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Table 2. Research objective and major research contents of 2st year
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Table 3. Research objective and major research contents of 3st year
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Table 4. Device composition and standard of laboratory model test

Device composition Standard
Water suply tank *External dimension : 2.4x1.2x1.3m(Iron)
Pump eDiameter : D32mm, Pumping rate : Maximum 150L/min
Test set External dimension 2.0m(L) X 1.3m(W) X 0.8m(H)
Screen *Dimension @75mm X 0.8m(H), Slot width : 0.8mm, Openings 35%

*Thickness : 2mm, Hight : 0.8m

Filter layer making plate *Diameter : @275mm, @375mm, P475mm, P675mm

Filter Filter Sand : D0.8~2.0mm, Filter Gravel : D2.0~5.0mm
Water Level Meter *D22mm x H129mm, Accuracy : *£0.05%
Barometer eD22mm x H129mm, Accuracy : *0.05%

Ultrasonic Flow Meter |*Sensor range : 15~100mm, Accuracy : *1%
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Fig 2. General drawing of testing set(Case of dual filter)

Table 5. Condition of laboratory model test

stgom, 7+ A|FZRA GAE AQATE 1A7te R
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Filter Condition
Pormation Filter Test No Internal External Test time
type ' Thickness Thickness (hr)
type ( ) type ( )
mm mm
SDS—1 gravel 150 sand 150
Dual SDS-2 sand 150 gravel 150
Sand SDS—3 gravel 200 sand 100
) SDS—4 gravel 100 sand 200 1lhr X 5step
formation SSS—1 sand 300 — —
Single SSS—2 gravel 300 - -
SSS-3 sand 100 - -
GDS—-1 gravel 150 sand 150
Dual GDS-2 sand 150 gravel 150
Gravel GDS-3 gravel 200 sand 100
] GDS—4 gravel 100 sand 200 1hr X bstep
formation GSS—1 | sand 300 - -
Single GSS—2 gravel 300 — —
GSS—3 sand 100 - —
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Hydraulic conductivity contrast SSS-3(Sand formation)
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Fig 3. Hydraulic conductivity contrast SSS—3 in sand formation
Hydraulic conductivity contrast GSS-3(Gravel formation)
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Fig 4. Hydraulic conductivity contrast GSS—3 in gravel formation
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Table 6. Average Optimum yield for dual and single filter in sand formation
Sand No Thickness(cm) Ave. Optimum Contrast
formation ’ Ex In yield(L/min) SSS—3(%)
Dual filter SDS—1 15cm(fine) 15cm(coarse) 20.77 168.2
SDS-3 10cm(fine) 20cm(coarse) 24.90 201.6
SSS—-1 — 30cm(fine) 19.43 157.3
Silgle filter SSS-2 - 30cm(coarse) 19.26 155.9
SSS-3 - 10cm(fine) 12.35 100.0
Optimum yield for single and dual filter(Sand formation)
300
_ 24.90
£
=200 1926 19.43 20-77
% j
= 12.35
510_0
H
c
0.0
S8S-3 $88-2 $8S-1 SDS-1 SDS-3
fine 10cm coarse 30cm fine 30cm Ex: fine 15cm Ex : fine 10cm

Single filter

In: coarse 15cm

In : coarse 20cm

Dual filter

Fig 5. Comparison of Optimum yield for single and dual filter in sand formation
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Table 7. Average Optimum yield for dual and single filter in gravel formation

Sand N Thickness(cm) Ave. Optimum Contrast
. 0. . .
formation Ex In yield(L/min) SSS—3(%)
Dual filter GDS—-1 15cm(fine) 15cm(coarse) 78.83 175.7
GDS-3 10cm(fine) 20cm(coarse) 81.86 182.4
GSS—1 - 30cm(fine) 62.62 139.5
Silgle filter GSS-2 - 30cm(coarse) 56.52 126.0
GSS—3 — 10cm(fine) 44 .87 100.0
Optimum yield for single and dual filter(Gravel formation)
100.0 -
90.0 81.86
g 800 B8
S 70.0 62.62
= 60.0 56.52
£ 500 - 44.87
g 400
5 300
& 200
10.0 -
00— — — — — —
GSS-3 GSS-2 GSS-1 GDS-1 GDS-3
fine 10cm coarse 30cm fine 30cm Ex: fine 15cm Ex : fine 10cm
In : coarse 15cm In : coarse 20cm
Single filter Dual filter
Fig 7. Comparison of Optimum yield for single and dual filter in gravel formation
Optimum yield contrast GSS-3(Gravel formation)
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GSS-3 GSS-2 GSS-1 GDS-1 GDS-3
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Fig 8. Optimum yield contrast GSS—3 in gravel formation
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Table 8. Average well efficiency for dual and single filter in sand formation
Sand No Thickness(cm) Well Contrast
formation ' Ex In efficiency(%)  SSS—-3(%)
. SDS—-1 15cm(fine) 15cm(coarse) 63.8 126.7
Dual filter .
SDS-3 10cm(fine) 20cm(coarse) 70.4 133.2
SSS—-1 — 30cm(fine) 66.9 129.8
Silgle filter SSS-2 - 30cm(coarse) 63.7 126.5
SSS—3 - 10cm(fine) 37.1 100.0
Well efficiency for single and dual filter(Sand formation)
1.0
0.8
q 70.4%
63.7% 66.9% 63.8% o
~ 0.6
®
=P 37.1%
0.2
0.0
SS88-3 SS8-2 SSS-1 SDS-1 SDS-3
tine 10em coarse 30cm fine 30cm Ex: fine 15cm Ex : fine 10em
In : coarse 15¢m | In : coarse 20cm
Single filter Dual filter
Fig 9. Comparison of well efficiency for single and dual filter in sand formation
Well efficiency contrast SSS-3(Sand formation)
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Fig 10. Well efficiency contrast SSS—3 in sand formation
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Table 9. Average well efficiency for dual and single filter in gravel formation
Gravel No Thickness(cm) Well Contrast
formation ' Ex In efficiency(%) = SSS—3(%)
_ GDS-1 15cm(fine) | 15cm(coarse) 66.5 144.0
Dual filter ;
GDS-3 10cm(fine) 20cm(coarse) 54.2 131.6
GSS—-1 — 30cm(fine) 48.5 125.9
Silgle filter GSS—2 - 30cm(coarse) 60.6 138.0
GSS—-3 - 10cm(fine) 22.5 100.0
Well efficiency for single and dual filter(Gravel formation)
1000.0 =
80%
66.5%
60.6%
~ 60% - ) 54.2%
s 48.5%
B 40%
22.5%
0% " )
GSS-3 GSS-2 GSS-1 GDS-1 GDS-3
fine 10cm coarse 30cm fine 30cm Ex: fine 15cm Ex : fine 10cm
In : coarse 15¢cm In : coarse 20cm
Single filter Dual filter

Fig 11. Comparison of well efficiency for single and dual filter in gravel formation
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Table 10. Accumulative settlement and compacting efficiency based on vibration compacting test

= = =
NE | Asgw 713 _ _%—l(aliﬂr/\}) L 1‘41_—1(0434*}31) .
TE L an e A% TATEYF B A& rARRY B
- 5 (min) | (mm) (%) (mm) (%)
A8} 1A 150 10 51 5.67% 31 3.44%
o2 ; 2] 300 10 71 7.89% 45 5.00%
i 3 450 10 85 9.44% 52 5.78%
2|5} 18 150 10 59 6.56% ol 5.67%
. ET 2eH] 300 10 88 9.78% 65 7.22%
ke 3T 450 10 102 11.33% 75 8.33%
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Fig 13. Relationship of vibration strength(kgf) and settlement(mm)
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Fig 14. Relationship of vibration strength(kgf) and compacting efficiency(%)
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Table 11. Yield efficiency based on air surging test

Measure Operation | Pressure | Turbidity Yield Yield efficiency
time(min) = (kgf/c) (NTU) (L/min) | (Contrast Initial)
i Start pumpin 223
Before. .Sugmg p D_l g 30 _ 94.78 B
(Initial) Stop pumping 135
Start surging 307
1 Step : 30 5
) ; Stop surging 135 32.14 129.7%
Air surging -
Stop pumping 30 - 83
Start surging 369
2 Step . 30 10
. ) Stop surging 255 40.82 164.7%
Air surging -
Stop pumping 30 - 138
Start surging 255
3 Step . 30 15
. ) Stop surging 376 36.12 145.8%
Air surging -
Stop pumping 30 - 98

Table 12. Optimum surging pressure on ground water level

Surging depth GW-10m A GW-15m | GW—-20m | GW-2bm | GW-30m | GW-40m

Optimum
11 11.5 12.0 12.5 13.0 14.0
pressure(kgf/crf)

500

400 | 369 37()
= 307
;ESO() 233 235
£ 223 =
=
Z 200
z 135 135

100 - I
U L S— | ——
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Woogr o
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Fig 15. Turbidity variation for each step3
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Fig 16. Photograph of testing set
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Table 14. Condition of laboratory model test
Filter Condition Test time
Filter type Formation Test No. Inner Outer Step  Long term
Filter | Thickness  Filter | Thickness drawdown aquifer
material (mm) material (mm) test test
Gravel Gravel
| D-300 200 100
Gravel |G (5~10mm) (2~5mm)
Dual filter
Gravel Sand
Sand | SD—300 200 100
o (2~5mm) (0.8~2mm)
1hrx5step  90day
Sand
—-300 300 - -
S5 (0.8~2mm)
Single filten  Sand
Sand
—-100 100 - -
557100 g —omm)
A *Step drawdown test : total 4 times
*Long term aquifer test : total 4 times

21 —
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Table 15. Test result of step drawdown test in sand formation

Filter Ave. Vield . Drawdown water 1evel(cm).
Test No. Step ) Pumping well Observation well
type (L/min) Total Ad | OW—1(Tota) | OW—2(Total)
stepl 58.20 18.60 18.60 10.46 3.98
step2 63.51 23.95 5.35 12.47 4.55
GD—-300 | step3 68.11 29.86 5.91 14.07 4.91
step4 72.83 38.86 9.00 15.96 5.45
Dual stepb 81.33 45.63 6.77 16.44 5.28
filter stepl 13.73 20.03 20.03 10.23 4.77
step2 16.89 26.57 6.54 12.81 5.90
SD—-300 | step3 20.07 35.62 9.05 15.52 6.68
step4 23.50 46.59 10.97 18.51 7.72
stepb 25.33 54.97 8.38 19.83 8.04
stepl 13.22 16.70 16.70 11.33 4.39
step2 15.24 25.49 8.79 16.32 6.13
SS—-300 step3 17.66 36.78 11.29 22.21 8.23
step4 18.91 43.43 6.65 24.98 9.00
Single stepb 24.15 51.63 8.20 27.30 9.74
filter stepl 4.11 10.12 10.12 5.44 4.64
step2 6.60 18.00 7.88 7.68 6.04
SS—-100 step3 8.40 28.54 10.54 10.01 7.32
step4 10.31 34.30 5.76 11.09 8.03
stepb 14.11 50.22 15.92 13.40 9.60
B 85 Samns
§ e s o0 S ey
* v gl 5 R D * " i NG
e W VA
ST e S 00 il {0 W, O
Fig 17. Variation of water drawdown level according to pumping rate variation in each test set
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Table 16. Test result of pumping test in sand formation

Test time | Ave. Yield Ave. Drawdown water level(cm)
Filter type | Test No. )
(day) (L/min) PW oW-1 OW-2
10 73.57 44.79 13.54 2.31
20 71.50 45.41 15.96 3.09
30 68.20 45.51 16.97 3.72
40 74.91 34.76 13.48 3.08
SDS—-1 50 75.90 39.46 15.01 4.13
60 59.65 53.48 18.50 4.70
70 52.36 44.37 17.11 5.19
80 53.35 43.69 19.99 6.19
Dual filter 90 49.37 53.82 21.56 7.39
10 22.99 41.20 15.65 4.68
20 19.80 42.02 14.71 5.30
30 15.71 41.67 15.25 5.65
40 28.57 33.22 12.75 5.37
SDS-2 50 27.03 38.00 11.94 5.24
60 18.41 41.31 8.78 5.20
70 14.54 28.09 7.29 4.00
80 16.94 32.35 8.40 4.16
90 14.91 27.67 8.07 4.73
10 16.55 41.35 22.16 5.95
20 12.72 42.23 20.30 6.63
30 11.75 40.71 20.31 6.35
40 12.38 36.78 18.02 6.15
SDS-3 50 11.85 39.55 17.99 9.05
60 10.32 46.20 18.89 7.31
70 10.42 32.84 14.34 5.57
80 10.09 39.26 14.08 4.82
Single filter 90 9.77 33.03 13.92 4.86
10 8.29 41.71 9.14 4.85
20 6.84 41.18 7.34 3.61
30 5.91 40.77 7.04 2.90
40 7.21 33.52 6.15 2.66
SDS—4 50 6.42 35.52 4.64 2.12
60 3.53 39.47 4.29 2.58
70 2.81 41.58 3.93 3.04
80 3.20 35.54 4.24 2.83
90 3.01 38.19 3.72 2.68
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Fig 18. Variation of water drawdown level and yield over time in each test
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Table 17. Hydraulic Conductivity and Transmissivity by step—drawdown test results

Test No. Step Q. Drsvxggg;m K Ayze. K zT sze T
(L/min) | jevel(em) | (cm/sec)  (X10"cm/sec)  (em7/sec)  (em/sec)

stepl 58.20 18.60 0.528 34.31
step2 63.51 23.95 0.470 30.54

GD—-300 step3 68.11 29.86 0.428 44.18 27.82 28.72
step4 72.83 38.86 0.386 25.12
stepb 81.33 45.63 0.397 25.80
stepl 13.73 20.03 0.117 7.61
step2 16.89 26.57 0.115 7.51

SD—300 step3 20.07 35.62 0.112 11.48 7.29 7.46
step4 23.50 46.59 0.114 7.39
stepd 25.33 54.97 0.115 7.50
stepl 13.22 16.70 0.131 8.53
step2 15.24 25.49 0.107 6.99

SS—300 step3 17.66 36.78 0.097 10.84 6.29 7.05
step4 18.91 43.43 0.095 6.14
stepo 24.15 51.63 0.112 7.29
stepl 411 10.12 0.064 4.14
step2 6.60 18.00 0.062 4.00

SS—100 step3 8.40 28.54 0.055 6.10 3.54 3.96
step4 10.31 34.30 0.059 3.84
stepb 14.11 50.22 0.066 4.30
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Table 18. Optimum vyield for yield regression equation(drawdown level = 50cm)

Test No. Regression equation Coefficii%réllttigideterm O?éggﬁ()&?%&gin)
GD—-300 Q=20.04In(sw)—0.1930 0.9924 78.20
SD—-300 Q=11.308In(sw)—20.1730 0.9893 24.06
SS—300 Q=5.7016In(sw)—2.8853 0.9787 19.42
SS—100 Q=4.3614In(sw)—6.0312 0.9869 11.03
20
E %6 - 78.20
2 70 -
=
S 60 -
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é 40 -
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Fig 21. Optimum yield of drawdown level

1s 50cm in each test set
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Table 19. Hydraulic Conductivity by long term pumping test results in GD—300 and SD—300

GD-300 SD—-300
Time Dr n Dr n
(day) Ave. Yield Wa‘?evzdloe\:el K Ave. Yield Wa?evidloe\:el K
(L/min) (x10%cm/sec) | (L/min) (10 %cm/sec)
(cm) (cm)
1 69.73 44.26 34.53 19.99 42.68 10.08
2 70.85 42.71 35.71 21.67 38.16 11.62
3 72.90 43.25 36.51 24.27 40.55 12.57
4 74.45 44 .27 36.86 24.95 41.22 12.81
5 75.24 45.59 36.74 25.47 42.08 12.94
6 75.25 44 .82 37.04 25.15 40.60 13.02
7 74.87 45,93 36.43 23.72 41.46 12.14
8 74.67 45.85 36.36 21.76 41.57 11.12
9 74.17 46.10 36.03 20.68 42.23 10.48
10 73.58 45,96 35.79 20.49 41.90 10.43
11 73.18 44.35 36.20 24.53 39.77 12.84
12 73.04 44 .45 36.09 25.17 42.45 12.73
13 72.43 45,75 35.31 21.34 41.12 10.97
14 71.47 47.50 34.27 16.12 4448 7.96
15 68.99 45.84 33.60 14.75 43.10 7.40
16 71.59 44.29 35.44 20.60 40.70 10.65
17 72.44 45.24 35.50 24 .87 42.22 12.61
18 72.21 45.11 35.43 21.15 41.39 10.84
19 70.75 45.37 34.62 15.26 4418 7.56
20 68.92 46.19 33.45 14.22 40.85 7.34
21 68.46 46.47 33.14 14.42 43.65 7.19
22 70.62 44.41 34.91 18.75 42.01 9.53
23 71.07 44.34 35.16 21.17 41.47 10.83
24 70.42 48.23 33.55 11.22 42.65 5.66
25 69.64 47.04 33.53 14.33 41.97 7.29
26 68.16 47.54 32.67 14.48 41.83 7.38
27 65.72 47.55 31.50 14.41 40.94 7.43
28 65.82 45.23 32.26 14.09 40.46 7.31
29 65.62 44.39 32.45 14.85 43.29 7.43
30 66.52 39.91 34.76 19.35 38.42 10.33
31 72.90 38.43 38.92 28.72 36.91 15.71
32 73.72 35.56 41.25 28.52 31.72 17.19
33 73.01 33.28 42.62 27.30 28.90 17.56
34 73.01 32.65 43.16 28.12 32.06 16.83




Table 19. Continued

GD—-300 SD-300
Time
. Drawdown . Drawdown
Ave. Yield k Ave. Yield k
(day) (L/min) Wat(ecrml)evel (<10 *cm/sec) (L/min) Wat(e Crml)evel (<10 *cm/sec)
35 76.34 33.00 44 .81 30.29 35.38 17.00
36 75.79 33.60 43.97 28.59 34.74 16.23
37 76.55 32.65 45.25 28.93 33.06 16.96
38 76.20 33.21 44.54 28.38 33.01 16.66
39 75.39 35.72 42.06 28.24 34.65 16.06
40 76.23 39.53 40.05 28.61 31.77 17.23
41 75.48 38.86 40.04 27.22 35.01 15.38
42 78.78 40.65 40.76 27.63 34.02 15.90
43 80.20 29.90 50.35 33.19 40.81 17.13
44 79.69 30.41 49.44 32.68 41.73 16.67
45 78.67 34.15 45.16 29.96 44.94 14.73
46 78.30 36.70 42.97 26.24 40.52 13.60
47 74.09 43.85 36.85 24.52 40.43 12.72
48 71.73 47.06 34.53 22.29 31.39 13.53
49 72.23 46.45 34.97 19.90 29.05 12.75
50 69.83 46.58 33.77 26.69 42.06 13.56
51 62.24 51.45 28.94 23.39 46.80 11.29
52 62.14 53.01 28.61 22.89 46.85 11.04
53 64.26 61.36 28.67 20.83 46.89 10.04
54 58.96 51.99 27.32 22.59 32.34 13.44
55 58.57 41.99 29.78 21.71 44.83 10.68
56 57.66 49.29 27.23 18.88 40.67 9.76
57 58.16 56.42 26.32 14.47 39.84 7.57
58 58.34 60.91 26.05 12.69 41.80 6.47
59 58.00 60.52 25.92 12.06 39.62 6.33
60 58.17 47.86 27.80 14.65 33.43 8.53
61 58.06 53.69 26.63 13.44 31.09 8.21
62 58.34 60.99 26.04 12.40 31.61 7.49
63 51.07 48.04 24.37 15.27 33.21 8.93
64 50.42 45.84 24.56 13.52 32.27 8.06
65 50.72 44.90 24.94 12.79 30.56 7.91
66 50.75 43.17 25.44 18.30 24.90 13.14
67 50.80 40.60 26.30 17.32 32.69 10.23
68 51.48 36.01 28.58 16.21 29.19 10.35
69 51.18 35.04 23.90 13.51 19.32 11.87
70 50.81 35.44 28.49 12.59 16.08 12.91
71 51.96 38.66 27.65 17.91 33.73 10.36
72 52.98 42.82 26.67 17.40 44.05 8.64
73 52.93 41.38 27.12 16.53 35.72 9.22
74 53.98 39.04 28.56 16.81 29.00 10.78
75 55.11 39.68 28.89 17.37 27.24 11.66
76 54.95 43.24 27.52 16.83 26.82 11.43
77 54.43 47.88 26.01 17.67 31.79 10.63
78 53.14 46.99 25.60 16.71 30.71 10.30




