color “to look for” in the field _
Basis Set Waveforms

Many natural geologic materials fluoresce.
In order to effectively interpret TarGOST logs we

Eliminating Natural Organic
®

I nte rfe rence fro m Ta rG OST Data sometimes need to separate NAPL fluorescence

Using Advanced Waveform Analysis slgne, crushed limestone, wood, and shel haeh

Non-negative least squares (NNLS) analysi

S * the various Basis Set waveforms are

Randy St. Germain, Dakota Technologies, Inc. provides an effective solution. . o ———— -

(from a non-fluorescing clean soil zone if
stgermain@dakotatechnologies.com T TN graphics and txt data files representing the available) is selected for every log

e Basis Set is usually “locked in” if possible
for the entire LIF data set

contribution of each Basis Set waveform to the entire LIF log.
The results can be mixed/matched to isolate, combine, or
separately visualize the various fluorescent materials encountered.

why keep all those ‘zeroes’? SRR e || || — The NNLS software

S A it : § EiEEEEE RN processes the TarGOST log, SRk
yourlar s TR o o i G| [ analyzing each and every waveform in the log to determine the |
visualization. - e -
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| - - ‘ . three examples among
o the hundreds of this log’s
waveforms analyzed in B | O L
just seconds by NNLS software

| s Bh. contribution of each Basis Set waveform necessary to achieve best fit

95% reduction in size is typical because only a small
percentage of soil is NAPL contaminated

Naveform analysis from depth of 18.45 ft
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examples of various challenging data sets e et 2 N what’s with all the crazy colors?
waveforms and the original waveforms |~ cos .
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high vesiduals inicate poor Basisset | ) L four peaks in the fluorescence waveforms collected at
selections or other QA/QC issues) | . 5 - 3 5
e hundreds of depths during the 10-30 minute probing event

some example resulting log fill colors
waveforms Signal %RE Fluor Only
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colorized log

field logs
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NNLS Results
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