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INTRODUCTION STUDY LAYOUT CONCEPTUAL MODEL METHOD COMPARISON

Understanding the implications of vadose zone N Site Map (left) - A sitewide CO, The study was conducted Quantifying NSZD processes involves estimating hydrocarbon DCC shows greater variability between sample
processes across spatial and temporal scales Al = a efflux study was conducted at a decommissioned losses within soil vapor as evidence that the LNAPL source itself is events, while CGM estimates are relatively stable. e con
is challenging. At petroleum release sites, oo el oo x::::ozdo?t;fg'géhﬁ_gfgo \ oil refinery adjacent to attenuating. Two methods have been explored in this study: The stability of CGM estimates may be related to: | —
biodegradation of hydrocarbon compounds sod_looocoe B Cod wi i river in the Midw | | ) L o M
contributes to biogeochericalcyciing SERERRIL | ool e g 1. The dynamic closed chamber method (Sihota et al, 2011 nallowest sampling itervalwas selected o | §
through natural source zone depletion (NSZD). ODODP ij deployed overa gridded area Refinery operations measures real-time ca.lrbon C.jIOXIde gCOz) gfﬂux from ground best match avaiFI)ain uidance (e.g., Johnson g
Considerable gaps remain in characterization TTTTT T ormin tod i the i Smear Zone LNAPL surface over a two-minute time period with an mfra—red . guic 9. ! 2 0.6
. | 00000000 | = mid- gas analyzer (IRGA) connected to a chamber continually etal. 2006). This vertical interval was relatively | € |
at large sites. An evaluation of N5ZD rates o o <>L> PPS 1980s, and the distribution . - - unchanged over time, while deeper intervals 2
at a >200 acre (80 hectare) decommissioned OO of LNAPL stabilized in equilibrated to atmospherlc P =SS Te. Eor this method, were more variable. Use of different vertical -
oil refinery was conducted using a dynamic REs the subsurface. Vertical the -C02 .efﬂux contaminant SO-II resplrat.mn o must e intervals resulted in. dissimilar estimates. This 0.0
closed chamber (DCC). We characterized spatial /i OGN smearing of the LNAPL distinguished from natural soil respiration (NSB) either ogests somcitivity of the method to thé ol 2013 Spring 2014 Winter 2015 Summer 2015 Sessona
variability and compared radiocarbon ('*C) and MO occurred over time. The through " analysis or by background correction. cal%:?xlation approa)c/:h Mean NSZD rates over four seasons for DCC and CGM. Error bars arene
background corrected NSZD rate estimates. At i thickness of the smear 2. The concentration gradient method (Johnson et al,, . The inputted vapor oiiffusion coefficient (VDC) étg;\dda;:‘d error of tlc\le :nezn a:lcross the s;mp:ie area ftzr?gi\(erﬁsvellt. For thet
a high resolution 1.25 acre (0.5 hectare) area, zone generally increases 2006) uses measured profiles of oxygen, methanef and to the CGM estimate was measured on only o~ p;sit?o':“*;;'t‘hai‘: o n‘;‘;li;’g::;’_e ased on spatial weighting to accoun
temporal variability in NSZD rate estimates from inches at the plume hydrocarbons .abO\./e a smear zone to calc.:ula’Fe soil v§por one event. Effort to measure the VDC for each
was characterized and a method comparison Smswmel Hich Resolution Area (above) periphery, to as much as Stationary Long-Term DCC [l Nested Vapor Well < transport .by diffusion. The meth?d requires installation of soil gas sampling event could improve the
was conducted for DCC and the concentration Lo selected becauseiitis well 20 feet (6 meters) in the for CGM analysis nested soil vapor wells for collection of subsurface samples. NSZD rate estimates by this method.
gradient method (CGM). gl;:r:\fit;r,ﬁ:::?;f :\%hn:fgﬁnpgemd central portion of the site.

SITE WIDE SPATIAL DISTRIBUTION CONCLUSIONS

The following conclusions can be made = in Fall 2013, rainfall Seacon-to-ceacon Overall the findings provide information on spatial and temporal variability
T T e o et mockground comection  wking backamoond comecien wxive e coacnon from the spatial distribution of NSZD rate » THRC0206 e HRCO2OT sccumlated atsart of A environmenta in NSZD rates that will assist in setting expectations for other large sites.
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the site where historical process units, § | "ot Precipitaton (em) mean air temperature 3 through the e The estimated sitewide average NSZD rate using the location specific
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result in a change in the NSZD rate. =| o 3 ety Vi, ” (associated with a sharp . to measurements  Inthe high resolution area, NSZD rates estimated by DCC varied
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This may be related to variability Day-to-day environmental factors comparison in high resolution area for a) Fall 2013 and b) Spring 2014. Reported CO, efflux 000 010 020 030 040 050 060 » The estimates by DCC and CGM broadly agreed, although CGM showed
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;En" 8.0 [ d - 1d=1
x 1 : e - . . Ly L calculation factors rather than actual field conditions.
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for *C data set using *C correction.



