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Partitioning Tracer Analysis with Temporal Moments Equations

Jong Soo Cho*
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ABSTRACT

Partitioning tracers have been used with non-partitioning, inert tracer such Br’, for detection, estimation, and monitoring of
remediation performance of the subsurface contaminated with nonaqueous phase liquids (NAPLs). Various partitioning
tracers with different partition coefficients between aqueous and nonaqueous phase liquids can be used to determine the
hydraulic conductivity, dispersivity, and residual mass of NAPLs in the subsurface soil matrices. Temporal moment-
generating equations were used to analyze the field pilot-scale test results. The pilot-scale tests included conservative
tracer tests and partitioning tracer tests. Analyses of nonaqueous phase liquid distribution and characteristics of

groundwater bearing soil media were performed.
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Fig. 1. Pilot Scale Test Plot in Hill Air Force Base, Utah, USA.
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Fig. 2. Breakthrough curve of Br- at extraction well EW1.
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Fig. 4. Breakthrough curve of Br™ at extraction well EW3.
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Table 2. NAPL-water partition coefficients of partitioning tracers

Tracer Kaw Tracer Kow
Ethanol 0.1 2,2-Dimethyl-3-Pentanol 12.9
n-Pentanol 1.4 n-Heptanol 20.0
n-Hexanol 4.6 n-Octanol 97.0

Table 3. Zeroth, first and second moments at extraction wells
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Well (g/min-cm®) (g/min“-cm’) (g/min’-cm’)
Time (min)
EWI 8.75 x 107 26.9 220 x 10°
Fig. 5. Breakthrough curve of 2,2-Dimethyl-3-Pentanol at extrac- EW?2 9.98 x 107 20.4 1.41 x 10°
tion well EWT. EW3 834 x 107 18.4 1.46 x 10°
2,2-Dimethyl-3-Pentanol

EW1 2.51 x 107 119 8.48 x 10°
Ew2 2.77 % 107 110 5.93 x 10°
EW3 3.22 x 10 177 1.65 x 10°
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Fig. 6. Breakthrough curve of 2,2-Dimethyl-3-Pentanol at extrac-
tion well EW2.
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Fig. 7. Breakthrough curve of 2,2-Dimethyl-3-Pentanol at extrac-
tion well EW3.
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