Table 19. Continued

GD—-300 SD—-300
Time . Drawdown . Drawdown
) AT R e AT SR (g e
cm) (cm)
79 52.17 48.21 24.86 15.86 30.68 9.78
80 51.88 49.01 24.56 16.30 33.71 9.44
81 51.69 49.66 24.34 17.18 36.89 9.40
82 50.91 48.56 24.19 16.49 35.72 9.20
83 50.76 46.48 24.57 15.19 29.06 9.73
84 51.07 43.53 25.49 16.09 26.87 10.91
85 50.56 47.94 24.15 15.28 27.75 10.12
86 49.87 55.26 22.69 10.25 20.98 8.42
87 50.10 62.40 22.32 6.11 16.98 5.98
88 48.62 62.67 21.65 19.66 27.72 13.03
89 44.04 61.16 19.65 18.55 28.44 12.07
90 46.12 60.56 20.61




Table 20. Hydraulic Conductivity by long term pumping test results in SS—300 and SS—100

GD-300 SD-300
Time . Drawdown . Drawdown
Ave. Yield k Ave. Yield k
(day) (L/min) Wat(ecrml)evel (X10 “cm/sec) (L/min) Wat(e Crml)evel (X10 “cm/sec)
1 16.46 40.71 8.51 8.55 42.25 4.33
2 16.23 40.59 8.40 8.51 40.59 4.41
3 16.29 40.70 8.42 8.43 40.56 4.37
4 16.64 41.13 8.55 8.22 41.11 4.23
5 16.67 40.81 8.61 8.16 41.42 4,18
6 16.58 40.85 8.55 8.44 42.24 4.28
7 16.71 41.42 8.56 8.33 42.99 4,18
8 16.79 42.56 8.48 8.20 43.09 4.11
9 16.74 43.66 8.34 7.82 40.95 4.03
10 16.04 40.42 8.32 8.04 42.43 4.07
11 16.39 41.41 8.39 7.64 38.04 4.10
12 16.29 41.66 8.32 7.52 39.04 3.98
13 15.78 45.30 7.73 6.88 43.87 3.42
14 10.43 41.91 5.31 6.50 44.72 3.20
15 11.51 42.98 5.78 7.60 43.00 3.82
16 11.82 41.78 6.03 7.67 39.92 4.01
17 11.54 41.20 5.93 7.66 41.03 3.94
18 11.31 43.58 5.64 6.22 40.70 3.22
19 11.06 41.14 5.68 5.45 41.58 2.79
20 11.02 41.36 5.65 5.24 39.85 2.74
21 11.04 38.65 5.88 6.29 40.41 3.26
22 11.93 40.61 6.18 7.20 40.89 3.71
23 11.71 44.47 5.78 5.61 44.49 2.77
24 11.32 42.00 5.75 5.50 40.97 2.83
25 11.89 41.83 6.06 5.02 43.22 2.51
26 11.80 40.26 6.14 4.29 42.10 2.18
27 11.68 40.23 6.08 4.55 39.99 2.38
28 11.88 40.91 6.12 5.41 39.68 2.84
29 11.92 40.15 6.21 6.75 38.73 3.59
30 12.38 37.97 6.66 8.49 37.20 4.62
31 11.58 37.12 6.31 7.99 32.93 4.70
32 12.28 33.11 7.19 7.32 30.61 4.52
33 12.62 33.98 7.27 7.82 34.36 4.47
34 12.74 38.86 6.76 8.43 38.17 4.52
35 12.79 38.64 6.81 7.40 37.34 4.02
36 12.11 37.23 6.59 7.02 33.28 4.10
37 12.21 36.57 6.71 6.81 32.33 4.05
38 12.75 36.84 6.98 6.66 33.36 3.88
39 11.94 37.04 6.52 6.57 31.08 4.02
40 12.82 38.42 6.85 6.07 31.69 3.66
41 11.73 33.08 6.87 6.77 33.38 3.94
42 12.50 36.82 6.85 7.37 34.74 4.18
43 12.71 37.62 6.87 7.80 33.55 4.53
44 13.36 45.86 6.51 5.40 30.81 3.32




Table 20. Continued

Time GD—-300 SD—300
(day) Ave. Yield Drawdown _k Ave. Yield | Drawdown _k
(L/min) | water level(cm) = (X10 “cm/sec) | (L/min) | water level(cm) = (X10 “cmy/sec)
45 12.82 45.25 6.28 5.79 33.47 3.37
46 11.97 44.63 5.90 6.54 37.84 3.52
47 10.57 39.87 5.53 5.72 33.66 3.31
48 11.51 41.96 5.85 6.32 35.31 3.55
49 10.38 25.92 7.23 5.74 38.57 3.06
50 10.94 4452 5.40 6.72 43.88 3.34
51 10.79 48.36 5.14 5.41 37.94 2.91
52 11.76 48.28 5.60 4.15 37.58 2.25
53 10.14 43.74 5.05 411 35.75 2.29
54 9.29 37.82 5.01 4.19 33.99 2.41
55 10.38 40.39 5.39 3.35 36.22 1.85
56 9.99 46.94 481 2.82 41.33 1.45
57 9.92 50.30 4.65 2.71 43.31 1.36
58 10.12 49.06 4.79 2.80 44.65 1.38
59 10.44 48.35 4.97 2.94 42.48 1.49
60 10.40 48.76 4.93 2.82 41.46 1.44
61 10.26 52.81 4,73 2.81 45.84 1.37
62 8.67 29.18 5.54 2.85 44.79 1.40
63 8.47 17.85 7.95 2.71 45.42 1.33
64 9.03 17.49 8.62 2.62 48.93 1.24
65 13.47 27.94 8.88 2.63 46.26 1.28
66 13.92 34.91 7.88 2.90 43.03 1.46
67 9.24 34.25 5.29 3.12 36.78 1.71
68 9.73 33.52 5.65 2.92 32.21 1.74
69 10.86 35.77 6.05 2.60 32.70 1.54
70 10.53 4472 5.19 2.91 39.82 1.52
71 9.85 42.00 5.01 2.45 41.74 1.25
72 10.26 37.46 5.56 2.39 37.78 1.29
73 941 34.67 5.35 2.97 31.53 1.80
74 9.62 36.07 5.34 3.58 30.61 2.21
75 9.92 36.53 5.46 3.86 33.04 2.26
76 10.23 41.52 5.23 3.28 33.07 1.92
77 10.62 43.78 5.29 3.08 32.43 1.83
78 10.66 43.74 5.31 3.36 37.19 1.83
79 10.21 38.69 5.43 3.66 40.04 1.91
80 10.17 38.15 5.45 3.39 37.93 1.82
81 10.25 38.04 5.51 3.15 35.77 1.76
82 9.88 36.66 5.43 3.32 32.77 1.96
83 9.35 31.36 5.68 3.83 34.16 2.20
84 10.26 33.62 5.95 3.50 34.36 2.00
85 9.95 38.64 5.30 3.02 37.63 1.63
86 10.01 47.72 4.79 2.40 41.86 1.22
87 8.80 31.55 5.32 2.25 45.26 1.10
38 9.63 19.75 8.31 2.63 42.06 1.34
89 9.78 18.73 8.82 2.98 40.03 1.55
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Fig 23. Variation graph of hydraulic conductivity according to time over in GD—300

Table 21 Average k(cm/sec) value and contrast intial value(%) according to time over in GD—300

Initial = 1~10  11~20 21~30 | 31~40  41~50 51~60  61~70 71~80 81~90

Time (5hr) day day day day day day day day day
K 4418 | 36.2 | 34.99 33.39  42.66 | 40.88 | 27.66 @ 26.42 | 26.74 | 22.97

(cm/sec)

Contrast

Initial 100.0 = 81.9 79.2 | 756 @ 96.6 = 925 | 626 | 59.8 60.5 = 52.0
(%)
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Fig 24. Comparison of hydraulic conductivity by time over in GD—300
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Fig 25. Variation graph of hydraulic conductivity according to time over in SD—300

Table 22. Average k(cm/sec) value and contrast intial value(%) according to time over in SD—300

Time Initial =~ 1~10  11~20  21~30  31~40  41~50 51~60 61~70 71~80 81~90

(5hr) day day day day day day day day day

K 11.48 11.72 10.09 8.04 16.74 | 14.60 9.52 9.91 10.22 9.87
(cm/sec)

Contrast

[nitial 100.0 = 102.1 = 87.9 70.0 | 1458 | 127.2  82.9 86.3 89.0 86.0
(%)
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Fig 26. Comparison of hydraulic conductivity by time over in SD—300
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Fig 27. Variation graph of hydraulic conductivity according to time over in SS—300

Table 23. Average k(cm/sec) value and contrast intial value(%) according to time over in SS—300

Initial = 1~10  11~20 21~30 | 31~40  41~50 51~60 61~70 71~80 81~90

Ti
Hme (5hr) day day day day day day day day day

k

(x107° 10.84 8.47 6.45 6.09 6.80 6.33 5.03 6.58 5.34 6.12
cm/sec)

Contrast

Initial 100.0  78.1 = 59.5 | 56.2  62.7 584 464 @ 60.7 | 49.3 @ 56.5
(%)
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Fig 28. Comparison of hydraulic conductivity by time over in SS—300
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Fig 29. Variation graph of hydraulic conductivity according to time over in SS—100

Table 24. Average k(cm/sec) value and contrast intial value(%) according to time over in SS—100

Initial = 1~10 | 11~20  21~30  31~40  41~50 51~60  61~70 71~80  81~90

i
e (5hr) day day day day day day day day day
K 6.10 4.22 3.52 3.07 4.19 3.61 1.88 1.46 1.81 1.64

(cm/sec)

Contrast

Initial 100.0 = 69.2  57.7 | 50.3 = 68.7 = 59.2  30.8 | 239 @ 29.7 26.9
(%)

SS-100
200
215.0
Z
E
£ 100
=
= 6.10
= 50 | | 420, syl 364
’ | | m ' 188 | 146 | 181 |\ Lé4
0o ||  HE EE BN BN EETEE e
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Time(day)

Fig 30. Comparison of hydraulic conductivity by time over in SS—100
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Fig 31. Variation graph of hydraulic conductivity over time
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Fig 32. Contrast of hydraulic conductivity over time in all test set
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Table 25. Average hydraulic conductivity ratio(%) of SD—300/SS—300 and SD—30/SS—100 in sand formation

Time k(cm/sec) Contrast k(%)
SD—300 SS—300 SS—100 SD-300/SS—-300 SD—-300/SS—100
Initial(5hr) 11.48 10.84 6.10 105.9% 188.2%
1~10day 11.72 8.47 4.22 138.4% 277.7%
11~20day 10.09 6.45 3.52 156.4% 286.6%
21~30day 8.04 6.09 3.07 132.0% 261.9%
31~40day 16.74 6.8 4.19 246.2% 399.5%
41~50day 14.60 6.33 3.61 230.6% 404.4%
51~60day 9.52 5.03 1.88 189.3% 506.4%
61~70day 9.91 6.58 1.46 150.6% 678.8%
71~80day 10.22 5.34 1.81 191.4% 564.6%
81~90day 9.87 6.12 1.64 161.3% 601.8%
SD-300/SS-300
300%
2500 i 230.6%
c\320000 s— T — v ‘~~\1§3‘9©.3i’\ T 1?_10‘1:?“ 161.3%
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Fig 33. Varation graph of hydraulic conductivity ratio(%) over time for SD-300/SS—300 and SD-30/SS—100 in sand fommtion
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Table 26. Estimation of optimum yield using regression equation in GD—300(drawdown level = 50cm)

i Yiel
Formation | Filter type Test time Equation Opt1mum' teld
(L/min)
Initial (5hr) 78.20
1~10day | * Q = 0.5746 X s, + 47.84 76.57
11~20day * Q= 0.0894 X 5, + 67.42 71.89
21~30day * Q= 0.0816 X 5, + 64.49 68.57
G 1 Dual filt 31~40day * Q= 0.0879 X s, + 7183 76.23
rave e 1 ~50day | + Q = 0.3507 X s, + 61.05 78.59
51~60day * Q= 0.0541 X 5, + 56.78 59.49
61~70day | * Q = 0.0669 X s, + 49.73 53.08
71~80day *Q=0.045 X 5, + 51.34 53.59
81~90day * Q= 0.258 X s, + 35.02 47.92
¥ 9714, Q @ AAYFH(L/min), s, © T3t (cm)
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Fig 34. Variation graph of yield(L/min) according to time over in GD—300



Table 27. Yield(L/min) value and contrast intial value(%) according to time over in GD—300

Initial = 1~10  11~20 21~30 | 31~40  41~50 51~60  61~70 71~80 81~90

Ti
e (5hr) day day day day day day day day day
Y1e1'd 78.20 | 76.57 @ 71.89 | 68.57 @ 76.23 | 78.59 | 59.49 | 53.08 | 53.59 @ 47.92
(L/min)
Contrast

Initial 100.0 = 979 919 | 877 975 1005 | 76.1 @ 679 @ 685  61.3
(%)

GD-300
100.0
0.0 78.20 76.57 76.23 78.59
- - 71.89 68.57
; 59.49
E 60.0 53.08 | 53.59
= 47.92
g 400
=
200
0.0 -
Initial(5h) 1~10day 11~20day 21~30day 31~40day 41~50day 51~60day 61~70day 71~80day 81~90day
Time(day)
Fig 35. Comparison of yield(L/min) by time over in GD—300
SD-300
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Table 28. Estimation of optimum yield using regression equation in SD—300(drawdown level = 50cm)

. Filter . . Optimum Yield
Formation Test time Equation .
type (L/min)
Initial (5hr) 24.06
1~10day *Q =0.1977 X s, + 14.82 24.71
11~20day *« Q = 0.1527 X 5, + 13.30 20.94
21~30day *« Q = 0.0633 X 5, + 13.40 16.57
] 31~40day *« Q = 0.0851 X 5, + 25.76 30.02
Gravel - Dual filter [y o iy |+ Q = 0.2252 % 5, + 18.68 99.94
51~60day *« Q= 0.2099 X s, + 9.57 20.07
61~70day *+ Q = 0.1455 X s, + 10.32 17.60
71~80day « Q = 0.0908 X s, + 13.97 18.51
81~90day « Q= 0.3473 X 5, + 5.40 22.77
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Fig 36. Variation graph of yield(L/min) according to time over in SD—300

Table 29. Yield(L/min) value and contrast intial value(%) according to time over in SD—300

Initial =~ 1~10 11~20 21~30  31~40  41~50 51~60 61~70 71~80  81~90

i
Hme (5hr) day day day day day day day day day
Ylel.d 24.06 | 24.71 | 20.94 | 16.57 @ 30.02 29.94 | 20.07 | 17.60 | 1851 @ 22.77
(L/min)
Contrast

Initial 100.0 |+ 102.7 87.0 | 68.8 | 1248 1244 834 731 769 @ 94.6
(%)

SD-300

40.0

0.0 30,02 29.94
C 24.06 | 2471

: 20.94 22 17
=200 - 16.57 2007 | 17.60 - 1851
= :
=
o~

10.0 -

Time(day)
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Fig 37. Comparison of yield(L/min) by time over in SD—300
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Table 30. Estimation of optimum yield using regression equation in SS—300(drawdown level = 50cm)

Formation Filter Test time Equation Optimum' Vield
type (L/min)
Initial (5hr) 19.42
1~10day + Q= 0.0444 X 5, + 14.72 16.94
11~20day * Q= 0.0702 X 5, + 9.76 13.27
91~30day | + Q = 0.0309 X s, + 10.49 12.04
) 31~40day *Q =0.0334 X s, +11.15 12.82
Gravel - Dual filter 1=y ooy |+ Q = 0.0505 % 5, + 9.83 12.36
51~60day * Q= 0.0429 X 5, + 8.34 10.49
61~70day * Q= 0.0736 X s, + 7.90 11.58
71~80day * Q = 0.0350 X s, + 8.73 10.48
81~90day | + Q = 0.0478 X s, + 8.11 10.50
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Fig 38. Variation graph of yield(L/min) according to time over in SS—300



Table 31. Yield(L/min) value and contrast intial value(%) according to time over in SS—300

Time Initial = 1~10  11~20  21~30 | 31~40 | 41~50 | 51~60 61~70 | 71~80 8&1~90
(5hr) day day day day day day day day day
Ylel.d 1942 | 16.94 | 13.27 | 12.04 | 12.82 12.36  10.49 | 11.58 | 10.48 | 10.50
(L/min)
Contrast
Initial 100.0 = 87.2 68.3 62.0 66.0 63.6 54.0 59.6 54.0 54.1
(%)
SS-300
40.0
gmo
2200 | -22F 1694
= 1327 1 1204 | 1282 | 1236 449 | 1158 | 1948 | 10.50
100 i | ] ‘— = — Pkl
0.0 — :‘ — — — L — =
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Time(day)

Fig 39. Comparison of yield(L/min) by time over in SS—300
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Table 32. Estimation of optimum yield using regression equation in SS—100(drawdown level =50cm)

. Filter . . Optimum Yield
Formation Test time Equation .
type (L/min)
Initial (5hr) 11.03
1~10day + Q =0.0383 X s, + 6.69 10.84
11~20day * Q= 0.0546 X s, + 4.58 7.31
21~30day +Q =0.0582 X s, + 3.48 6.39
) 31~40day « Q=0.0781 X s, + 4.6 8.51
Gravel - Dual filter 1= 1 o ey |+ Q = 0.0612 % s, + 4.21 7.27
51~60day « Q =0.0279 X 5, + 2.37 3.77
61~70day Q= 0.0174 X 5, + 2.06 2.93
71~80day *+ Q= 0.0315 X 5, + 2.05 3.63
81~90day «Q =0.0224 X s, + 209 3.21
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Fig 40. Variation graph of yield(L/min) according to time over in SS—100

