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Natural attenuation has been actively studied and often selected as final clean-up process in
remediation of contaminated ground-water and soil for the last decade. Accordingly, understanding of
natural processes affecting the fate and transport of contaminants in the subsurface becomes important for
a success of implementation of the natural remediation strategy. Contaminant advection and diffusion
processes in the unsaturated zone are naturally related to environmental changes in the atmosphere. The
atmospheric pressure changes affecting the transport of contaminants in the subsurface are investigated in
this study. Moisture content, trichloroethylene (TCE) concentration, temperature, and pressure variations
in the subsurface were measured for the July, August, November, and December 2001 at Picatinny
Arsenal, New Jersey. These data were used for a one-phase flow and one-component transport model in
simulating the soil-gas flow and accordingly the TCE transport in the subsurface in accordance with the
atmosphere pressure variations at the surface. The soil-gas velocities during the sampling periods varied
with a magnitude of 10% to 107 m s’ at land surface. The TCE advection fluxes at land surface were
several orders of magnitude smaller than the TCE diffusion fluxes. A sensitivy analysis indicated that
advection fluxes were more sensitive to changes in geo-environmental conditions compared to diffusion
fluxes. Of all the parameters investigated in this study, moisture content has the most significant effect
on TCE advection and diffusion fluxes.

key word : volatile organic compounds (VOC), barometric pumping, diffusion,
advection, natural attenuation
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e 771 24 2 (VOCs) 9 EY XA UMY AT 43S viXe £33
HAFEL Aty AFAAS Hlzsit. AT Aty AFHe 28 EXFAY 7AGAA Y &
A% (diffusion coefficient) 7} w4 Eo} &4te] Fo =7}t vl$ o WA AS7AA B E7F
o] B4 FAoz olFojFon, EdoM trlzg VOC ASFE SAsAY BAsE dd=
olg]st Aol HLHAUT (Bachr and Baker, 1995; Batterman et al, 1992). S EE Q9] o|F
(advection)ol] tidt ATE ©o] o]Fo Hou ol RE soil-venting systemsol| A % .21, ‘\’z}_%
ATES T Ad 2UAM EF EXIAY o|7#e FLAE F&E3] A7l HJUT (Chen et al,
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1995; Elberling et al, 1998). & A& FAAAMY AdWd} E3] d7|¢te] W@l ge
A F7 29 EFY EYAM AFqFozY o]FHL (advection fluxes)S A &Atek (diffusion
fluxes)®} B3t I F8AE Lolr§ith
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Ad ZANN EFW I 287 7AS TCEY Asol tg AF7t o]Fojd & vl=
9] Picatinny Arsenal, New Jersey o]t} o] & 1960d+€ 1981 77}?‘]. FE£HE TAAA
A U A5 Mat2 2050 10 ug L7 o)4o2 299 A9 E¥dFo] 1.26 X 10° m’
7} Bt 93 AFE 59 EY EXIAY VAN L EEFe] #AHNLH F2 TCEHTh
£ A7E H3) 2001 4xE BA o] AHA o8 7R dHolelge] #HNALH, I Foe
EY U = AFAIe 7|9t w3l (pressure transducer), 2% (thermocouple), F& 3
(time-domain reflectometry), TCE %% (CMS activated carbon adsorbent traps), TCE A%
% (vertical flux chamber) F°| Atk E¥ W 3719 5F5& dF8aL ol B 2FE2 olF
3 FaEg AAsly] Yatd, EGU F7)19 TEL linearized flow equation 3 Darcy’s law
o 7|ute FAS o]L3lY L, LFEA A%L single-component advection-diffusion equation
& o]-&3l9t} (Chai et al., 2002).

AgHNMY TCE As#HE Bdygoz o3¢ ot 49 &4 #&g vizs) 24 79%
129 F A0 e vzt oy 899 108 F SAIRAE 7 o AR Zort Wk a9
U o]gdt zlols 2de] ©]8¥ parameter #¢ FRFEE 1HT seﬁsitivity analysisE B9
FR3lA & Aoz AL, ANFEAHAA TCEY AFHE AF A wet 100871322 Ao
2 Bon of N2AE(74, 89) 35 ug m 7 hr' o 2RI AL ASe=(104, 12€) 0.02
ng m? bl o2 Zzte JzF W Azl e ASE Wi 237079 ABEE nY
< 9 Juirt gl Ao ne®ct. TCE olF %3 43S Hlustd Y o|fFe] HJd Aoyt
& 2717 We} 034 X 107 pg m” hr'elA 143 X 107 pg m” hr'd) WS Zon i
%o WFZHE 006 ug m” hr'el A 237 ug m™? hr'e] WMAE Jepde. ES W 371E
2 25 10" m sTA 10° m s702 AEH spoldld HaH o & F719 550 Yehd
t}.  Sensitivity analysisE& &3 EY¥ EX3X| U9 20|, gas permeability, FEF%, 2=, A3t
9 ¥ol9 Wslel TCE vx7F 23 ZAdd niXe %S dotrgtt. 97]qd e =1E
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3. 48

B AT digy WE EG W 3719 58 viAE 9¥F okeE A 77 LHE
Ao} Aol vlXE 9FS ZAEH LY 53] EYeAM AxFez 2FEAY olF F FAFH
olF#9 F24& wusdrk. TCE 7IAZ}F AgtolA t712 ojFste RE njshe AL &4
Ao AAALsHo|Y Hede A& etate wol o T AETFHA AAES
dERe FH9 AARA TS Bol AW Fad] ¥ AL T4 dojuy] WEolrh, =@
h7Isell 9 CFEAY olFE I dojutn o AgxAd w 1 FLEV WE F )
g Eolch, EF olEF QPEAY AFTL YT AZ vA e I¥E T | 1 T8
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