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Introduction Performance of Emitter Well Array
Complete aerobic biodegradation of gasoline plumes near source is often not possible because the Dissolved oxygen concentrations in the emitter wells approached that predicted (Figure 4), but no
oxygen demand imposed (i.e. plume concentrations) exceeds the solubility of oxygen. Since gasoline increase in DO was noted at the downgradient ML fence. As expected concentration and Assessment of Mass Flux and Flux Reduction
constituents are known to readily biodegrade naturally, it may only be necessary to treat a fraction of distribution of SF6 in the downgradient fence demonstrate that water continued to flow through ) .
contaminant mass flux. However, to implement what has been called enhanced in situ aerobic the array during the experiment (no biofouling or plume bypass). Given a groundwater velocity The Thiessen polygon method was used to estimate mass flux across ML fence 1 and 2. MLs 4-10
bioremediation, the challenge still remains to deliver as much oxygen as possible for a sustained period of 9 cm/day, we estimate that approximately 7.5 Kg of oxygen was delivered during the test. from fence 1 and MLs 14-21 from fence 2 were used to estimate flux, because no enhanced
in a cost-effective manner. treatment of mass migrating along the line between MLs 1-3 and MLs 12-13 or ML11 and ML22 was
. 4 s . ; expected. Figure 8 shows the estimated
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overall mass flux reduction. Fewer wells may . s e " ;i Data not presented suggest that the
be required to achieve treatment shown in (b). strips _Of a plume (*pin striping”), more internal plume o @m © degradation of aromatics was preferred over 0 o
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thereby enhancing natural attenuation (Figure 1). Figure 4. Dissolved oxygen concentrations in the would impose an oxygen demand that would elapsed time (days)
emitter wells during ?hlelexperimeny Only emitters - - - - compromise BTEX treatment. Order of
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pinch in the gas supply tubing to that well, which with gas supply n‘:)ted in Figure 4 is evident here in assessed for any in situ aerobic remediation | Figure 8. Mass flux in fences 1 and 2 for each of the five
. . compromised the imposed diffusive gradient. snapshot 4 and 5. application (|nq|ud|ng non-target organics, snapshot events, and_ thz_e percent difference between fence 1
Fleld Experlment non-plume organics and reduced metals). and fence 2 flux - an indication of treatment performance.
- A seven 10” diameter well array (Figure 2) was installed across
multlevel fence a portion of a gasoline plume migrating through an
girr"ez’t‘ii‘a’ate'ﬂ°w unconsolidated, medium sand aquifer. High resolution
" . multilevel point sampler fences (~22 cm horizontal x 15 cm H
. o4: /: vertical) were installed up and downgradient of the well array Inﬂuent and Efﬂuent BTEX Concentratlons Summary
'_ 1e . : and snapshot sampled on five occasions to allow estimation of Visual comparison of Fence 1 and Fence 2 benzene concentrations before startup of oxygen
. 5= . . mass flux flowing into and out of the treatment array. Into each release (Figure 6) and after all emitters were brought on line (Figure 7) indicate causal Passive diffusive emitters are capable of steady oxygen release over a prolonged period.
-2e . : well was installed an oxygen emitter consisted of a length of relationship between oxygen release and benzene decrease. Pure gasoline NAPL was sampled Deployment in arrays of wells allows for strategic mass flux reduction, the nature of which is a function
" 30 '6'_ s scale LDPE tubing coiled around a PVC frame (Figure 3). The tubing from MLs 9-11 (upgradient of emitter wells 3 and 7), indicating that mobile NAPL was moving into of well s_pacing. Where it is p(_)ssible to rely on naturgl at_tenuation _for a portion of treatment, it may
. 7= —  o5m | WS connected to a pressurized cylinder of 95% oxygen/5% the treatment array during the experiment. No NAPL was sampled in the downgradient fence, be possible to relax well spacing such that the combination of engineered mass flux reduction and
. . ’ SF6, the latter serving as a tracer of oxygen release and but some BTEX was undoubtedly lost to volatilisation natural attenuation results in concentrations that are within tolerance at some compliance point. In
transport. Once pressurized, the imposed concentration this study, an array designed to achieve 100% hydraulic capture of a high concentration gasoline
gradient drives oxygen across the tubing wall into groundwater P constituent plume (far in excess of maximum DO solubility) achieved a 30% enhancement of natural
20 cm-diameter wells flowing through the well. E w0 B attenuation of BTEX mass flux (70% overall reduction). No biological or iron fouling of the emitter
- instrumented with passive : R E 2 3000 - 3000 wells was noted in this short field trial: wells were slug tested before and after the test (similar
M oxygen emitter devices Etmgz)erssi“f; v:r?;eﬁ(r)s;ietrﬁ:zg g o - o S & 3 - - — Ber hydraulic conductivity), and the continued transport of SF6 from the emitter wells to fence 2 confirm
months and all emitters were g distance across MLtransect’(cm) 1502 g distance across MLtransect’(cm) igéé continued groundwater flow.
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