Table 33. Yield(L/min) value and contrast intial value(%) according to time over in SS—100

Initial = 1~10 11~20 21~30  31~40  41~50 51~60 61~70 71~80  81~90

Ti

e (5hr) day day day day day day day day day

Y1e1'd 11.03 | 10.84 | 7.31 6.39 8.51 7.27 3.77 2.93 3.63 3.21
(L/min)
Contrast

Initial 100.0 = 983 66.3 | 579 | 77.1 = 659 @ 341 @ 26.6 329 | 29.1
(%)
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40.0

w
e
o

Yield(L/min)
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Fig 41. Comparison of yield(L/min) by time over in SS—100
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Fig 42. Variation graph of optimum yield(L/min) over time
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Fig 43. Contrast of optimum yield(L/min) over time in all test set
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Table 34. Average hydraulic conductivity ratio(%) of SD—300/SS—

300 and SD—30/SS—100 in sand formation

i Optimum yield(L/min) Contrast Q(%)
ime
SD—-300 SS—-300 SS—-100 SD—-300/SS—-300 SD—-300/SS—100

Initial(5hr) 24.06 19.42 11.03 123.9% 218.1%

1~10day 24.71 16.94 10.84 145.8% 227.9%

11~20day 20.94 13.27 7.31 157.8% 286.4%

21~30day 16.57 12.04 6.39 137.6% 259.2%

31~40day 30.02 12.82 8.51 234.1% 352.9%

41~50day 29.94 12.36 7.27 242.3% 411.8%

51~60day 20.07 10.49 3.77 191.4% 532.9%

61~70day 17.60 11.58 2.93 151.9% 600.5%

71~80day 18.51 10.48 3.63 176.6% 510.6%

81~90day 22.77 10.50 3.21 216.8% 709.2%
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Fig 44. Variation graph of hydraulic conductivity ratio(%) over time for SD—300/SS—300 and SD—30/SS—100
in sand formation
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Table 35. Optimum vyield of in the case of drawdown level 50cm
time Optimum yield(L/min), drawdown level = 50cm
(day) GD—-300 SD—-300 SS—300 SS—100
10 76.57 24.71 16.94 10.84
20 71.89 20.94 13.27 7.31
30 68.57 16.57 12.04 6.39
40 76.23 30.02 12.82 8.51
50 78.59 29.94 12.36 7.27
60 59.49 20.07 10.49 3.77
70 53.08 17.60 11.58 2.93
80 53.59 18.51 10.48 3.63
90 47.92 22.77 10.50 3.21
GD-300 SD-300
100 - 4G
g %] e o ©® g30 ° o
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Fig 45. Relationship of Optimum yield and elapsed time yield by each test
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Table 36. Required time at 50% yield and the ratio of SS—300, SS—100 to SD—300

Test No Regression equation Q(1/2 yield) | T(Required = Contrast = Contrast
' . a (L/min)  time)(day)  SS—300(%) = SS—100(%)
GD—300 | *+ Q= —-0.362 X T + 83.205 39.10 121.8 - -
SD—-300 e Q= —0.0382 X T + 24.259 12.03 320.1 351.1 579.0
SS—-300 e Q= —-0.0623 X T + 15.391 9.71 91.2 100.0 164.9
SS—100 e Q= —0.0887 X T + 10.419 5.52 55.3 60.6 100.0
400
& 330 320.1
7 300
=
250
<o
% 150 121.8
S 100 91.2
T 553
&2 50
0
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Fig 46. Comparision of required time at 50% yield
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Fig 47. Comparision of SD—300/SS—300, SD—300/SS—100
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Table 37. Particle size distribution of alluvium
e A E squs A A ] Z=(mm)
(m) #4(%) | #200(%) 0.005(mm) D60 D30 D10
6.0 SP 94.9 2.4 - 1.729 0.948 0.435
GG01 | 9.0 SP 70.4 3.4 - 3.100 1.085 0.415
15.0 SM 99.5 35.8 12.0 0.361 0.045 0.003
6.0 SP 100 1.3 - 1.371 0.840 0.526
G102 9.0 SP 73.6 4.4 - 2.562 0.882 0.307
15.0 SM 99.7 26.5 9.0 0.706 0.128 0.007
7.0 SW 97.9 4.3 - 1.728 0.854 0.219
GG03 | 12.0 SM 100 22.3 6.9 0.704 0.166 0.012
15.0 SM 98.5 20.5 - 0.904 0.191 -
(2h) 2HA AF
s AFAGY AlF E JEEAAT TASIY HAG5A HAE AF

L JERHANE ol g3t ofehel 2744 WHoZ WHAS 4

O EgA 434 1 — Y€ A 7|5 (NAVFAC DM7)

Table 38. Grain range of filter materials to be applied to the fine~medium size sand

RIS D15f < 5D85s 4D15s < D15f < 20D15s D50f < 25D50s
BH-1 D15f <17.55 1.428 < DI5f < 7.14 D50f < 35.925
BH-2 D15f <9.07 2.416 < DI15f < 12.08 D50f < 29.825
BH-3 D15f <18.21 2.252 < DI15f < 11.26 D50f < 36.725

2.416 < DI15f < 12.08
A 15f <9. < 29.
A D15f <9.07 (1.428 < DI5f < 7.14) D50f 29.825

Table 39. Grain range of filters to be applied to the coarse size sand layer with gravel

#ayr1E D15f < 5D85s 4D15s < D15f < 20D15s D50f < 25D50s
BH-1 D15f < 9.07 0.096 < D15f < 0.48 D50f < 10.825
BH-2 DI5f < 63.96 1.92 < DI5f < 9.6 D50f < 43.15
BH-3 DI5f < 90.29 2.612 < DI5f < 13.06 D50f < 46.925
A R D15f < 63.96 1.92 < D15f < 9.6 D50f < 43.15
- (D15f < 9.07) (0.096 < D15f < 0.48 (D50f < 10.825)




Table 40. Grain range by size

of filter material (jumunjin sand)

oA} / o FALE D15 D50 D60
o A} 0.8 ~ 2.0mm 0.975 1.280 1.387
2.0 ~ 5.0mm 2.219 3.027 3.273

A
A2 5.0 ~ 10.0mm 6.379 8.188 9.268

@ BEA AFE4] 2 - FAATRSE HAINE
« <=4 SD1200(A), SS8002) A3 HEJA)

— 9B2IEA]  qFA} 2.0~5.0mm

— WEZEA : 97 5.0~10.0mm

Table 41. Grain range of filter materials to be applied to the fine~medium size sand
e w | 9wEEA FEAF, Cu EESER FEAF, Cu
° = (Fout = D60x4) | [(Fout60+Fout10)=2] = (Fin = D60x4) | [(Fin60+Fin10)=2]
BH-1 6.912 3.456 27.648 13.824
BH-2 5.484 2.742 21.936 10.968
BH-3 6.916 3.458 27.664 13.832
A A 5.484 21.936

Table 42. Grain range of filters to be applied to the coarse size sand layer with gravel
| 9%EEA ZE5AF, Cu FEgEA | @SAF Cu
° = (Fout = D60%X4) @ [(Fout60+Foutl0)=2]  (Fin = D60%x4) | [(Fin60+Finl0)=2]
BH-1 2.816 1.408 11.264 -
BH-2 10.248 5.124 40.992 -
BH-3 12.4 6.2 49.6 -
A 3 10.248 40,992

(2.816) (11.264)
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Table 43. Device composition(SD1200(A))

T8 FA A Tt A
Hoang | HATE AT BoZ FHepe] U Fo HXsHH, F
} FHFE Q3 2EYaBo R 23US 3
=] 2~ 77 ' o
AFE | asnn gro) 83 STj D400mm
° E— N
AZE AR oe AEolds 2aY A% 217 P408mm, SlotZ : 2.0mm
NEE& 22.7%, AE : STS 316L
P AT E HE FHpgo] AAEH Ay
=(SPK)  tEZHEl BXE WBE Fi) APz {FF F 380V, 40HP
FS 24
o i U EA o] 4 0D:980mm,ID:940mm
Aol -BElF F4A ALE T A o
«2]EA 014 OD:1200mm,ID:1100mm
52 548 gotsty g AYe e FE
294 o AEAS A3 «of I} A} D2.0~5.0mm
TAHES d=eddRE Tl A 2% 2 W oAk ¢ D5.0~10.0mm
5 FEA 9] 4AS g
A559 | +Level SCOUTE H44 2 #3574 ulo] AX|ste] *D22mm x HI29mm
37 Fest 2 FASH (S ABE  +0.05%
qﬁﬁ; *Baro SSQHE A qu?if]ﬁ;fffﬁﬁj’ﬁ 7 eD22mm x H129mm
e S8 TYHS W 3 3
247 | 39 7924 ’ ST gae 20059
2839 AP FM 23S EF #lEHE 2o okg = Sensor range : 15~100mm
A gst7] A 7% 94 AT 419

@ 91388 A+F-2(SDL200(B) : ¥ BEIA—> 22 AL AW A 994X EAL 58)

colEUH A5 4A BYe Bt 2

— EANIAY R 2H(HFS A=)
- WAl A

Fed 44

— BEATA (AR 2, WA o] Abo])
= WAl (A1 -2l 9] o4 A
ol Hagksl] fsl WA ¢4 )

— SFAl AE(ZE A} AR

Haze s 4 A)

ClitAF B8

oiy_rﬂ.

M mx

. =

5.5m& GL—-8.57}A] Eel%,

]gg{lze:

BXEHG.L 0.0)
HRTSE

2E(1:3)
CETES DIBom/m

L= 0l Aol e
Dg80m/m

2% HOI& (i)
D1200m/m
#4®(8TS)

D=200m/m

#48(0200m/m, STS) 019 &

A3Y(STS)
(Slot Width : 2.0mm)

32 (0200m/m, S18)

O it At

A

GL(-)13.80

"2 N@{D200m/m, STS)

GL(-)15.50

GL—8.5~13.871A] Add=e, GL-13.85H
e TIHEVF A0E

=05

A S5+

Bol AR AR EAE AHEY

23d &£5FF 2mm,

=

o

Aws} 2m AR BR(13)E W] ARE
13.5melw, ¥ BEAE 47 2~5mme] AHAHE A, 9

Zo] 5m=E FHFo| X

e 2y



=g A

Fig 54. Photograph of installation process(SD1200(B))

Table 44. Device composition(SD1200(B))
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Table 45. Device composition(SS800)
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Table 46. Condition of field test in seawater filtration
Filter condition Test time(hr, day)
Ol}t Screen Inner Outer Long
INDEX Test No. o size Step PumpRecov term
(zﬁ) (mm) | Filter Thickness Filter Thickness drawdo —ing ery pumpi
material (mm) | material (mm) Wn test test test ng
test
SD712000 5 000 | 400 | Gravel 290 | Sand | 110 | ISt
Dul (A) 2hr X
f,ll:a bstep
ilter ..
D—1200 |
5 1200 300 | Samd = 50 Onemal o5 ~|16hr 4.3hr|77day
(B) soil 2nd :
lhr X
el 4~5
Single \oq 200 800 | 400 | Sand | 200 -
filter step
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Table 47. Test result of step drawdown test

Ave. Yield ‘ Drawdown water 1evel(cm).
No. Step (L/min) Pumping well Observation well
Total Ad OW-1(Total) OW—2(Total)
stepl 1513.4 99.80 99.80 41.23 14.51
step2 1971.9 153.20 53.40 68.18 28.37
SD1200(A) step3 2498.2 217.69 64.49 95.18 40.56
step4 2940.2 308.75 91.06 116.26 49.19
stepb 3248.0 468.00 159.25 125.57 53.65
stepl 523.7 44.95 44.95 16.75 5.58
step2 1031.3 93.77 48.82 38.81 16.09
SS800 step3 1495.5 147.49 53.72 62.79 27.89
step4 1978.4 208.92 61.43 87.34 39.15
stepb 2476.7 291.15 82.23 112.95 49.71
stepl 596.2 7.44 7.44 3.10 -
step2 898.9 33.16 25.72 9.43 -
SD1200(B) step3 1193.0 59.43 26.27 16.31 -
step4 1406.8 77.81 18.38 22.19 -
stepb 1684.3 101.71 23.90 27.27 -
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Fig 57. Variation of yield and water drawdown level in step drawdown test
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Table 48. Test result of pumping test in sand formation
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Test No. .
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SD1200(A) 2509.8 257.8 97.4 46.2
SS800 1595.7 175.7 76.7 33.6
SD1200(B) 1677.4 143.4 17.7
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Fig 58. Variation of yield and water drawdown level in pumping test
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Fig 59. Variation of water drawdown level and recovery ratio in recovery test
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Table 49. Test result of long term pumping test
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. Test time Ave. Yield Ave. Drawdown - water
Filter type | Test No. ) level(cm)
(day) (L/min) .
Pumping well

0~10 2157.13 306.50

11~20 1991.34 345.50

21~30 1966.91 326.70

31~40 1945.92 342.70

SD1200(A) 41~50 1903.57 398.22

51~60 1911.25 332.20

61~70 1695.06 370.00

. T1~77 1541.82 268.00

Dual filter 0~10 1638.38 120.90

11~20 1647.10 166.70

21~30 1648.68 186.10

31~40 1657.91 198.20

SD1200(B) 41~50 1658.72 210.33

51~60 1658.70 216.00

61~70 1630.32 239.40

T1~77 1634.33 217.86

0~10 1374.85 251.30

11~20 1250.61 254.30

21~30 1236.05 224.80

Single 31~40 1383.23 247.70

filter 55800 41~50 1351.46 280.22

51~60 1258.13 227.40

61~70 1263.99 263.40

T1~77 1289.42 221.43
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Table 50. Test result of step drawdown test after long term pumping test

Drawdown water level(cm)
No. Step Ave. Yield (L/min) Pumping well
Total Ad
stepl 1504.8 69.2 69.19
SD1200(A) step2 2028.5 150.5 81.33
step3 2499.8 261.5 110.94
step4 2691.7 404.8 143.29
stepl 533.8 12.8 12.77
step2 1052.8 77.9 65.08
SS800 step3 1521.0 118.6 40.73
step4 2007.6 218.6 99.97
stepb 2266.9 322.4 103.81
stepl 596.4 7.6 7.61
SD1200(B) step2 1004.4 44.3 36.72
step3 1402.3 80.0 35.65
step4 1596.4 117.6 37.65
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Fig 61. Variation of yield and water drawdown level in step drawdown test after long term pumping
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Table 51. Application factor for each test well

Distance from
Unconfined aquifer Well(cm) Groundwater | Influence radius Well radius
Test No. thickness (cm) level(GL—cm) (cm) (cm)
OW-1 OwW-2
SD1200 970 480 1500 395 5000 20
(A)
SS800 960 560 2130 406 5000 20
SD(%Z)OO 1380 5670 - 380 5000 10
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Table 52. Hydraulic Conductivity by step—drawdown test results
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P
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9 HYE 0.298~0.422cm/secE
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Drawdown water K(cm/sec)
level(cm)
rl;jt Step ?I‘/,Enn())) Use O\l})vsetﬁvatlon Use Pumping well
’ PW | OW-1 OW-2
Average Average
by step k K by step k K
stepl | 1513.4 | 99.80 | 41.23 | 14.51 0.313 0.422
SD1200 step2 | 1971.9 | 153.20 | 68.18 | 28.37 0.284 0.378
) step3 | 2498.2 | 217.69 | 95.18 | 40.56 0.272 0.274 0.360 0.342
stepd | 2940.2 | 308.75 | 116.26 | 49.19 0.269 0.331
stepb | 3248.0 | 468.00 | 125,57 | 53.65 0.281 0.298
stepl | 523.7 | 44.95 | 16.75 | 5.58 0.306 0.321
step2 | 1031.3 | 93.77 | 38.81 | 16.09 0.305 0.317
SS800 | step3 | 1495.5 | 147.49 | 62.79 | 27.89 0.298 0.296 0.309 0.310
stepd | 1978.4 | 208.92 | 87.34 | 39.15 0.296 0.308
stepb | 2476.7 | 291.15 | 112.95 | 49.71 0.293 0.305
stepl | 596.2 | 7.44 | 3.10 - - 1.238
step2 | 898.9 | 33.16 | 9.43 - - 0.424
SD1200 step3 | 1193.0 | 59.43 | 16.31 - — - 0.318 0.292
(B) step4 | 1406.8 | 77.81 | 22.19 - - 0.290
stepb | 1684.3 | 101.71 | 27.27 - — 0.269
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Fig 62. Comparison of Hydraulic Conductivity by step—drawdown test results
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Fig 63. Change of hydraulic conductivity according to yield of test hole
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Table 53. Application factor for each test well

Unconfined Distance from Influence
aquifer Well(cm) Groundwater . Well radius
Test No. thickness level(GL—cm) radius (cm)
ow-1 OW-2 (cm)
(cm)
SD1200(A) 970 480 1500 418 5000 20
S5S800 960 560 2130 435 5000 20
SD1200(B) 1380 5670 - 406 5000 10
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Table 54. Hydraulic Conductivity and Transmissivity by pumping test results

. Drawdown water level(cm) k(cm/sec)
Test No. AZE)HE:)M Use Observation | Use Pumping
A L well well
SD1200(A) | 2509.76 257.8 97.37 46.23 0.309 0.337
SS800 1595.72 175.7 76.7 33.61 0.279 0.304
SD1200(B) 1677.44 143.4 17.7 - - 0.200
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Fig 64. Comparison of Hydraulic Conductivity by pumping test results
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Table 55. Hydraulic Conductivity and Transmissivity by recovery test results

Test No. Ave Yield (L/min) k (cm/sec) T (cii/sec)

SD1200(A) 2509.76 0.286 157.2
SS800 1595.72 0.285 151.2

SD1200(B) 1677.44 0.330 320.1

Use Pumping well
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Ave. k(cm/sec)

(557

0.0
SDI200(A) SS800 SDI1200(B)
Test No.

Fig 66. Comparison of Hydraulic Conductivity by recovery test results
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Table 56. optimum yield for yield regression equation in sand formation(drawdown level = 200cm)

Test No. Regression equation Coeffic1ient- of .optimurr.l
determination | yield(L/min)
SD1200(A) Q = —0.0133 X s,° + 12.31 X s, + 420.21 0.9916 2350.2
SS800 Q = —0.0112 X s, + 11.672 X s, + 26.757 0.9971 1913.2
SD1200(B) Q = 11.505 X s, + 512.51 0.9993 2813.5
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Fig 68. Optimum yield in each test well(drawdown level = 200cm)
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Fig 69. Relationship of drawdown water level and yield in each test well
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Fig 69—1. Components of drawdown in well (Atkinson at. al. 2010)

S :total drawdown in the well,

S, . the drawdown at relatively low velocity in the laminar (Darcian) flow, S, : the drawdown

at relatively, high velocity in the turbulent flow (non—Darcian), S, : entrance losses due to

screen effect and turbulent flow through the screen or filter pack, R : radius of influence, r, :

the radius of the borehole, @ : pumping rate, 5 : laminar flow coefficient, C : non—laminar flow coefficient
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Table 57. Specific drawdown for each test in sand formation

