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Biosparging with Directionally Drilled Horizontal Wells
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(Conceptual Model of Biosparging Effects in the Contaminated Soil)
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(Layout of groundwater Monitoring Wells and Horizontal

injection Well)
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(Cross Section of Field Test Site)
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Table 1 PSR 1E

(Methods of Evaluating Environmental Impacts)
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SEH BREAH T AR~E#T 5, 3, PMW-5) [ZBWTEMMICEAL, oY BEL~y FA~2—2-PID/G(
BIZX DT LI,
2 | ARBEE~OBREZEROEAC LD ERE L BENE|S AR (NG-1~9) TR (E1~5) . BEE (6-1<6) . FERE|
EN -4 DARBRE~TE®KT S, w?ﬁﬁxgiﬁa»ﬂyytﬁmb‘mwm&n;nNyfyﬁEéﬁﬁ
L,
3 |RBEICIIKHEMED L EHLIEIREE I TRBAH0AL Y EHAIZEAL, 45unTABR, 1427 0= 7
1k Eg?f%ﬂyﬁﬁmemﬁéﬁ57&Ki@%ﬁ4#yﬁﬁ(Mf\mpr%)Eﬁﬁbm
4 |THEBMEDERRPCEE OEEREFIC LV ZE R F|H T ARBRRIHIE (HE#EER : HMF-12, HMW-14C, §EPEAM AR - Y-30) LV
~DEE BHEHEIN B, EMEIZHEAK L, 16stRNABEFE2MH L, #MA%RE O R E % DGCEEIZ & » A
v EBETHRFL, 2EBLDAPISRGE-BEE, B0 20PNE (F
KHERE) |, BRI CATPERE 2 306 ATPEHRIEEIC L D 47 LT,
5 |B&¥F - &® ZEFOFERRICIVBALLEEC|EBIFImMEVRRY + —V FERIZTAREICEL Y 47 L,
REMBEIREICEELELD,
6 |—BLRRLE |[TREED TRMAED ERR LA Z|BH. KE. B, KA - MO SO REEZHEL. —BILRRFLE 25
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m SBRGERLER

1. REMFHEOEFORERE

#12 » B OMAMEEER L2 EFBREE
(D0), 7¥E=7, U EE, RFEAAOa%HRK
P% Fig. 6 (2R, B2 OHMHEA L P EHREIZ
RBY BVERICH DS, WEMIEHICLERET %2
2EFOA b L—F &R ERES I 100, &
AT 20m 5P 5 2 LT E, e D IRIFTRE
REERAPB LN, SAORY I, #HERORY
BHEOEELEbNS,

2. BEMROFME

(1) RePrTREBEIAR

NA F A= T BREGRRRRT
HERRALA 3 » HE DY T A
EDNfHRE Fig. 7 1277, LR
i, EAFIGEEE®EL, BEASE
HFulh & L72# 100m® O#SE CIRELE
fEQ. Olmg/L) AT & e o, T,
(LR OFMBEITRERRE & & HisMu
~ERTDEMETR LI,

(2) HLBHROHE

ELBERIZONT, RUE v
TRBEOREELZAA)TERL
Tl L7z,

RO of

HFERE OO
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(Contour Map of Concentration of Dissolved Oxygen, Bromide Ion,
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(Comparison between groundwater Benzene Concentration Before the Treatment
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Table 2 = HLBRBRFH TONAL FRA—D L VIRESR

(Acceleration of Benzene Cleanup Rate of

Biosparging Compared to Air Sparging)

LRI K (R) TRESR (LI - 0~308) | GERR( TM : 22~728)
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(Relation between Cleanup Rate and Distance from Sparging Well)
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(Change with Elapsed Time of Benzene Concentration
according to Depth by BARCAD System)

Table 3 BARCAD iZ & % REERIS ¥ L LR DE
(Difference of Benzene Cleanup Effect
according to Depth by BARCAD System)

srummy ST T (2R3
e e k(R LR

(GL-m) (mg/L) 0~30H 42~72H
L8 ~ =

B-1 433 3 -0.01 0.01 %D
-5.28 ~

B-2 543 2.3 0.02 0.07 HY

N 615 ~

B-3 60 6.1 0.12 0.03 EY)
~6.78 ~

B-4 o oa L7 0 0 L
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Table 4 IETFEAFRIREE (DO) L ¥{LANR & DORIF

(Relation of Dissolved Oxygen Concentration
and Cleanup Effect)

DO (mg/L) HELREY FEREL
D0=2 87% (35/40) 13% (5/40)

1=D0<2 50% (2/4) 50% (2/4)
D0<1 18% (4/22) 82% (18/22)
C = Coe_kt ......... (1)

Co : HITFKF DIELY E IR E (mg/L)
Co 1 WUFAKIBE LA E I (ne/L)
k : ELEERE(1/day)

¢t B (day)
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