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ABSTRACT

As a preliminary survey to improve efficiency of well-based permeable reactive barrier system for groundwater
remediation, this site-scale study was carried to identify the flowpaths and controlling factors of plume at a remediation
site in Suwon City, Korea. A total of 22 monitoring wells were installed as a grid system in the 4 m x 4 m square area by
1-m interval. For the groundwater characterization, various tests were performed including water-level monitoring, water
sampling & analysis, pumping and slug tests, and tracer tests. The aquifer appeared to be unconfined with hydraulic
conductivities (K) ranging from 2.6 x 10 cm/s to 9.5 x 10 cm/s. The average linear velocity of groundwater was
estimated to be 2.94 x 10°m/s, and the longitudinal dispersivity of a conservative tracer to be 5.94 x 107" m?s.
Groundwater plume moves preferentially through the high-K zones, and the relatively high ion concentrations along the
low-K zones implying deterred groundwater flow. Consequently, the spatial variation of hydraulic conductivity caused by
aquifer heterogeneity and anisotropy appears to be the most important factor to maximize the effect of plume treatment
system for application of in-situ groundwater remediation techniques.
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Fig. 1. Information on local and pilot scale field
(a) Study site (modified from ©]-22] 2], 2008)
(b) Location of pilot-scale field and monitoring wells

(c) Representation of monitoring well network and depth of monitoring wells
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Table 1. Information on tracer tests (injection well : 1st-#14/ 2nd-#11)

oAl - o] - $4

Tracer KBr 50 g Tracer KBr 50 g
Volume 40 L Volume 40 L
Br conc 847 mg/L Br conc 847 mg/L
EC 1600 uS/cm EC 1754 uS/cm
Time GW level Time GW level
Fluctuation (m) Fluctuation (m)
Initial Initial 7/10 9:56 1.1
Staring 6/25 10:40 0.95 Starting 11:22 1.09
10:41 0.90 11:23 1.08
10:42 0.90 11:24 1.07
10:43 0.90 11:25 1.06
10:45 0.89 11:26 1.05
10:50 0.88 11:27 1.05
11:00 0.87 11:32 1.05
11:10 0.86 11:37 1.04
11:30 0.86 11:42 1.03
12:00 0.85 11:52 1.04
12:12 1.04
12:42 1.04
12:52 1.04
12:56 1.05
Ending 6/25 12:10 0.88 Ending 7/10 13:00 1.06
Table 2. Concentrations of chemical compounds in groundwater samples in June, 2008
No. Temp i ORP (ﬁg/ DO Na K Ca Mg Si Fe Mn Cl SO, NOs Br HCO; bca}l‘:rngcz
4 (mV) cm) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) %)
1 1159 623 234 379 0.00 1424 4.78 33.82 829 620 BDL 0.84 2545 3242 3445 <0.1 7871 -03
2 1431 6.16 248 301 0.00 12.55 4.58 23.04 584 627 098 0.77 3228 2549 2639 <0.1 5492 72
3 11.52 622 245 369 2.15 16.05 6.63 3644 934 6.08 BDL 0.70 2435 29.48 33.66 <0.1 7444 82
4 1142 6.68 136 761 0.00 16.55 592 4242 1032 635 1.01 1.04 27.87 37.73 3459 <0.1 107.39 -1.3
5 1144 642 148 354 085 1750 5.17 4531 11.67 6.13 BDL 194 3295 49.19 29.89 <0.1 130.58 34
6 1166 618 264 300 0.00 1274 559 2483 595 6.12 0.13 031 20.65 19.76 36.67 <0.1 101.29 124
7 11.87 6.12 287 239 0.00 11.88 4.57 21.00 523 6.11 0.77 0.55 19.64 16.15 2290 <0.1 5126 -2.6
8 11.53 622 284 307 000 1408 6.63 2899 731 586 0.18 046 23.18 25.13 3242 <0.1 59.80 -5.1
9 11.62 621 283 541 0.29 1981 420 6645 1497 5.08 0.18 2.66 113.74 5698 28.74 <0.1 15193 12.7
10 11.73 6.15 263 402 0.00 18.42 5.04 4120 11.64 499 098 130 32.15 4432 64.83 <0.1 7932 -04
11 11.89 6.02 293 245 0.00 13.06 6.76 2148 5.66 5.88 BDL 042 24.18 22.03 36.76 <0.1 4027 -0.5
12 11.77 625 294 337 0.00 15.05 643 3631 831 6.13 043 0.69 23.14 3236 3149 <0.1 89.09 -23
13 11.87 6.64 207 434 0.00 1397 646 2852 7.01 6.04 048 037 23.06 26.10 3631 <0.1 59.19 -29
14 1192 635 194 272 0.00 12.87 6.77 2421 6.11 589 BDL 0.32 21.53 22.74 37.16 <0.1 4027 -5.1
15 1192 587 357 413 0.00 21.02 457 97.56 17.14 5.66 BDL 0.96 27.01 60.17 158.06 <0.1 87.87 -14.5
16 11.73 630 354 393 0.00 1499 623 36.89 822 572 BDL 043 23.07 38.17 36.62 <0.1 81.76 -1.4
17 11.81 6.62 277 924 0.00 33.69 439 112,59 23.15 541 BDL 2.86 39.22 13646 32.82 <0.1 37343 6.5
18 12.10 6.62 212 765 0.00 24.79 423 77.00 17.89 524 BDL 0.90 36.27 9497 11253 <0.1 18183 6.4
19 1234 648 214 625 0.00 19.27 2.88 200.11 1299 544 195 3.15 3328 43.06 46.72 <0.1 169.63 -39.7

*BDL denotes below detection level
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Fig. 6. (a) Development and movement of tracer plume (b) Time-contour lines at electrical conductivity at 400 uS/cm (unit : minutes).
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Fig. 7. Relationship between hydraulic conductivity and flow direction of tracer plume (unit of K: cm/sec).
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