Q SW sw/Q
Test No. | Step ™ iy | (w/day) (cm) (m) (day/m')
stepl 1513.39 2179.28 99.8 0.998 0.00046
step2 1971.88 2839.51 153.2 1.532 0.00054
SD1200(A) step3 2498.17 3597.36 217.69 2.1769 0.00061
step4 2940.21 4233.90 308.75 3.0875 0.00073
stepb 3247.96 4677.06 468 4.68 0.00100
stepl 523.68 754.10 44,95 0.4495 0.00060
step2 1031.27 1485.03 93.77 0.9377 0.00063
SS800 step3 1495.54 2153.58 147.49 1.4749 0.00068
step4 1978.36 2848.84 208.92 2.0892 0.00073
stepb 2476.7 3566.45 291.15 2.9115 0.00082
stepl 596.21 858.54 7.44 0.0744 0.00009
step2 R98.86 1294.36 33.16 0.3316 0.00026
SD1200(B) step3 1193.03 1717.96 59.43 0.5943 0.00035
step4 1406.82 2025.82 77.81 0.7781 0.00038
stepd 1684.27 2425.35 101.71 1.0171 0.00042
120
1.00
'En.sn fi
3. w
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Fig 70. Relationship of Specific drawdown and yield in each well



Bl FS ol &7 FHA3 2.0m AW S] AALTF HIL
« HIFAAEIES o] 8ate] AEEAHA 2.0m A ARG TFS MRS A o5
E]Q1 SD1200(A)] 7%, 2552.4L/min& #A= ¢ om, BAFE <] SS8002] 79, 1875.3L/minZE %
7+
« AAAE BEAFS BEAE AHE-SF SD1200(B) 9] 4% 7P =2 <l 2827.6L/min®] 274 -2
HAou ad Aldfgo] Zot AAAY FFR Aol7t 2 F s
« o]FHE|Q] SD1200(A) 9} FYHEIQ] SS800°] A Y-S wlarshd, A3k917} 2.0m 3p3A] ©]
ZHE7 G FH va] 136.0% ¥ AFYFTFS Hols Ao EAE

Table 58. Optimum yield estimation used specific drawdown equation(drawdown level = 2.0m)

. . Optimum
T No. R xX10-3 ' B . .
est No egression equation( d/m’) C Yield(T/min)
SD1200(A) 5, = 0.0001Q* + 0.1766Q 0.1766E—03 | 0.0001E—03 2552.4
SS800 s, = 0.00008Q* + 0.5246@Q | 0.5246E—03 | 0.00008E—03 1875.3
SD1200(B) | s, = 0.0001Q” + 0.08400 | 0.0840E—03 | 0.0001E—03  2827.6
SD1200(A) SS800 SD1200(B)
L0 1.0 1.0
0.8 v=0.0001% +0.1766 08 L] 08
: N = g
=06 ° = 06 . b 206 v =0.0001% +0.084
%EH ’ ém v = BE-03x +0.5246 @4 g

=
3

0.0 0.0 0.0
0 1000 2000 3000 4000 5000 4] 1000 2000 3000 4000 0 1000 2000 3000

Q(m'/d) Q(m'/d) Q(m'/d)

Fig 71. Relational expression of Specific drawdown and yield in each well
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Fig 72. Comparison of optimum yield estimation used specific drawdown equation
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Table 59. optimum yield estimation used point of inflection in sand formation

. . i Yiel
Test No. Regression equation W Optlmum‘ ield
(cm) (L/min)
Eq 1 Q = 8.3468 X s, + 684.9
SD1200(A) Eq 2 Q = 1.9325 % s, + 23436 258.6 2843.3
Eq 1 Q = 9.4639 X s, + 113.94
$S800 Bq 2 = 6.0603 < 5. % 71224 175.8 17775
= 11.509 X + 512,
sp1200(B) |0l 8 T 0120 - -
Eq 2 -
SDI1200(A) SS800 SDI20I(B)
mmuu :/’f/’/;/_,,o B }/// ﬁlilm
g g_wm E 2000 P
gznuu .’// ;: / ;:'Hlm '/"/'
= ./\ §3468x + 6849 = ’// 5 //
1000 r 1000 -)7‘/'
1000 S g
» sy =11.509x + 512.33
! i 100 200 300 400 00 600 ! 0 100 200 300 40 ! 0 20 40 ol 80 100 120

Fig 73. Graph of inflection point estimation used linear equation
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Fig 74. Comparison of optical yield for dual and single filter well
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Fig 75. Comparison of hydraulic conductivity by time over in each well
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Fig 76. Mean yield per unit time in each test
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Table 60. Application factor for each test well

Test No Unconfined aquifer Groundwater Influence radius Well radius
' thickness (cm) level(GL—cm) (cm) (cm)
SD1200(A) 970 395 5000 20
SS800 960 406 5000 20
SD1200(B) 1380 380 5000 110

@ 447

SD1200(A)

© TS o83l 7t A FFASE S A FATY] M 0.261~0.589cm/secE
Hrtelom, 2~4eA o Fo FFATE 0.323cny/secE A4 H

o A71GFAE olde] Hit FFAFE 0.342cm/secst HIw g wf F4AS2] WS vv]dk A
o2 yjotg

B SS800

« 2 DA BEAFE AT A BEAF W9IE 0.262~1.117cm/sec® B7FE YoM, 2~58
Ao B FFATE 0.332cm/secE £ H

o A7FFAE oW Hi E5AGE 0.310cm/secst Bl wf okt B5ASTE 2ok Ao=
Ueht o Wl njujet Aoz oty

SD1200(B)

- 2 A BLASE A AT B4A5] MYE 0.222~1.21 Lem/secE B7FE 0, B4
T7F At E 2~4dA| 9o BE FATE 0.287cm/secE 41

« ANFFAY o)A Bt FFASFE 0.292cm/sece}t WInE W) F5AGe) WskEe vlu|g A
oz vioty



Table 61. Hydraulic Conductivity by step—drawdown test results after long term pumping test

Drawdown
water k(cm/sec)
level(cm
Test No Step Ave. Q e
' (L/min) After long term test | Before long term test
PW
by step k | Average k | by step k | Average k

stepl 1504.8 69.2 0.589 0.422

SD1200 step2 2028.5 150.5 0.395 0.378
step3 2499.8 261.5 0.315 0.323 0.360 0.342

(A) step4 2691.7 404.8 0.261 0.331

stepd - - - 0.298

stepl 533.8 12.8 1.117 0.321

step2 1052.8 77.9 0.384 0.317
SS800 step3 1521.0 118.6 0.379 0.332 0.309 0.310

step4 2007.6 218.6 0.302 0.308

stepd 2266.9 322.4 0.262 0.305

stepl 596.4 7.6 1.211 1.238

SD1200 step2 1004.4 44.3 0.357 0.424
(B) step3 1402.3 80.0 0.281 0.287 0.318 0.292

step4 1596.4 117.6 0.222 0.290

stepd — 0.269

EFAFY vl
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A

F4A5E BQAH $S8009] 1 BE Ao BAEK
C AANFFAR A FRASE 3

Alushd, R7lEs Hue oledy A
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0.4
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0.3 0292  0.287
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Ave. k(cm/sec)
o

(=]
i

SDI1200(A) SS800 SD1200(B)
Test No.

Fig 77. Comparison of Hydraulic Conductivity by step—drawdown test results before and after long
term pumping test
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Fig 77—1. Change of hydraulic conductivity according to yield of test hole before and after long
term pumping test
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Table 62. optimum yield for yield regression equation in sand formation(drawdown level = 200cm)

Test No. Regression equation Coeffic%ent' of 'optimun'l
determination | yield(L/min)

SD1200(A) | Q = —0.0111 X s,” + 8.7207 X s, + 969.78 0.9517 2269.9

SS800 Q = —0.0158 X s,” + 10.948 X s, + 377.89 0.9875 1935.5

SD1200(B) | Q = —0.0213 X s,” + 11.476 X s, + 553.05 0.9446 1996.3
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Fig 78. Optimum yield in each test well(drawdown level = 200cm) after long term pumping test
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Fig 79. Relationship of drawdown water level and yield in each test well after long term pumping test
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Table 63. Specific drawdown for each test in sand formation

[ EeR
=

Q SW sw/Q
Test No. | Step (7 oy | (w/day) | (cm) (m) (day/mr)
stepl 1504.83 2166.96 69.19 0.6919 0.00032
step2 2028.49 2921.03 150.52 1.5052 0.00052
SD1200(A) step3 2499.82 3599.74 261.46 2.6146 0.00073
step4 2691.74 3876.11 404.75 4.0475 0.00104
stepl 533.8 768.67 12.77 0.1277 0.00017
step2 1052.78 1516.00 77.85 0.7785 0.00051
SS800 step3 1521.02 2190.27 118.58 1.1858 0.00054
step4 2007.55 2890.87 218.55 2.1855 0.00076
stepb 2266.91 3264.35 322.36 3.2236 0.00099
stepl 596.37 858.77 7.61 0.0761 0.00009
step2 1004.42 1446.36 44.33 0.4433 0.00031
SD1200(B) step3 1402.26 2019.25 79.98 0.7998 0.00040
step4 1596.41 2298.83 117.63 1.1763 0.00051
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Table 64. Optimum yield estimation used specific drawdown equation(drawdown level = 2.0m)

. . Optimum
Test No. R X10-3 d/m B . .
est No egression equation( d/mr) C Yield(L/min)
SD1200(A) s, = 0.0004Q% — 0.5644Q —0.5644E-03 | 0.0004E—-03 2118.2
SS800 s, = 0.0003Q* — 0.0286Q —0.0286E—-03 | 0.0003E—03 1826.5
SD1200(B) s, = 0.0003Q> — 0.1315¢Q | —0.1315E—03 | 0.0003E—03 = 1951.7
SD1200(A) SS800 SD1200(B)
1.5 1.5 1.0
1.3 1.3
~ I ¥ =0.0004x - 0.5644 ° ~ 1 = 0.0003x - 0.028¢ s o
E 0y . E; 09 ' R E—'-ru. y =0.0003x - 0.1315
;:v i £ ;? 05 . ° é”" .
0.1 0.1 . ’
(0.1) (0.1) 00
0 1000 2000 3000 4000 3000 0 1000 2000 3000 40000 0 300 1000 1300 2000 2500
Q(m'/d) Q(m'/d) Q(m/d)

Fig 81. Relational expression

of Specific drawdown and yield in each well
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Fig 81—1. Comparison of optimum yield estimation used specific drawdown equation
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Table 65. optimum yield estimation used point of inflection in sand formation

Test No. Regression equation (:x) Opti(rifrrllin‘;—ield
SD1200(A) gg ; %z 15 '31325 45 = S :2111599_68 253.8 2489.6
= X s+
55800 EE ; 5 = 2942908444>< s 134964i.()5 159.2 18592
X +
SD1200(B) Ez ; 8 - éllégg S gééz 80.0 1402.5
SD120A) SS800 SDI1200(B)

4000 3000 2000
v =3.1567x + 989.83
v =24984x+ 14615
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Fig 82. Graph of inflection point estimation used linear equation
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Fig 83. Comparison of optical yield for dual and single filter well
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Table 66. Comparison of optimum yield before vs after long term pumping test

A S5 (L/min)

BAnpy A7 A A A7 FFAE F
SD1200 SD1200 = SD1200 SD1200
SS800 SS800
(A) (B) (A) (B)
1. 973} (drawdown level
2.350.2 | 1,913.2 | 28135 @ 2.269.9 19355 1,996.3
= 200cm)#A 425 ’
2. ¥9 73 F(drawdown
2.552.4 | 18753  2.827.6 @ 2118.2  1,826.5  1,951.7
level = 200cm) ZA A
3. HZHL o) &3 Ay | 2843.3 | 1,777.5 - 2,489.6 | 1,859.2 | 1,402.5
g3 T I 2,034.20 | 1,529.50 | 2,820.5 | 2,292.6 | 1,873.7 | 1,783.5
139.2% 1 122.3% 1
gdd gy diH o]FHEH Y A7) FFAE F ) A7) FEAE A
AR opag Z71g SD1200 (A) SS800 SD1200 (B)
112.7% 1 122.5% 1 -
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Table 67. Results of initial water quality analysis in step drawdown test and pumping test

BOD COD SS Fe Mn | NO3-N | C(Cl-
INDEX 10 40 10 10 10 0.1 250
Istep = 4.3 6.5 5.2 | EHE | EBEHE 2.8 14,073.7
2step 1.4 2.3 46 | BRAE | ERE 3.8 13,541.9

SD1200 N
(A) 3step 1.0 1.9 92 | A= | Ex= 3.7 13,719.2
4step 1.9 3.1 44 | BRE | BERE 4.7 13,435.6
5step 1.4 3.1 4.8 24 | EAE 3.7 13,648.3
Istep 1.4 2.3 24 | BEAZ B4z 3.5 7.692.7

Step = s
draw 2step 2.4 3.1 1.6 245 | EAE 4.3 7,692.7
d SS800 | 3step | 1.9 3.1 24 | BAZ | 2= 3.8 7.444.5
own Astep | 2.4 3.8 18 | 2A2 | 242 | 47 7.931.8
test bstep | 1.4 46 0.4 | BAZ | A% | 38 | 80117
1step 0.5 1.7 4.0 2% | ERE 0.3 17,264.2
2step 1.0 1.3 62 | EAE  EHE 0.2 16,980.6

SD1200 =re =
B) 3step 0.5 1.7 24 | BEAE | EAE 0.3 16,307.0
4step 1.0 1.7 44 | BHE  ERAE 0.2 17,299.6
5step | 1.0 1.7 62 | A& | EHE 0.3 17,228.7
Pump = SD1200(A) 1.4 1.9 48 | BHE  EAE 1.8 15,456.2
ing SS800 1.0 2.9 26 | EAE | ERE 2.6 11,131.3
test SD1200(B) 1.4 2.1 4.8 4% | EAE 1.6 14,818.1
Original seawater - 1.9 1.8 2715 BE7A=E 0.2 25,098.6
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Fig 84. Concentration change by analysis item over time in step drawdown test and pumping test
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Table 68. BOD value by date in long term pumping test
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Table 68. Continued

Concentration(mg/L.)
X 5

Date BOD(mg/L) -
SD1200(A) SS800 SD1200(B) Original water

2018—-12-03 1.2 0.7 0.5 0.4
2018—-12-05 1.3 1.9 1.6 1.1
2018—-12-07 1.2 1.0 1.7 1.7
2018—-12-10 1.4 1.3 1.4 1.3
2018—12-12 0.6 0.7 0.3 1.2
2018-12-14 0.1 0.0 0.1 0.3
2018—12-17 0.0 0.2 0.0 0.1
2018-12-19 0.4 0.7 0.5 0.9
2018-12-21 1.7 2.1 1.5 1.9
2018-12-24 0.6 1.9 0.9 0.9
2018—12-26 1.8 1.9 1.0 0.8
2018—12—-28 2.4 2.0 1.9 3.1
2018-12-31 1.6 0.7 0.9 1.1
2019-01-02 1.5 2.0 0.4 1.2

Average 1.1 1.2 0.9 0.9

BOD

4.0

A8
Ltk

[ B o I = Y o R o ST o B o T o B BT o A o B S A o IS O o B o B |

Date

Fig 85. Variation of BOD over time in long term pumping test
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Table 69. COD value by date in long term pumping test

Date COD(mg/L) : Water quality standard 40mg/L
SD1200(A) SS800 SD1200(B) Original water

2018—10—-23 2.7 3.1 2.3 1.2
2018—10—-26 2.7 2.7 1.9 2.3
2018—10-31 2.7 4.2 1.9 1.5
2018-11-02 2.3 1.9 3.8 2.7
2018—11-05 2.7 2.7 3.1 2.7
2018-11-07 3.1 1.9 3.1 3.5
2018—11-09 3.1 2.3 1.9 1.9
2018—11-12 3.5 4.6 3.7 1.3
2018—11-14 4.6 4.2 3.8 4.0
2018—11-16 4.6 5.2 3.8 4.6
2018—11-18 2.3 2.7 1.9 1.5
2018-11-20 1.9 2.5 2.3 2.7
2018—11-23 1.9 1.9 1.2 1.2
2018—-11-26 1.9 1.2 2.3 2.7
2018-11-28 2.7 3.8 3.5 1.5
2018—11-30 1.9 3.1 1.5 1.9
2018—12-03 2.3 2.7 1.2 0.8
2018—12-05 3.1 4.6 3.5 2.7
2018—-12-07 3.1 3.7 3.5 3.3
2018-12-10 3.8 3.5 2.5 2.1
2018—12-12 4.0 3.3 2.9 2.9
2018-12-14 1.9 2.7 3.1 1.9
2018-12-17 2.7 3.1 2.3 3.5
2018-12-19 1.9 2.3 1.9 2.3
2018—12-21 2.7 3.1 2.7 2.7
2018—12—-24 2.3 2.3 2.7 1.9
2018—12-26 3.5 3.5 3.5 1.9
2018-12-28 4.6 3.1 3.5 5.4
2018-12-31 2.9 1.0 1.7 1.7
2019-01-02 2.1 4.8 1.0 2.9

Average 2.9 3.1 2.6 2.4

cop
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®SDI1200(A)
W|SSR00

. +SD1200(B)
AOriginal water
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Lol T

2018-10-23
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Fig 86. Variation of COD over time in long term pumping test



Do
e g

=

of rlo [E ylyl

J {
o

Table 70. SS value by date in long term pumping test

Date

SS(mg/L) : Water quality standard 10mg/L

SD1200(A) SS800 SD1200(B) Original water

2018—-10-23 3.4 1.8 3.8 4.0
2018-10-26 4.7 7.0 3.3 3.2
2018-10-31 3.0 4.3 5.7 4.8
2018—-11-02 4.3 5.7 1.0 4.7
2018—11-05 4.0 4.6 6.2 7.0
2018—-11-07 4.4 5.2 4.4 6.6
2018—11-09 3.6 3.6 5.4 3.4
2018—-11-12 3.4 3.2 3.0 5.2
2018—-11-14 2.2 3.6 3.4 4.2
2018—-11-16 3.4 3.2 3.0 5.2
2018—-11-18 2.3 2.8 5.6 5.8
2018—11-20 2.0 7.5 4.5 2.0
2018—-11-23 3.7 6.0 5.3 3.3
2018—-11-26 3.7 6.5 2.0 4.7
2018-11-28 5.7 6.5 6.3 1.7
2018-11-30 7.7 5.3 3.5 4.0
2018-12-03 6.5 5.0 16.5 2.3
2018—-12-05 5.7 2.0 6.0 1.7
2018—-12-07 10.3 2.0 6.5 2.7
2018-12-10 28.0 5.0 14.5 1.7
2018-12-12 12.3 53.5 36.7 24.0
2018-12-14 8.8 76.5 54.3 68.5
2018-12-17 37.7 28.5 16.0 36.7
2018-12-19 33.3 35.0 25.3 34.0
2018—-12-21 27.3 31.5 22.7 34.0
2018—-12—-24 29.7 32.0 25.3 44.0
2018—-12-26 30.3 33.5 23.0 24.7
2018-12-28 29.5 59.5 26.0 39.3
2018—-12-31 30.7 48.5 45.7 21.3
2019-01-02 49.0 47.5 35.7 32.0

Average 13.4 17.9 14.0 14.6
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Table 71. NOs—N value by date in long term pumping test

NO3—-N(mg/L) : Water quality standard 20mg/L

Date SD1200(A) SS800 SD1200(B) | Original water
2018-10-23 0.43 0.46 0.32 0.5
20181026 0.31 0.27 0.30 0.03
2018-10-31 0.24 0.30 0.28 0.08
2018—11-02 0.21 0.16 0.21 0.00
2018-11-05 0.40 0.30 0.41 0.26
2018-11-07 0.54 0.33 0.48 0.67
2018—11-09 0.40 0.48 0.53 0.70
2018—11-12 0.32 0.45 0.40 0.22
2018-11-14 051 0.85 0.57 0.68
2018-11-16 0.48 0.57 0.45 0.38
2018-11-18 0.71 0.50 0.48 0.40
2018—11-20 0.54 0.78 0.56 0.65
2018-11-23 0.73 0.66 0.63 0.71
2018—11-26 051 0.72 0.69 0.50
2018-11-28 0.47 0.00 0.32 0.85
2018-11-30 0.21 0.12 0.46 0.47
2018-12-03 0.41 0.11 0.67 0.85
2018-12-05 0.48 0.36 0.19 0.47




Table 71. Continued

NO3—N(mg/L) : Water quality standard 20mg/L

Date SD1200(A) $S800 SD1200(B) Original water
2018—12-07 0.34 0.14 0.44 0.72
2018—12-10 0.96 0.47 0.64 0.63
2018—12-12 0.21 0.37 0.21 0.00
2018—12—14 0.29 1.02 0.16 0.58
2018—12—17 1.66 0.64 0.27 0.00
2018—12-19 0.29 0.38 0.29 0.17
2018—12-21 0.33 0.31 0.45 0.00
2018—12—24 0.21 0.40 0.44 0.15
2018—12-26 0.21 0.40 0.44 0.15
2018—12—28 0.32 0.36 0.38 0.30
2018—12-31 0.27 0.36 0.29 0.14
2019-01-02 0.41 0.51 0.40 0.29

Average 0.45 0.43 0.41 0.38
NO,-N

2.00
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1.20

0.80
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. 129 79 ©]%F9] Fe F7h= SST7FeF YAHI Ao

o 7|03 Aoz dSEE

* Fe 7]E°] 10mg/LYs 7t o, s ks A 9] Fe i tol 0.0~0.02mg/L= w5

FAYHE Y

4 WZ5-87ES 275
Eoto] Z

Table 72. Fe value by date in long term pumping test

S5SDI1200(A)
WSS800
® +S5SDI1200(B)
A Original water
H7Hd
= [e) o)
Zrlae vin|g

P53

Fe(mg/L) : Water quality standard 10mg/L

Date SD1200(A) $5800 SD1200(B) | Original water
2018—10—23 0.00 0.00 0.00 0.00
2018—10—26 0.00 0.00 0.00 0.00




Table 72. Continued

Date Fe(mg/L) : Water quality standard 10mg/L
SD1200(A) SS800 SD1200(B) Original water
2018—10-31 0.00 0.00 0.00 0.00
2018—11-02 0.00 0.00 0.00 0.00
2018—11-05 0.00 0.00 0.00 0.00
2018-11-07 0.00 0.00 0.00 0.00
2018-11-09 0.00 0.00 0.00 0.00
2018-11-12 0.01 0.00 0.00 0.00
2018-11-14 0.00 0.00 0.00 0.00
2018—11-16 0.00 0.00 0.00 0.00
2018—11-18 0.00 0.00 0.00 0.00
2018—11-20 0.00 0.00 0.00 0.00
2018-11-23 0.00 0.00 0.00 0.00
2018-11-26 0.00 0.00 0.00 0.00
2018-11-28 0.00 0.00 0.00 0.00
2018—-11-30 0.01 0.00 0.00 0.00
2018-12-03 0.00 0.00 0.00 0.00
2018—12-05 0.00 0.00 0.00 0.00
2018—-12-07 0.01 0.04 0.02 0.00
2018—-12-10 0.04 0.07 0.00 0.00
2018—-12-12 0.01 0.08 0.00 0.00
2018—12-14 0.02 0.08 0.00 0.00
2018—-12-17 0.02 0.14 0.00 0.00
2018—-12-19 0.03 0.02 0.01 0.01
2018—12-21 0.02 0.03 0.01 0.01
2018—12—-24 0.02 0.02 0.03 0.03
2018—12-26 0.01 0.01 0.01 0.02
2018—12-28 0.01 0.01 0.00 0.00
2018—12-31 0.00 0.02 0.02 0.00
2019-01-02 0.00 0.11 0.01 0.01
Average 0.01 0.02 0.00 0.00
Fe
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Fig 89. Variation of Fe over time in long term pumping test
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Table 73. Mn value by date in long term pumping test

Date SS(mg/L) : Water quality standard 10mg/L
SD1200(A) SS800 SD1200(B) Original water

2018—10—-23 0.00 0.06 0.00 0.00
2018—10—-26 0.00 0.08 0.00 0.00
2018-10-31 0.01 0.08 0.00 0.00
2018-11-02 0.01 0.00 0.11 0.00
2018—11-05 0.01 0.00 0.11 0.00
2018—11-07 0.01 0.08 0.00 0.00
2018—11-09 0.00 0.07 0.00 0.00
2018—11-12 0.00 0.00 0.01 0.10
2018-11-14 0.01 0.12 0.00 0.00
2018-11-16 0.01 0.13 0.00 0.00
2018-11-18 0.02 0.08 0.00 0.00
2018—11-20 0.00 0.12 0.00 0.00
2018—11-23 0.00 0.09 0.00 0.00
2018—11-26 0.00 0.09 0.00 0.00
2018—11-28 0.00 0.11 0.00 0.00
2018—11-30 0.00 0.12 0.00 0.00
2018-12-03 0.00 0.12 0.00 0.00
2018—12-05 0.00 0.07 0.00 0.00
2018—-12-07 0.00 0.06 0.00 0.00
2018—-12-10 0.02 0.05 0.00 0.00
2018—12-12 0.02 0.06 0.00 0.00
2018—12-14 0.02 0.04 0.00 0.00
2018—12-17 0.02 0.08 0.00 0.00
2018—-12-19 0.04 0.08 0.00 0.00
2018—12-21 0.02 0.10 0.00 0.00
2018—12—-24 0.02 0.08 0.00 0.00
2018—12-26 0.02 0.12 0.00 0.00
2018—12-28 0.01 0.07 0.00 0.00
2018—12-31 0.02 0.07 0.00 0.00
2019-01-02 0.02 0.08 0.00 0.00

Average 0.01 0.08 0.01 0.00
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Fig 90. Variation of Mn over time in long term pumping test
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Table 74. Cl value by date in long term pumping test

Date SS(mg/L) : Water quality standard 10mg/L
SD1200(A) SS800 SD1200(B) Original water
2018—10—-23 14392.7 12549.3 15456.2 19001.2
2018—10—-26 15810.7 14818.1 16307.0 19001.2
2018—-10-31 15668.9 14392.7 16448.8 18717.6
2018—-11-02 15314.4 16448.8 13612.8 19001.2
2018—-11-05 15527.1 16519.7 13612.8 19001.2
2018—-11-07 16094.3 15668.9 16590.6 19001.2
2018—-11-09 16590.6 16945.1 16945.1 18575.8
2018—11-12 16440.6 15617.7 17221.7 20487.8
2018—11—-14 16906.8 17915.0 16969.2 18937.2
2018—11-16 16654.9 14657.7 17824.1 22252.8
2018—-11-18 16054.7 16184.4 16094.3 19284.7
2018-11-20 16103.7 14498.0 17271.2 19170.0
2018—-11-23 16829.6 15981.4 17250.3 19290.4
2018—-11-26 16719.0 15361.8 13906.4 19234.8
2018—-11-28 16450.4 16045.5 17300.0 19927.4




Table 74. Continued

Date SS(mg/L) : Water quality standard 10mg/L
SD1200(A) SS800 SD1200(B) Original water

2018—11-30 16211.5 16105.2 17697.7 19903.9
2018—12-03 17432.9 15644.1 17393.9 18035.7
2018—12-05 17858.5 19298.2 18048.7 19882.5
2018—-12-07 19925.5 19313.9 20227.3 21005.6
2018—-12-10 12434.1 19710.2 19107.0 21435.5
2018—-12-12 19569.0 20277.9 20766.3 23163.3
2018-12-14 20444.1 21049.3 21597.5 23399.6
2018—-12-17 19112.6 19434.4 20618.4 23352.3
2018—-12-19 18557.2 19249.6 20643.2 23688.5
2018—12-21 20040.4 18694.9 20667.9 22275.8
2018—-12—-24 21112.1 21193.8 20481.9 21756.8
2018—12-26 21112.1 21193.8 20481.9 21756.8
2018—-12-28 20575.9 21276.9 20886.8 23044.0
2018-12-31 20146.5 25113.2 19210.8 26261.3
2019-01-02 24112.4 23434.0 23650.2 25730.3

Average 17673.4 17819.8 18143.0 20852.5
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Fig 91. Variation of Cl over time in long term pumping test
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Fig 92. Basic direction of model test
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Table 75. Device composition and standard of laboratory model test

Index Device composition Standard
] ©lFRHAFY FHel A4HE LEHF e A5
AP~ ) .
ATER des 99 A4w 3 Areas 928 2ad P400mm
23 FHFE ST ZEQEE 239 AX *@400mm, Slot size 2.0mm
25 = FHFEH B AaY 9Nl oAl B AR A ) RDEA] ¢ o BAL 2~5mm
| E YR g ndeAE 338 FEE YA : 017, 5~10mm
olo] Hz Mot AAHY, BT AN oS &
A 5 gdws AL
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Fig 95. Variation of yield and water drawdown level in SD1200(A) : Before air surging
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Table 76. Test result of step drawdown test in sand formation

Test No. Step Ave. Yield (L/min) Drawdown water level(cm)
stepl 1513.4 99.80
step2 1971.9 153.20
SD1200(A) step3 2498.2 217.69
step4 2940.2 308.75
stepd 3248.0 468.00
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Fig 96. Variation of yield and water drawdown level in SD1200(A) : After air surging
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Fig 97. Relationship of drawdown water level and yield in SD1200(A)

Table 77. Improvement rate based on air surging test

Index Before Surging After Surging Improvement rate
Drawdown water 152.1 159.1 B
level(cm)
Yield(L/min) 1535.1 1984.9 129.3%
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C SARSYAE BN, BRASE oFBE AFRNN SE A Jt FEste] oY
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+ AEthrAA E5AFE o|FUHY} GABE ol B 110.7%¢) Edo] WS
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e
1%
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i)

Q I EAE &

« o]ZZH FHAH(SD1200(A))o] GUBH FHFA(SS800)0] L3 FFEA4S Yehl= Aoz 3
7hERon, A EAFS HEAE AFES SD1200(B)ollA H& EFAFE Yl
o JEAIY BNA3 ELAGTE BEAY I8 HUE YA T4 o] wE gkl A|ujE vk

L Aow wuy

Ao] A5l= o]FTE FHA < SD1200(A) I HU e 44 SS800S Hlw s, o]=Z
B H5Aol GdIE H4 iyl oF 437.1L/min & AR STFS Hole 2oE HUiY
B 44 U o|2"H H4Ao] 122.8%2 8L Hol: Aoz Hrlg
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e
)

@ v AEFS o] &3 Hr)

C AL 018 NSRRI 2.0m $ol A ] AU 4P A o)FY
E12] SD1200(A) 8] A% 2552.4L/min® E-A=m] S PEIQ) S$8009] 45, 1875.3L/min% %7}

c olFWEY} BABES vlwa, ARYPFLL o) FBE} HAVE thu] 136.0%¢] FEL Kol
T Aoz By

® WYL 043 B}

+ 0|5 e 9] SD1200(A)¢] HAPFHE 2848.3L/min2 H7H=| Lo, BABE] $S8009] # A%
FE 1777.5L/min2 B7HE A%

+ olFBESh BB} HYYFFE vlasi, ol F eV GYLE oul 160.0%] HEE ol
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P WAFFAY B2 5o £35S

- AR % ct =3 1 152, 1em(RA R 231229 7Aslek) Auj ol
e BheE

- wAA A 7k 152.1em Ao} FrE 1535.11/min QE vkl M - T 4]
o] of4Eke 1984.9L/min= WA A s 129.3%9] F8S Hole A

(4) A3oiu &

- 9y HeA tiHl o]F Y AeA F5A 3 ARG E NAES vlast gde 2
« AAFrFe] B A weh dd gy o] 122.8~160.0%9 7H**Eﬂr7} A= Aoz Hrt
Hlew, o] Bad GdIE vl o|FIE e YT HAIEL 139.6%%

Table 78. Improvement of Dual Filter over Single Filter

Improvement of Dual Filter

hydraulic conductivity Optimum Yield

) Drawd Specifi Point of

Step—drawd =~ Pumping Recovery rawdown pecttic ) ot .O
water level drawdown inflection

own test test test ] . .

Analysis Analysis Analysis

Contrast ) ag, 110.7% 100.4% 122.8% 136.0% 160.0%

Single filter

« oA A ] WA Fo HeF NdES de e

Table 79. Improvement rate based on air surging test

Before Surging After Surging Improvement rate

Yield(L/min) 1535.1

1984.9 129.3%
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Fig 99. Site foreground photograph
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() AFEA D @

« BH-01 #=3F9 &2

ge, 71 ojate] A=
« BH-02 #=39 E4

N

rr

flo
O
£
L

of

rr
>

.0 A= 71X

GL=5.0 A== Alsde] A9 gli f=war) dosh
= &% Fshe ZU alg
0

o] A9 glal A=REL7t B3

HH, 1 olste] Are HEAS 2% Fohe R gld
* BH-03 #3539 EZ& GL-12.0 A=7HA = Ald o] A9 la Y27t B3 ez 2l
H, 1 olste] Axe HEAS 4% Fete R Rld
Table 80. AlFZAF A3}
. 7§ 3-(m) 53 (m) = 3} Aot 2| 3}2=9)
NEA w7 AEA ny =2 2 (m) (m) (GL.—m)
BH-1 2.5(2.5) 6.0(3.5) | 17.5(11.5) - 19.5(2.0) 8.6
BH-2 2.5(2.5) 5.8(3.3) | 14.5(8.7) | 17.0(25) | 17.5(0.5) 8.3
BH-3 2.4(2.4) 7.0(4.6) | 14.0(7.0) - 14.5(0.5) 7.9
(h) s d=84
Table 81. STPAIE®] J=iA] Az
A%/ 39 /A= D10 | D15 D30 D50 D60 D85
BH-1| GL.=5.0m | 0.03 | 0.081 | 0.153 | 0.229 | 0.271 | 0.387
AEA
mggs | BH-2| GL—50m [0011 002 | 0102 | 0156 = 0182 = 0.246
U 5
BH-3 | GL.—5.0m | 0.01 | 0.018 | 0.111 | 0.161 | 0.186 | 0.248
GL.—8.0m |2.137 | 7.319 | 10.980 | 13.957 | 15.446 | 19.167
BH-1 | GL.—12.0m | 0.373| 0.589 | 8287 | 14.844 | 17.671 | 23.313
GL.—15.0m |0.213| 0.326 | 1267 | 5280 | 7.807 | 14.721
=234
: GL.—8.0m |0.175| 0.249 | 0.325 | 0426 | 0.686 | 14.666
GL.—12.0m | 0.353 | 0.436 | 10.581 | 12.987 | 14.189 | 17.196
GL.—8.0m |0.371 0480 | 1.501 | 19.811 | 21.149 | 24.493
BH-3
GL.—10.0m |0.593| 0.871 | 10.898 | 13.510 | 14.816 | 18.081
%3&E | BH-2 | GL.-150m | - 0.047 | 0184 | 0358 | 0461 | 0.871
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() BHA9 AA
c AL NF B A=EA AT DAt AR BEAS A7
L AERNIAE o §3e] ohelel 27b PHOE LEAE M

O A 2344 1 - ¥ 4A 7|E(NAVFAC DM7)

Table 82. AER Re=o] A83 HEA] Y=ds]

#YrE D15f < 5D85s 4D15s < DI15f < 20D15s D50f < 25D50s
BH-1 (5.0m) D15f < 1.935 0.324 < D15f < 1.620 D50f < 5.725
BH-2 (5.0m) D15f < 1.230 0.088 < D15f < 0.440 D50f < 3.90
BH-3 (5.0m) D15f < 1.240 0.072 < D15f < 0.360 D50f < 4.025

A D15f < 1.230 0.072 < D15f < 0.360 D50f < 3.90

Table 83. Zgjd A= FLd JEA ¢

—

=4

A= D15f < 5D85s 4D15s < D15f < 20D15s D50f < 25D50s
8.0m | DISf < 95.835 20276 < DI5f < 14638 | D50f < 348.925

BH-1 | 12.0m DISf < 116.565  2.356 < DI5f < 11.78 | D50f < 582.825
15.0m | DI5f < 73.605 | 1304 < DI5f < 652 | D50f < 368.025

sO0m | DISf < 73.33 | 0996 < DI5f < 498 | D50f < 366.65

T om | DIst < 85.98 | 1744 < DIt <872 | D5Of < 429.9
8.0m | DISf < 122.465 192 < DI5f < 960 | D50f < 612.325

S 00m | DISf < 90.405 | 3484 < DI5f < 1742 | DSOF < 452.025
A 3 DI5f < 73.330 | 0996 < DI5f < 498 | D50f < 348.925

Table 84. BEA(FERAL) I7EH A=Y

oA} / AL D15 D50 D60
0.3 ~ 0.45mm 0.38 0.49 0.51
o 3 A} | 0.45 ~ 0.7mm 0.64 0.79 0.84
0.8 ~ 2.0mm 0.975 1.280 1.387
2.0 ~ 5.0mm 2.219 3.027 3.273

SERE
5.0 ~ 10.0mm 6.379 8.188 9.268
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@ E8A A3 2 - Ao AAVE
AEA 239 HE FEA d=H4

7b 1R-EE A A

Table 85. ¥ QR-IHA, 54, 2EHY £537]

2 |72 E A AT, Cu ZEFH Y A5%47]
= (Fout = D60%6) [(Fout60+Fout10)=2] | ( Foutl0¥} &%)

BH-1 1.626 0.813 0.813

BH-2 1.092 0.546 0.546

BH-3 1.116 0.558 0.558

A A 1.092mm 0.546mm

. JEIEHA AA
Table 86. 218 WH-IHA, #5AF

- PEEER FE5AF, Cu
= (Fin = D60x4) [(Fin60+Fin10)=2]

BH-1 6.504 3.252

BH-2 4.368 2.184

BH-3 4.464 2.232

A A 4.368mm

7h R-EHA AA

2 A2 AL dEA d=H4

Table 87. F¥Y QHZAHA|, #5445, 2EHY £537]

2 F-hEA TSAT, Cu ZEY 2%T7]

= (Fout = D60%6) | [(Fout60=-Fout10)=2] | ( Foutl0®} %)
8.0m 92.676 46.338 46.338
BH-1 12.0m 106.026 53.013 53.013
15.0m 46.842 23.421 23.421
I X 4.611 2.058 2.058
12.0m 85.134 42,567 42,567
BH—3 8.0m 126.894 63.447 63.447
10.0m 88.896 44,448 44448
A 73 4.611 2.058
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Y. JEIEHA A
Table 88 T WHE-ZHA, d5AS

2 o U2 ZE A T5AF, Cu
= (Fout = D60x4) [(Fout60+Foutl0)=2]
8.0m 370.704 185.352
BH-1 12.0m 424,104 212.052
15.0m 187.368 93.684
8.0m 18.444 9.222
BH-2 12.0m 340.536 170.268
BH-3 8.0m 507.576 253.788
15.0m 355.584 177.792
A A 18.444

a FTHESC HEL YEHA A=A

7h ) EZE A AA
Table 89. sHE < FIHA, HSAF, 2EAY €X27]

7 W 9 E-UH A A%, Cu 2EHY 2%3737]

= (Fout = D60%6) [(Fout60~Fout10)=2] ( Foutl0y} =)
BH-2 | 15.0m 2.766 1.383 1.383
A3 2.766 1.383

U YEEEHA A
Table 90. ¥ WHEIHA, d5A4F

2 u) e A FEAF, Cu
= (Fout = D60x4) [(Fout60+Fout10)=2]
BH-2 | 15.0m 11.064 0.532
a3 11.064
@ EAGEIAD 2718 d=ws) .
o Yo AXEE FEHA(FEAA)Y FAL g; . i e f
AR olv], A5l Hes)e utzel FelA) it

of tig J=EHzEe] oy, D15, D50 2
D60 BFH&L T 2 gl

IS

ERE

5000,

£32){5T5)

=5 0400w/, STS) 232 (0400n/m, SIS)

O

Fig 100. PW—2 cross section
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Table 91. A F34&

AL [ AIALE] D15 D50 D60
0.3 ~ 0.45mm 0.38 0.49 0.51
o 3 A} | 0.45 ~ 0.7mm 0.64 0.79 0.84
0.8 ~ 2.0mm 0.975 1.280 1.387
2.0 ~ 5.0mm 2.219 3.027 3.273

o }A}LE]
5.0 ~ 10.0mm 6.379 8.188 9.268

o FUHA WAE BE UEAIZIEA SPTAIE AFHA AHES FA8S 7L
)=

bl P50 2

Ed A7, AER B Z9 JFEIHAE 0.8~2mme A} YEDEAE 2.0~5.0m
Zo 05mm7t F3eith B A AdZo Ao ¢

Stk g AR, 2Ed)

2=
E'}a\' = =

FHA= 2~5mme] oFAtEo} WHEFE A= 5.0~10.0mm A, T2|a LEHUS] S
Zo omm 7} 71 HAF Ao woHEL)

(v}) HZEHE= AX
@ olFgH HFA-1PW-2 : Y-oF IHA — FEZ 74 38)

- o]FIE HAFA AX AL oY S

— oRAeld 4 2 FAUFE AT FeD)

— WRAC)d A

- FHFH A3

— EA FA(AZALL] W FEA )Y ALo])

— WAl EAY W7o ¢ ZolE Haslely] S UA 7 A
— gRAl ME(ZEHA Y} AA] WA LSS 1| +F

— AFEw A

N
o
o

=

« & ZFAATE 17.5mE GL-5.87M4 B#Z, GL-5.8~14.57t4 AZAR, GL-14.552=
FIET} geld

« AF3} 2m YA B2(1:3)S wigste] RS vpist

« YAl $% 15.5m, WH-EEA A4 5~10mm AN, FFEA A7 2~5mm AL ARE-

« 23Y EFE 2mm, F Zol= tmE HeHo] T3 BF AAF 2A 4X%

- 111 -



e

=
9]

=g A

Fig 101. Photograph of installation process(PW—2)
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Table 92. Device composition(PW—2)

T 3 CERE it 4
B H HEP JJr 4 T Uil dA|sn,
<= Ol& s
n - HEE AT iEﬂ eﬂwo:na 298 xFe
A o, 4By 9o Ax| STS D400mm
P Az 98 Aol s ~2e A *2]7 (408mm, Slot% : 2.0mm
_ A e F g\é‘ ‘i-_‘ ha R — T
N - NEE 40.0%, WA 1 STS 304
mzpnyy | STIEE AZ AA st FA9
T (opK) |+ BEHEe] HAR WpE Fa) Agze] §% 380V, 40HP
B frge 24
e . N Ul FA 0]4 0D:980mm,ID:940mm
Aoy |« WEZF BN A F A1 |
2] FA 0] OD:1200mm,ID:1100mm
C dFEe) S4E sl Y Aol e
257 FH dEAE H8F «o #} A} 1 D2.0~5.0mm
Z
. %agg AL EAARE E) 2048 9% 2 +azAle] : D5.0~10.0mm
e 43S 0y
AE49 o Level SCOUTE FH4A 2 A=A Yo Axs} *D22mm x H129mm
SA371 | o Fedsel e FASAE (s AT : +0.05%
q?}]%% . Bﬁgoscog;m gl fif]fjif?go @Eﬁl;,ggi D22mm x H129mm
7 = 5789 THUSEA H= 3o N
%37 o A% F9574 A% £0.05%
289 . AFRNH 23S EF wEHE Eo] oFS *Sensor range @ 50~1,000mm
T+FA | SA] AT 7 SAEA YT L +]1%
® ddBE A5Y (PW-4) | _
. L?‘E']_EEJEi _ZA_I_X—] /\-];(] J,}XJ [e) ]:]__8_37/]_ %]‘__%_ 1z ?AII:'(GLln"U) Bi-3 M — i’_‘i
— Aol 43 2 FH(GFE A F) p P i )
- A 2A P
— ZEA FA(hARACNY A5 Afo)) o
— Aol DBBEAG AAWe] WAH2HE
s 57 qD) N | D
_ if':_’?:jd_ /g‘/:(] : e 2B lm:: Width : 2mm) :;:%E
- 3 %X]—/E][Et 17.0m= GL_7077]'7<] E’_EH%, GL-)14.00 1] i T ‘::
GL=7.0~14.07}A] 2 AR, GL-14.08MF-2+= Pl i e g5
od%];ol :‘}j"?l% _au-iron 'Q
. T =] BF(1:3)& S}l .
AESE 2m AR ER(13)= wiststel A Fig 102. PW—4 cross section
ARE C
« ZHA 23 E 165.0molH, FAE & 40cmE ZHAE A4 2~5mme] AFAE ARR-F
o 23%9 EEHL 2mmo|H, F 2ol Sm=E FHo| X B AT AA HAAE

- 113 -



2 4% R
Fig 103. Photograph of installation process(PW—23)

Table 93. Device composition(PW—4)

T 8 2= FA A
- o« X2 9OlF k1 N6} =]~7L0 =] 2 3=
FHeEd %Ag\_—z?gﬁgﬂﬁ—??-]%jﬁrﬁ'% el sk, | D150mm

e STS D400mm

2] (J408mm, SlotZ 2.0mm
TNFE 40.0% <AA : STS 304

EHEZ .gumhjde AX® 9nE =3 APz §= 380V, 25HP

AFE B AA A °]4 D:800mm

oo I} A} : D2.0~5.0mm

L CEER LT
U

AEFH  eLevel SCOUTE 44 2 #=4 Yo Ax)3} *D22mm x H129mm
23 7] o S OE TS (FHHsh AT 1 +0.05%
A& eBaro SCOUTE A @42 A% =old] 4], o .
WA ZRFE Egsie] SUSAA dolgke mAe o
22 7) o A3 954 Y= £0.05%
2% AP0 A 2385 53 njEHE 9 FS *Sensor range @ 50~1,000mm
A =437 g 5% A AWE 419
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TA7NH A 230 H %
C RAUSAAY, AEUSAAY, FANEADS =HH o2 dhE A3
« HANFANT R SAGTEF B AASTE 2R T AASTFOE ASUHFEAR12417D)
/\1}\]
=

Table 94. Condition of field test in seawater filtration

Filter condition Test time(hr)
Out
casing Sc1.’een Inner Outer Step
Index |Test No. size size draw | Pump— Recover
(mm) (mm) | Filter Thickness Filter Thickness down ling test v test
materiall (mm) material (mm) test
-12
SI()PWl())O 1,200 150 Gravel 290 Sand 110
Dual filter
-12
PD 00 1,200 150 | Gravel 290 Sand 110
(PW2) lhr X
Istep 12hr -
5573000 a0 100 | Sand 50 - -
Single = (PW3)
filter  §5-1200
1,2 1 4 - -
(PW4) ,200 50 Sand 00
AAANE 24 2 3%
Table 95. Condition of field test in river bank filtration
Filter condition Test time(hr, day)
cfslilig Screen Inner Outer Step e Long
Index Test No. . size drawd! P~ Recov term
(31ze) (mm) | Filter Thickness Filter Thickness wn Ing | ery pumpl
nm material  (mm) material (mm) | {.q¢ test | test ng
test
SD=12000 4 000 | 150 | Gravel | 200 | Sand | 110 1st :
(PW1)
Dual filter thr
SD-1200 45 Ist :
(PW2) 1,200 150 | Gravel 290 Sand 110 step 6day
12hr [3~4hr
SS-300 ond 2nd :
1 — - =
Goge | (PW3) | 0 100 Sand |50 L 4=
filter g5—-1200 4~6
N 1.2 1 4 - _ | step
(PW4) ,200 50 Sand 00
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(7) Aa4d3
71 @71 d 23

O SANHFEAIE
« W7IAFHAAD) ] GAUFAEAN TS FAVRAIF] T8 E o] T 3
d SD1200(PW1)
« o]FZEQ] SD1200(PW1)& UMA AR AFTA0] thE A X3 A5A
s HAGFAIRL F 6HAR TR FYstHon, Wit G 1914 132.6L/min A &}s}
o HZ @AM E 622.6L/minE g
o P YIS 1944 31.7cmel ™, HE 6TAAE 231.3cme] 97387 wAE
o HAFANAA 4.7m o1AF e BZSHOW-1)9 FHu FUFsEFS 69A A (SFH
622.6L/min) 14 29.4cmE B¢
d SD1200(PW2)
* o] el SD1200(PW2)= SD1200(PW1)#e] AFgollA= zto]7t 1ot SS300(PW3) 2
SS1200(PW4)$t= A4 zHol7} ww|3t
- AGFA RS F ARAR TR FAFA M, B G5 19ANA 614.50/min A 25
o HE 4GA o AE 1029.7L/minZE Q0
o I S S 19404 109.5cme)H, HE 49 E 264.9cme] F9AsHE HAyE
o HFAAA 5.0m olAEo] e BZAH(OW-2)9 FHi FUFsEFS 49 AF (%
1029.7L/min) A 23.7cmE EY
o TS HEES B u, 4T o]F, SAIZE il FeAskEe] Sl

N
)

0

rr
o

Fye 1Y

SS300(PW3)
s FAIHZ EA FA7}F 5em FAE SS300(PW3)2 SD1200(PW1) 32 ASTA oM<= ZFo]7}
Jort SD1200(PW2> 2 SS1200(PW4) k= AFF4 zkol7t wiw] gt
s WAGFAIRL F SDAR PRt TSt on, Wi G 194 346.4L/min A&}t
o HF 5D}7ﬂ Wt 712.6L/min= 1%
o Gt TS 19AIA 93.0cmelH, HE STACIAE 291.8cm®] FAASE T
o HFAAA 52m oA e BZH(OW-3)9 FHo FUAstEe s5uA A (%F
712.6L/min) oA 35.9cmE Ho] 9143 #4542l SD1200(PW2) Kot F# o g9 odko] o & A
o7 oy
SS1200(PW4)
s SGADEE DEA FA7} 40em FAE SS1200(PW4)-& SD1200(PW1) o] & FA o) e 2}o)7}
ot SD1200(PW2) ¥ SS1300(PW3)Zh= AF74 to|7} wln| gt
s HAGFAIRL F STARE FESS TSt on, i G 19 A4 491.0L/min A&}t
o] HF 59 E 784.2L/minE Eel1H
o B FIFEEFS 1A A 87.5cmol™, HFE SYANME 223.2cme] YA s HAYS)H
o FHAFAAA 5.3m olAso] e FZAHOW-3)9 Hi FARsEFS 59A AP (SrH
784.2L/min)ol A 35.9cmE R TGUFEQ] SS1300(PW3)H AL 548 B
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Table 96. Test result of step drawdown test

Filt Ave. Drawdown water level(cm) Geologi
No. Hter Step Yield Pumping well Observation well ; €0 oglc
type (Lymin) | Total Ad Total Aq | formation
stepl 132.6 31.7 31.7 4.1 4.1
step2 | 273.6 70.9 39.1 9.5 5.3
SD1200 = Dual | step3 | 414.6 120.0 49.2 15.8 6.4 Different
(PW1) | (T:40cm) | stepd & 489.3 154.3 34.2 20.7 4.9 tieren
steps | 562.7 193.1 38.8 925.3 45
stepb | 622.6 | 231.3 38.2 29.4 4.1
stepl | 6145 109.5 109.5 9.2 9.2
SD1200 = Dual | step2 | 770.3 148.7 39.2 14.6 5.4
(PW2) | (T:40cm) @ step3 | 908.6 197.2 48.6 19.5 5.0
stepd | 1029.7 | 264.9 67.7 23.7 4.1
stepl | 346.4 93.0 93.0 11.2 11.2
. tep2 | 485.9 149.4 56.4 19.2 8.1
SS300 Singl S
W3) (Tl,gge) step3 | 621.6 | 2195 | 70.0 27.1 7.9 -
OO otepd | 6837 | 264.1 44.6 325 5.4 tmiiar
steps | 712.6 | 291.8 27.8 35.9 3.5
stepl | 491.0 87.5 875 16.4 16.4
. tep2 | 563.2 119.0 315 22.9 6.6
1200 | Singl 5
S(ISDW " (T-Ij(fe) step3 | 649.8 | 1454 26.4 27.8 48
U otepd | 717.2 178.2 32.9 32.1 4.3
steps | 784.2 9223.2 45.0 35.9 3.8
SDI200(PWI) SD1200(PW2)
‘:‘ 2100 Priyios . — ; 145 i Step? ¢ .H——._
; - Js'lJ'b'u;lll — § AL Gtepd ¢ 3
55_\90([’“;‘3, SS1200(PW4)
E % 100 \FU""
_:':_ 100 m———— _5 Stepl ¢ ‘%‘-_
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Fig 104. Variation of yield and water drawdown level in
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Table 97. Test result of pumping test

) Ave. Yield Drawdown water level(cm) Geologic
Test No. Test time ) 5
(L/min) PW OW-1 formation
SD1200(PW1) 12hr 433.9 139.2 19.64 Different
SD1200(PW2) 12hr 841.3 193.5 19.63
SS300(PW3) 12hr 653.5 278.3 33.59 Similar
SS1200(PW4) 14hr 686.8 181.6 35.77
SDI200(PW1) SDI200(PW2)
E ' | E .
;EE 50 i Ave. Yield : 433.9L/min —':: . 0 |
E,':_SUVMI \,{_ N :; ;";” Ave. Yield : 841.3L/min
& e | B
E’Jiu E - 250
o SS300(PW3) - SS1200(PW4)
g s | E ka-_;
';_: z o -:E: = 50 {
—g -.:Eh-m Ave. Yield : 653.5L/min N T-:. E‘E 5 4 TR G '
N e
g 250 ‘*-.;‘_‘_‘_:%h‘ : E_ ~ 200 e e ——

Fig 105. Variation of yield and water drawdown level in pumping test
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« A7 B @ Aol whEh A[FAIZEe] 2tol7t Ao, SD1200(PW1)oll A F 124A17H(5.29),
SD1200(PW2)oll A 2F 129A17H(5.4Y), SS300(PW3)oll A oF 130A17H(5.4Y), SS1200(PW4 )l A 106A)7F
(4.49)<s T8t

. ;(17]}\154 R & FHEAoA Eal(elevation) 7]F0.2 XS YA FASHAA &

Fo] HslE HEste o E Y

l

Table 98 Elevation and Water table level by each well

. Water table level
Test No. Elevation GL(=) BL.
PW-1 73.27 9.04 61.503
PW-2 73.03 9.03 61.498
PW-3 72.91 8.81 61.498
PW-4 72.61 8.67 61.501

SD1200(PW1)
« B} A5ATY ASFAAA ZFol7t e olFEH H4AA SD1200(PW1) <] A-olle Hzx 0~64]
B FEol o 596.1L/mine. =2 F7EESlen], 108~114A17k Ha FoFl 502.9L/minZ
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Table 99. Test result of long term pumping test(SD1200(PW1), SD1200(PW2))

Dual filter

SD1200(PW1) SD1200(PW2)
time
(hr) | Ave.Pumping Ave. Drawdown water Ave Pumping Ave. Drawdown water
rate level(cm) rate level(cm)
(Lmin) 1 pw(em) | owl(em) = WMD) pw(em) | owl(em)
6 596.1 240.2 26.4 801.8 135.7 20.7
12 595.9 273.4 33.0 867.7 175.8 28.8
18 577.8 275.7 34.9 868.1 191.4 31.8
24 474.6 216.1 31.8 867.9 201.3 33.8
30 562.2 273.5 37.7 873.1 216.1 38.7
36 556.1 272.1 36.7 881.2 234.8 44.6
42 556.2 275.2 38.3 896.4 264.0 49.7
48 540.8 271.7 40.5 892.1 283.5 53.2
o4 535.5 268.3 39.8 874.4 287.8 55.5
60 536.7 269.4 39.5 871.8 286.3 52.8
66 536.3 271.6 40.4 869.9 286.4 50.7
72 516.5 262.5 41.4 869.8 288.7 50.1
78 522.9 266.1 41.3 853.6 286.9 51.7
84 523.7 266.2 40.2 839.6 287.3 54.1
90 523.5 268.0 41.4 841.2 284.9 51.3
96 513.7 265.5 43.5 840.0 283.6 50.2
102 519.3 197.4 36.7 835.8 287.9 53.7
108 - 14.2 12.2 828.4 283.8 52.6
114 502.9 11.5 6.4 830.0 280.8 50.3
120 558.2 265.5 43.5 830.1 279.6 49.2
126 572.6 194.6 36.4 828.9 279.0 47.9
132 - - - 830.2 280.6 48.1
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Table 100. Test result of long term pumping test(SS300(PW3), SS1200(PW4))

Single filter
_ SS300(PW3) SS1200(PW4)
time
(hr)  Ave.Pumping Ave. Drawdown water Ave.Pumping Ave. Drawdown water
rate level(cm) rate level(cm)
(L/min) ' pwiem) | oWl(em) — WM pwiem) | OWl(em)

6 49.9 164.7 2.8 728.5 201.3 38.4
12 - 173.8 6.9 736.1 249.5 47.9
18 - 177.2 7.8 731.0 272.6 51.6
24 1.6 185.1 13.2 729.3 290.7 54.6
30 545.2 176.5 59.5 688.8 274.4 56.2
36 523.6 1711 51.6 673.6 267.1 55.9
42 521.5 167.3 23.9 658.4 261.3 54.5
48 521.3 167.8 21.8 657.8 266.2 55.8
54 515.5 172.5 51.4 631.2 246.7 57.2
60 509.4 171.0 424 665.4 2774 58.7
66 509.1 168.2 26.8 692.4 315.5 60.9
72 509.7 167.1 25.5 690.8 323.5 62.8
78 500.0 169.3 48.2 660.0 304.6 63.1
84 497.4 167.0 39.7 635.5 284.7 61.2
90 500.7 167.8 28.5 615.8 266.8 58.0
96 500.4 166.2 28.8 615.6 267.1 59.2
102 494.9 173.6 71.1 582.8 239.1 59.9
108 487.6 172.4 62.5 566.0 219.2 57.1
114 488.0 164.7 32.8 - - -
120 488.2 163.5 34.4 - - -
126 485.5 171.4 56.5 - - -
132 481.7 172.5 65.2 - - -
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. Variation of water drawdown level and yield over time in each test
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Table 101. Elevation and Water table level by each well

. Water table level
Test No. Elevation GL(=) EL.
PW-2 73.03 9.03 61.498
PW-4 72.61 8.67 61.501

SD1200(PW2)
« o]ZH F4A< SD1200(PW2)¢] A$ole HAx 1Y i ko] ok 1076.0L/minS 2 Huj ok
TS Hola glom, A|7te] AHELE ofpifo] THAdhe 54S U
« AY £8 GA(27Y) dFHFES 795.0L/minE H7HE
e 7] 1Y F7ellA o) el 2l GL—334.2cm7HA] 3F3skd o A A

H 3 1Y FF) AsYE GL-36.9cm@oH, AF A7 & 99712 A&A o
< o

Holu} 1 o]Fo= & W3kE HolA| ol A3 A5t (GL-59~61cm W]

SS1200(PW4)
« GAIE FHG5AQ SS1200(PW4) 9] Aol Hx 1Y Hi o] <F 795.2L/mine 2 o) %
TEHS BAom, Azto] ARETE FrFo] daste 54 UEH
« A1 AIRF 239 el A 599.8L/min®] HA FFFS HAO
2 603.4L/minZ H71¥
« G Aetgee 27] 1Y 7oA Ak ol 98l GL—291.4cm7HA] 3Pt HA1H
£ A%
« BEAY 27I(AF F 1Y H) Askre GL-53.5cmA o™, Alfo] 52 wWr7tx| & vsks

F$(GL-56cm We)E FA8
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Table 102. Test result of long term pumping test(SD1200(PW1), SD1200(PW2))

Dual filter well

Single filter well

) SD1200(PW2) SS1200(PW4)
(t:l?;) Ave.Pumping = Ave. Drawdown water  Ave Pumping | Ave. Drawdown water
rate level(cm) rate level(cm)
(L/min) PW(cm) OW1(cm) (L/min) PW(cm) OW1(cm)

1 1076.0 334.2 36.9 795.2 291.4 53.5
2 903.5 306.7 45.2 712.8 285.6 59.1
3 871.8 305.0 48.8 677.0 279.6 57.9
4 852.4 303.1 51.6 692.7 294.1 62.0
5 840.9 304.2 53.5 661.6 279.5 60.9
6 826.0 303.9 55.1 643.7 270.7 60.0
7 810.9 299.6 56.2 640.4 270.8 59.6
8 811.0 305.3 57.4 641.2 275.0 59.2
9 809.6 310.2 58.3 638.8 280.8 59.4
10 812.3 315.7 58.8 628.8 273.4 58.0
11 815.7 305.2 59.4 625.2 273.9 57.2
12 814.8 302.1 58.0 609.3 263.4 56.0
13 814.9 302.7 58.1 615.8 274.1 56.1
14 814.8 302.6 58.2 615.7 283.3 57.1
15 814.3 305.7 58.7 601.6 267.9 55.2
16 814.3 310.1 59.7 602.5 266.7 54.0
17 797.7 299.2 59.0 601.9 268.1 53.7
18 797.7 299.1 58.9 603.2 271.5 53.9
19 796.4 300.6 59.2 606.1 275.2 54.2
20 798.0 302.2 59.8 603.2 271.5 53.5
21 796.3 301.2 60.0 600.0 268.6 52.5
22 796.6 301.9 60.3 601.2 275.0 53.5
23 798.5 302.1 60.5 599.8 274.7 54.4
24 799.1 302.4 60.7 600.1 278.4 57.0
25 797.9 304.8 61.2 604.9 274.7 52.6
26 797.5 305.5 61.1 603.3 276.8 55.2
27 795.0 307.4 60.6 603.4 273.8 52.6
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Fig 107. Variation of water drawdown level and yield over time in SD1200(PW2) and SS1200(PW4)
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A
A
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SD1200(PW2)
« B $EL2 oFHHASTH LR F 5l 2X GAUFAEANES FAstHoH, Budrde 1
SAl A 612.8L/min, 5THAONA 1174.32691.7L/min&E 7}
« ojmj o] HFHAM Y 9 AetFY H @S 64.2cm~202.3cmE UERE

ol

SS1200(PW4)
« B 95 ddIAHASH R F AT A DA TS S, HadsrEde 1
Ao A 482.3L/min, 4BAI14] 692.5L/minE H71E
« ojmj o] HFAAAY 49 Al FH gL 105.5cm~219.9cm= YERG

Table 103. Test result of step drawdown test after long term pumping test

Drawdown water level(cm)
Filter type Well No. Step | Ave. Yield (L/min) Pumping well
Total Ad
stepl 618.2 64.2 64.2
step2 778.5 94.2 30.0
Dual filter SD1200(PW2) step3 900.7 120.3 26.0
step4 1037.3 153.9 33.7
stepb 1174.3 202.3 48.4
stepl 482.3 105.5 105.5
ngltgelre $51200(PW4) step2 555.2 141.6 36.1
step3 625.9 174.6 33.0
step4 692.5 219.9 45.2

— 128 —



SD1200(PW2)
0

T °
2 ST T
T‘: q‘—
E 100 Stepl : o e
§ 618.2L/min Step2 : e
2 778.5L/min Step3 : e,
= 200 900.7L/min Stepd :
g 1037.3L/min
=]
“-EI StepS :
s 1174.3L/min
& 300

°PW

< OW-1

400 -
0 50 100 150 200 250 300
time (min)
SS1200(PW4)
0 he R ”

g .
]
z 100 ,;._‘__‘
: q
3 [ T e—
; Stepl : | -y
= 482.3L/min Step2 : —
= 200: 555.2L/min p -
g Step3 :
=4 625.9L/min
g Step4 :
5 300 692.5L/min

° PW

< OW-1

400 - ‘
0 50 100 150 200 250
time (min)

Fig 108. Variation of yield and water drawdown level in step drawdown test after long term pumping test
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Table 104. Application factor for each test well

Unconfined Observation well Groundwate = Influence .
. . ) Well radius
Test No. aquifer thickness distance r level radius (cm)
(cm) No. (cm) (GL—cm) (cm)
SD1200(PW1) 1750 OW-1 467 904 5000 20
SD1200(PW2) 1450 OW-2 498 903 5000 20
SS300(PW3) 1450 OW-3 520 881 5000 10
SS1200(PW4) 1350 OW—4 530 867 5000 20
7h) SAdTAANE A FEA
O H5AE FFAT 449
SD1200(PW1)
o ZF A EFAFE 2HYS A9 BE54AF B9 0.057~0.074cm/secE HI7ME oW, Hit F
FAFE 0.063cm/secE A%
c AR o] FB4E BTt Pashe PE 1Y
SD1200(PW2)

« 7} B R4ASE AR A3 F4A5 M9 0.137~0.167cm/sec 2 F7FHIL.
=)

FASTE 0.154cm/secE A

TH
cAEoR el FNYFE BeAGT Bhshe PE uY

SS300(PW3)
- 7t WA B A
FATE 0.104cn/secE 4

L=
CAWAOE Frgo] FNVLH BRATIL GASE PP Y
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fu
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Table 105. Hydraulic Conductivity by step—drawdown test results

Test Ave. Q Drawdown water level(cm) k(cm/s.ec)
No. | P | (Ljmin) Total = Ad | Total = Ad Use Pumping well
by step k | Average k
stepl 132.6 31.7 31.7 4.1 4.1 0.074
step? 273.6 70.9 39.1 9.5 5.3 0.070
SD1200 | step3 414.6 120.0 49.2 15.8 6.4 0.064 0.063
(PW1) | step4 489.3 154.3 34.2 20.7 4.9 0.060 '
stepb 562.7 193.1 38.8 25.3 4.5 0.057
step6 622.6 231.3 38.2 29.4 4.1 0.054
stepl 614.5 109.5 109.5 9.2 9.2 0.167
SD1200 | step2 770.3 148.7 39.2 14.6 5.4 0.160 0.154
(PW2) | step3 908.6 197.2 48.6 19.5 5.0 0.150 '
step4d | 1029.7 | 264.9 67.7 23.7 4.1 0.137
stepl 346.4 93.0 93.0 11.2 11.2 0.117
$S300 step? 485.9 149.4 56.4 19.2 8.1 0.108
(PW3) step3 621.6 219.5 70.0 27.1 7.9 0.102 0.104
step4 683.7 264.1 44.6 32.5 5.4 0.098
stepd 712.6 291.8 27.8 35.9 3.5 0.095
stepl 491.0 87.5 87.5 16.4 16.4 0.187
$S1200 step? 563.2 119.0 31.5 22.9 6.6 0.164
(PW4) step3 649.8 145.4 26.4 27.8 4.8 0.159 0.160
step4 717.2 178.2 32.9 32.1 4.3 0.149
stepb 784.2 223.2 45.0 35.9 3.8 0.138
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Fig 109. Comparison of Hydraulic Conductivity by step—drawdown test results
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Table 106. Hydraulic Conductivity and Transmissivity by pumping test results
Ave. Q Drawdown water level(cm)

Test No. (L/min) Pumping well Observation well Ave. k(cm/sec)
SD1200(PW1) 433.9 139.2 19.6 0.059
SD1200(PW2) 841.3 193.5 19.6 0.141
SS300(PW3) 653.5 278.3 33.6 0.090
SS1200(PW4) 686.8 181.6 35.8 0.130

0.20
2015 0.141 0.130
E,n 10 0.090
-
$ 0.059
Z0.05

0.00 .

SDI200(PW1) SDI200(PW2) SS300(PW3) SS1200(PW4)
Daul filter Daul filter Single filter
Different formation Same formation
Test No.

Fig 111. Comparison of Hydraulic Conductivity by pumping test results
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Fig 112. Analysis of permeability changes over time
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Table 107. Optimum yield for yield regression equation in each well(drawdown level = 200cm)

- 134 -



filter Test No Reeression equation Coefficient of | Optimum
type ' & d determination | yield(L/min)
Q = —0.0061 X 5,2 + 4.0145 X 5, +
D1200(PW1 0.9984 571.1
Dual S (WD) 12.162
i = —0.0101 X s, 2 + 6.4552 X +
filter | oyo00pwz) | @ Su T 0.9954 911.7
24.622
Q = —0.0044 X s, 2 + 3.5479 X g +
) SS300(PW3 v v 0.9918 584.2
Single ( ) 50.654
i = —0.006 X s, 2 + 3.9277 X +
filter | ospo00pway | ¥ S S 0.9935 746.1
200.57
1.200
E
E 911.7
=2 90
g § T46.1
gf*', 600 5711 584.2
2 =
&3
2 300
=
U 4 e .
SDI200(PW1) SD1200(PW2) SS300(PW3) SS1200(PWd)
Daul filter Daul filter Single filter
Different formation Same formation
Test No.

Fig 113. Optimum yield in each test well(drawdown level = 200cm)
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Fig 114. Relationship of drawdown water level and yield in each test well
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Table 108. Specific drawdown for each test in sand formation

filter Test No. | Step ) Sl swiQ
type (L/min) | (m'/day) (cm) (m) (day/m’)
stepl 132.61 190.96 31.72 0.3172 0.00166
step? 273.63 394.03 70.86 0.7086 0.00180
SD1200 | step3 414.57 596.98 120.01 1.2001 0.00201
(PW1) step4 489.26 704.53 154.25 1.5425 0.00219
Dual stepd 562.69 810.27 193.07 1.9307 0.00238
filter step6 622.56 896.49 231.27 2.3127 0.00258
stepl 614.49 884.87 109.51 1.0951 0.00124
SD1200 | step2 770.33 1109.28 148.66 1.4866 0.00134
(PW2) step3 908.55 1308.31 197.23 1.9723 0.00151
stepd | 1029.67 1482.72 264.93 2.6493 0.00179
stepl 346.42 498.84 93.03 0.9303 0.00186
step2 485.86 699.64 149.44 1.4944 0.00214
(SE?\?V(Z)S(; step3 621.62 895.13 219.48 2.1948 0.00245
step4 683.66 984.47 264.05 2.6405 0.00268
Single stepd 712.64 1026.20 291.8 2.918 0.00284
filter stepl 490.96 706.98 87.5 0.875 0.00124
step? 563.2 811.01 118.98 1.1898 0.00147
S(ISD%;Z)O step3 649.77 935.67 145.37 1.4537 0.00155
step4 717.23 1032.81 178.22 1.7822 0.00173
stepd 784.21 1129.26 223.19 2.2319 0.00198
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Fig 115. Relationship of Specific drawdown and yield in each well
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Table 109. Optimum yield estimation used specific drawdown equation(drawdown level = 2.0m)

filter Test No Regression equation B c Optimum
type ' (X10-3 d/m") Yield(I/min)
Dual S(I;%glo)o s, = 0.0013Q% + 1.3346@Q | 1.3346E-03 | 0.0013E-03 575.7
ua
filter
S(I;é?;))o s, = 0.0009Q* + 0.3951¢@Q | 0.3951E—03 | 0.0009E—03 893.9
SS300

0.0018Q* + 0.9254¢@ | 0.6426E—03 | 0.0018E—-03 618.5

@
I

Single | (PW3)
filter | SS1200
(PW4)

s, = 0.0016Q* + 0.1016¢@Q | 0.0706E—03 | 0.0016E—03 761.2
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Fig 116. Comparison of optimum yield estimation used specific drawdown equation
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Fig 117. Relational expression of Specific drawdown and yield in each well

- 139 -



o 01'1'1 0_>[;: 2 —D‘
—E
o,
o

o A5l dAske olFEHFHATAR SD1200(PW2) 2} TUF79] ZH
A SS1200(PW4)S ¥lushd, o]FEE FHeAo] ddIH H4A tiv] ¢F 203.4L/min =& 4
i

.
hu

a5,

shd, o]y FH4go] ddIH FH44 thH] oF 281.9L/min

E8E HolE Joz Yy

Table 110. optimum yield estimation used point of inflection in sand formation
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filter . . SW Optimum Yield
Test No. Regression equation .
type (cm) (L/min)
Eq 1l Q = 3.1799x + 37.665
SD1200(PW1) 128.8 447.3
Dual Eq 2 Q = 1.7312x + 224.290
filter Eq1 | Q= 3.3323x + 258.620
SD1200(PW2) 192.5 900.1
Eq 2 | Q = 1.7891x + 555.690
Eql | Q = 2.1669x + 150.960
SS300(PW3) 215.6 618.2
Single Eq2 | Q = 1.2711x + 344.130
filter Eq1 | Q= 2.7300x + 247.800
SS1200(PW4) 164.4 696.7
Eq 2 | Q = 1.4894x + 451.780

— 140 -



Optimum Yield(L/min)

SDI1200(PW1) SD1200(PW2)
1200 1200 v=17891% + 555.69
900 900
= v= 17312 +224.29 =
£ i
= =
3 600 - 3 600
= = v=3.3323x + 258.62
300 300
v=3.1799x + 37665
0! 0 !
0 100 200 300 400 0 100 200 300 400
Drawdown water level(cm) Drawdown water level(cm)
SS300(PW3) SS1200(PW4)
1200 1200
¥ = L4RO4N + 451.78
200 1 ¥=12711x+ 344.13 900
I 600 5 600
300 300
y=2T73x+247.8
v = 2.1669x + 150,96
0 0
0 100 200 300 400 0 100 200 300 400
Drawdown water level(cm) Drawdown water level(cm)
Fig 118. Graph of inflection point estimation used linear equation
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Fig 119. Comparison

Test No.
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- 141 -



(3) U718 AP (SA dFA4219)

SD1200(PW1)

o A8 Rslr AEES nH sl ZF AAIEE 145, 300, 620, 730 m3/dayE $FES F7HA]
7IHA A

o SAE AR AR 1ARE

X
—
i
x
o
Ay
A~
L
X
AS)
D)
it
>
ol
o
8
o
=
BN
i
X
i3
fru
o2
4
ol
o
e
ol
ol
o

A FANEN 5935 ES 53
C 7} BRSSO FE AFREAUE o 83le] 13 BT} AF A 5

Table 111. Test result of step drawdown test in SD1200(PW1)

. Drawdown water level(m)
Ave. Yiel -

Filter type | Test No. Step ZE / .1e)d Pumping well
min Total Ad
stepl 145 0.23 0.23
. SD1200 step2 300 0.68 0.45
Dual filter | pyy) step3 620 1.62 0.94
step4 730 2.17 0.55

0.00
| PW-1

145 m3/day
0.50 As =0.23 m

300 m3/day
As=0.45m

1.00

Drawdown(m)
1

1.50

0 60 120 180 240
Elapsed time(min)

Fig 120. Variation of yield and water drawdown level in step drawdown test(SD1200(PW1))
C g SABHE BF HY PSTL 620 m3/dayO 2 Lehstonl, olo] tigk dA 917t
ok 6

o A2EAAH o 2 A% AP 525 TEAAEB)E 0~1.920<10—02 day/m22 HF 6.986<10—03
day/m2, $-E5F24715(0)E 7.216%X10—08~1.094x10—-05 day2/mb=Z B 5.050%10—06 day2/m5
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Table 112. Interpretation result of step

drawdown test in SD1200(PW1)

o I PAES ZARS R Optimum yield
€p
B(day/m2) C(day2/m5) B(day/m2) C(day2/m5) m’'/day L/min
stepl 0 1.094x107%
step2 | 3.707x10°% | 4.390x10" s .
o 08 1.424X<10 2.000x10 620 430.6
step3 5.039%10 7.216X<10
stepd | 1.920x107% | 4.797x107"
| PW-1 / w1 ,
| | 0=620 mfday 0002
5150 ,,/’, 75 E I I - 1
g = ’ . % ooo <
*’p’/ : i
00 Lt ! ! ‘ R ‘ 000t | | | | u u
100 200 300 4g;J (m;/d;’;)o 600 700 100 200 300 4(():? (m/d:yO)O 600 700 800
<58 o) FAY> <& o MBS
Fig 121. Interpretation result graph of step drawdown test in SD1200(PW1)
SD1200(PW2)
s AA Q] A8l AEFS 1Este], ZF gAEE 840, 1,010, 1,190, 1,380 m3/day 2 % =
I FIHA A A]
o TAE AR A 1AIZE A TGAIRE AGAIZEA] AAJstEoH, 74 dAEE s 9
A FAAXNZIEA F38HFS 273
© 7k BTk BAE FARRES AFBEINEG olgdte] 11 vtk A4F AZ 5

Table 113. Test result of step drawdown test in SD1200(PW2)

Ave. Vield Drawdown water level(m)
Filter type | Test No. Step (L} ) Pumping well
min Total Ad
stepl 840 0.98 0.98
step? 1,010 1.26 0.28
Dual filter SD1200
(PW2) step3 1,190 1.68 0.42
step4 1,380 2.35 0.67
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Fig 122. Variation of yield and water drawdown level in step drawdown test(SD1200(PW2))
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Table 114. Interpretation result of step drawdown test in SD1200(PW2)

A 2% A9 Optimum yield
B(day/m2) | C(day2/m5) B(day/m2) C(day2/mb5) m'/day L/min
stepl 0 1.389%x107%

Step

step2 | 7.331x107% | 4.756x10"""

step3 | 8.980x10°% | 1.961x10°" 2.870x<10°™ | 1.000x107°° 1140 791.7
stepd | 1.176x107" | 3.224x107%

L PW-2 ° PW-2 .

L Q = 1,140 m/day ‘:/ //

‘-

m
o
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0.00140
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\
s/Q(day/mv)

P
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Fig 123. Interpretation result graph of step drawdown test in SD1200(PW2)
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Table 115. Test result of step drawdown test in SS300(PW3)

. Drawdown water level(m)
) Ave. Yield :
Filter type | Test No. Step ve .1e Pumping well
(L/min)
Total Ad
stepl 600 0.47 0.47
Single SS300 step2 750 0.64 0.17
filter (PW3) step3 940 0.86 0.22
step4 1,110 1.09 0.23
0.00
PW-3
0.50 w
- 600 m3/day
£ £48=0.47Tm A 940 m3/d
S
&
1.00 — LAA
1,110 m3/day
L As =0.23 m
1.50 1 1 1 1

0 60 120 180 240
Elapsed time(min)

Fig 124. Variation of yield and water drawdown level in step drawdown test(SS300(PW3))
g A4 FrFE 900m3/day o2 YEREon, old thek Al A4St
A Y425 FEAAF(B)E 0~6.320<10—03 day/m2E HH 3.757X10—03

day/m2, S-E5FE2A14(0)E 7.224%10—08~1.306X10—06 day2/m5E B 5.996<10—07 day2/mb
2 AAkd

0

Table 116. Interpretation result of step drawdown test in SS300(PW3)

_El__/\-] Z /‘\j 3 .
Step A224 SRk Optimum yield

B(day/m2) C(day2/m5) B(day/m2) C(day2/mb5) m'/day L/min

stepl 0 1.306x10°%

step2 | 4.197x107% | 4.667x10"""

e =04 = —-07
step3 | 4.513x10°% | 7.224x10 % | 029410 4.000>10 900 625.0

stepd | 6.320x107" | 5.418x10"""

— 145 —



120

0.00100

PW-3

1.00

Q = 900 m*¥/day

o
@
o

0.00090

Drawdown(m)

0.60

s/Q(day/m)

0.00080

s
-
’

0.40 il I I I

500 600 700 800

900

Q (mv/day)
<& o FADsk>

SSlZOO(PW4)

1000 1100

0.00070

PW-3

1200 600

700 800 900 1000
Q (mv/day)

<g5g o) HISS Y

Fig 125. Interpretation result graph of step drawdown test in SS300(PW3)
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Table 117. Test result of step drawdown test in SS300(PW3)
. Drawdown water level(m)
) Ave. Yield -
Filter type | Test No. Step ZE / .1e) Pumping well
fn Total Ad
stepl 600 0.39 0.39
lst step2 720 0.60 0.21
U step3 780 0.77 0.17
Single SS1200 step4 920 1.01 0.24
filter (PW4) stepl 720 1.06 1.06
ond step2 800 1.35 1.35
step3 910 1.67 1.67
step4 1,000 2.01 2.01
L 1Ak} 23 BFOIA G 9 gstel s WIgel F4E Atk 1Y) ofels
o PW49] AHAYFHFL 130 920 m3/day, 1xFellA 1,000 m3/dayo]de 2 HriE 4 Joru}
PW4e] #HFZ(Zo], FTHL YA & 1HAWUE W, 1,000 m3/day ©F FAlel= A3k
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Fig 126. Variation of yield and water drawdown level in step drawdown test(SS1200(PW4))
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Fig 127. Interpretation result graph of step drawdown test in SS1200(PW4)
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Table 118. Average Yield(Q) and hydraulic conductivity(k) according to the time of each test well

) SD1200(PW1) SD1200(PW2) SS300(PW3) SS1200(PW4)
t(lflrr‘f Ave.Q | k | Ave.Q k  AweQ | k | Awe. Q| k
(L/min) | (cm/sec) = (L/min) | (cm/sec) = (L/min) | (cm/sec) = (L/min) @ (cm/sec)
6 596.1 0.050 801.8 0.18 623.6 0.095 728.5 0.127
12 595.9 0.045 867.7 0.16 584.6 0.086 736.1 0.109
18 577.8 0.043 868.1 0.15 575.7 0.084 731.0 0.102
24 474.6 0.044 867.9 0.14 575.7 0.082 729.3 0.098
30 562.2 0.042 873.1 0.13 545.2 0.080 688.8 0.096
36 556.1 0.042 881.2 0.13 523.6 0.078 673.6 0.095
42 556.2 0.042 896.4 0.12 521.5 0.078 658.4 0.095
48 540.8 0.041 892.1 0.11 521.3 0.078 657.8 0.093
54 535.5 0.041 874.4 0.11 515.5 0.076 631.2 0.095
60 536.7 0.041 871.8 0.11 509.4 0.076 665.4 0.092
66 536.3 0.041 869.9 0.11 509.1 0.076 692.4 0.088
72 516.5 0.040 869.8 0.11 509.7 0.077 690.8 0.086
78 522.9 0.040 853.6 0.11 500.0 0.075 660.0 0.086
84 523.7 0.040 839.6 0.11 497.4 0.075 635.5 0.086
90 523.5 0.040 841.2 0.11 500.7 0.075 615.8 0.087
96 513.7 0.040 840.0 0.11 500.4 0.076 615.6 0.087
102 519.3 0.052 835.8 0.11 4949 0.073 582.8 0.089
108 — - 828.4 0.11 487.6 0.072 566.0 0.093
114 830.0 0.11 488.0 0.074 - -
120 558.2 0.043 830.1 0.11 488.2 0.074 - -
126 572.6 0.057 828.9 0.11 485.5 0.072 - -
132 — - 830.2 0.11 481.7 0.071 - -
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Fig 128. Comparison
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Table 119. Dual filter and the single filter's average hydraulic conductivity(k, After 60hr) and increase
and reduction ratio(%) for SS300(PW3) and SS1200(PW4)

Ave. Yield Ave. k Contrast
fil T . ) 300(PW3
ilter type est No (L/min) (em/sec) Contrast SS300(PW3) SS1200(PW4)
Dual SD1200(PW2) 843.8 0.107 144.3% 121.6%
SS300(PW3) 496.3 0.074 100.0% 84.3%
Single
SS1200(PW4) 636.0 0.088 118.7% 100.0%
200%
15005 | 144.3%
e 118.7% 121.6%
< 100.0% 100.0%
51000 1 84 3%
= 5000
0%
SD1200(PW2) = SS300(PW3) | SS1200(PW4) | SD1200(PW2) 55300(13\)& 3) ‘ SS1200(PW4)
Dual Sigle Dual Sigle
Contrast PW3 Contrast PW4

Fig 129. Comparison of the dual filter and the single filter's hydraulic conductivity(k) increase and
reduction ratio(%) for SS300(PW3) and SS1200(PW4)

— 150 —



(2) % 4
8o Ud P4 B4

« AFHA o2 A7to] AATLFE o] Az FE YE

« AZo| B $E7 g2 o]FHEQ) SD1200(PW1)9] 7%, 18~24X7F 77t e 9 %H 0 F
7h dAste] EF AlZHle] wlE) Axe FEE Bl At B 7lESdl =gdteT
oF 30A17t0] 225 om, ojwjo] HF FFHS 566.12L/min%. HE3F, 102~114A17 = &4
A0 Z It drE YA R #6354 i

« o|FZHHFA SD1200(PW2) 8] B¢, =9 a&o] F&stod A7t 531 79 =
st oF 48A1%10] 8 ERoH, MH B FrEke 874.421/mingd

« DUBHFSA SS300(PW3)e] -, 770] Aot gl 97t §43] et e, A7t
3 7o Eesked of 647te] A Eom, oo P FFEFS 584.59L/min¢

« FUIHHSTA SS1200(PW4) 9] A5, Astr97F J3k 7IE59 o E2ah=t oF 30A17te] &8
How, ojujo] Hit P 673.61L/minY

Table 120. Average yield(L/min) by time according to the long—term pumping test in each well

time (hr) Average Yield(L/min)
SD1200(PW1) SD1200(PW2) SS300(PW3) SS1200(PW4)
0~6 596.14 801.76 623.63 728.53
6~12 595.87 867.70 584.59 736.09
12~18 577.80 868.09 575.72 731.02
18~24 474.61 867.90 575.73 729.33
24~30 562.20 873.05 545.20 688.76
30~36 556.12 881.18 523.59 673.61
36~42 556.15 896.38 521.51 658.35
42~48 540.79 892.14 521.25 657.81
48~54 535.51 874.42 515.51 631.16
54~60 536.70 871.79 509.41 665.37
60~66 536.31 869.89 509.10 692.41
66~72 516.48 869.75 509.65 690.78
72~78 522.89 853.58 499.95 659.97
78~84 523.69 839.58 497.42 635.53
84~90 523.47 841.18 500.68 615.80
90~96 513.65 839.98 500.36 615.63
96~102 519.27 835.80 494.86 582.76
102~108 - 828.37 487.61 565.95
108~114 - 830.04 487.96 -
114~120 558.15 830.07 488.19 -
120~126 572.55 828.90 485.45 -
126~132 - 830.21 481.73 -
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Fig 130. Mean yield per unit time in each test well
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Aol ed F=& WdoR o|FdHATA SD1200% LAY FH T
FA47 5512009 Frda Hluwshd, S1 9 ZEAHR AIG F 4847 o] ¥ 5
FIEHATH ol DLIEAFA ¥l oF 1385%9 H&ES Hole ZoR HriHen, vpA
TIHAIEF 108A17F 0] F) o)l 146.4%] §&S Bo] Alzte] Ao we} 1 v Eo)
Ao 374
* E3 o]TEEFHTAS SD12OOJJr o2 AAE= GdIE AT SS3009] drHds vl

Table 121. Contrast yield ratio(%) over time in all test well

) Average yield(L/min) Contrast k ratio(%)
T(LT)G SD1200 | SD1200 | $S300 | $S1200 | SD1200(PW2)/ | SD1200(PW2) = SS1200(PWA)S
(PW1) (PW2)  (PW3) = (PW4) SS300(PW3) /SS1200(PW4)  S300(PW3)

0~6 | 596.14 80176 | 623.63 72853  128.6% 110.1% 116.8%
6~12 | 595.87 | 867.70 | 584.59 | 736.09 = 148.4% 117.9% 125.9%
12~18 | 577.80  868.09 | 575.72  731.02 @ 150.8% 118.8% 127.0%
18~24 | 474.61  867.90 | 575.73 | 729.33 | 150.7% 119.0% 126.7%
24~30 | 562.20 @ 873.05 | 545.20  688.76 = 160.1% 126.8% 126.3%
30~36 | 556.12  881.18 | 52359  673.61  168.3% 130.8% 128.7%
36~42 | 556.15 896.38 | 52151  658.35  171.9% 136.2% 126.2%
42~48 | 54079  892.14 | 521.25 657.81  171.2% 135.6% 126.2%
48~54 | 53551 87442 51551 63116 169.6% 138.5% 122.4%
54~60 | 536.70 87179 | 509.41  665.37  171.1% 131.0% 130.6%
60~66 | 536.31 869.89 | 509.10 69241  170.9% 125.6% 136.0%
66~72 | 516.48 869.75 | 509.65 690.78  170.7% 125.9% 135.5%
79~78 | 522.89 85358 | 499.95  659.97  170.7% 129.3% 132.0%
78~84 | 523.69 83958 | 497.42 63553  168.8% 132.1% 127 8%
84~90 | 52347 84118 | 500.68  615.80  168.0% 136.6% 123.0%
90~96 | 513.65 839.98 | 500.36 615.63  167.9% 136.4% 123.0%
96~102  519.27  835.80 | 494.86 58276  168.9% 143.4% 117.8%
102~108 = — | 82837 | 487.61 56595  169.9% 146.4% 116.1%
108~114 | — | 830.04  487.96 - 170.1% - -
114~120 | 558.15 @ 830.07 @ 48819 - 170.0% - -
120~126 | 572.55 @ 828.90 @ 48545  — 170.7% - -
126~132 - | 830.21 48173 - 172.3% - -
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Fig 131. Contrast of yield(L/min) over time in all test well
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Fig 132. Variation graph of yield ratio(%) over time for SD1200(PW2)/SS300(PW3) and
SD1200(PW2)/SS1200(PW4) and SS1200(PW4)/SS300(PW3)
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Table 122. Average yield of in the case of drawdown level EL. 61.5m

Time Average yield(L/min)
(hr) SD1200(PW1) SD1200(PW2) SS300(PW3) SS1200(PW4)
0~6 - - - -
6~12 - - 584.59 -
12~18 - - 575.72 -
18~24 - - 575.73 -
24~30 - - 545.20 688.76
30~36 556.12 - 523.59 673.61
36~42 556.15 — 521.51 658.35
42~48 540.79 - 521.25 657.81
48~54 535.51 874.42 515.51 631.16
54~60 536.70 871.79 509.41 665.37
60~66 536.31 869.89 509.10 692.41
66~72 516.48 869.75 509.65 690.78
72~78 522.89 853.58 499.95 659.97
78~84 523.69 839.58 497.42 635.53
84~90 523.47 841.18 500.68 615.80
90~96 513.65 839.98 500.36 615.63
96~102 519.27 835.80 494.86 582.76
102~108 - 828.37 487.61 565.95
108~114 - 830.04 487.96 -
114~120 - 830.07 488.19 -
120~126 - 828.90 485.45 -
126~132 - 830.21 481.73 -
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Fig 133. Relationship of yield and elapsed time by each test well
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Table 123. Required time at 50% yield and the contrast ratio of each test well
' ' Q1/2 yield) T(Required Contrast Contrast
Test No. Regression equation (L/min) time) SS300(PW3) SS1200(PW4)
(day) (%) (%)
SD1200(PW1)  Q = —0.5999T + 573.15 278.06 491.9 - -
SD1200(PW2) = —0.6672T + 908.02 437.21 705.7 190.7% 216.1%
SS300(PW3) = —0.7473T + 568.83 292.30 370.0 100.0 113.3%
SS1200(PW4) Q = —1.198T + 727.94 336.81 326.5 88.2% 100.0
500 ~ 800 206
Sa00 a =
S;OO | 922 336.8 E 600 492
= £, 400 i 326
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Fig 134. Comparision of 50% yield and required time at 50% yield
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Fig 135. Comparision of SD1200(PW2)/SS300(PW3), SD1200(PW2)/SS1200(PW4)
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Table 124. Average Yield(Q) and hydraulic conductivity(k) according to the time of each test well

fime SD1200(PW1) SD1200(PW2)
(hr) Ave. Q k Ave. Q k
(L/min) (cm/sec) (L/min) (cm/sec)

1 1076.0 0.124 795.2 0.12
2 903.5 0.109 712.8 0.11
3 871.8 0.106 677.0 0.10
4 852.4 0.104 692.7 0.10
5 840.9 0.102 661.6 0.10
6 826.0 0.101 643.7 0.10
7 810.9 0.100 640.4 0.10
8 811.0 0.099 641.2 0.10
9 809.6 0.097 638.8 0.10
10 812.3 0.097 628.8 0.10
11 815.7 0.099 625.2 0.10
12 814.8 0.100 609.3 0.10
13 814.9 0.100 615.8 0.09
14 814.8 0.100 615.7 0.09
15 814.3 0.099 601.6 0.09
16 814.3 0.098 602.5 0.09
17 797.7 0.098 601.9 0.09
18 797.7 0.098 603.2 0.09
19 796.4 0.098 606.1 0.09
20 798.0 0.098 603.2 0.09
21 796.3 0.098 600.0 0.09
22 796.6 0.097 601.2 0.09
23 798.5 0.098 599.8 0.09
24 799.1 0.098 600.1 0.09
25 797.9 0.097 604.9 0.09
26 797.5 0.097 603.3 0.09
27 795.0 0.096 603.4 0.09
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Fig 136. Comparison of hydraulic conductivity by time over in each well
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Table 125. Dual filter and the single filter's average hydraulic conductivity(k) and increase ratio(%) for
SS1200(PW4)

Ave. Yield Ave. k
i . ) 1200 4
filter type Test No (L/min) (cm/sec) Contrast SS (PW4)
Dual SD1200(PW2) 804.0 0.099 103.4%
Single SS1200(PW4) 607.0 0.095 100.0%
120%
103.4% 100.0%

100% -

k ratio(%)
N e ®
T3S
S o & ot
L L L

[e]
2
<

|

103.4% 100.0%
Dual Sigle
Contrast PW4

Fig 137. Comparison of the dual filter and the single filter's hydraulic conductivity(k) increase ratio(%)
for SS1200(PW4)
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Table 126. Average yield(L/min) by time according to the long—term pumping test in each well

: Average Yield(L/min)
time(day)
SD1200(PW2) SS1200(PW4)
1 1076.0 795.2
2 903.5 712.8
3 871.8 677.0
4 852.4 692.7
5 840.9 661.6
6 826.0 643.7
7 810.9 640.4
8 811.0 641.2
9 809.6 638.8
10 812.3 628.8
11 815.7 625.2
12 814.8 609.3
13 814.9 615.8
14 814.8 615.7
15 814.3 601.6
16 814.3 602.5
17 797.7 601.9
18 797.7 603.2
19 796.4 606.1
20 798.0 603.2
21 796.3 600.0
22 796.6 601.2
23 798.5 599.8
24 799.1 600.1
25 797.9 604.9
26 797.5 603.3
27 795.0 603.4
Average(after 3day) 809.3 618.5
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Fig 138. Mean yield per unit time in each test well
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Table 127. Contrast yield ratio(%) over time in all test well

Time Average yield(L/min) Contrast yield ratio(%)
(day) SD1200(PW2) SS1200(PW4) SD1200(PW2)/SS1200(PW4)

1 1076.0 795.2 135.3%

2 903.5 712.8 126.8%

3 871.8 677.0 128.8%

4 852.4 692.7 123.1%

5 840.9 661.6 127.1%

6 826.0 643.7 128.3%

7 810.9 640.4 126.6%

8 811.0 641.2 126.5%

9 809.6 638.8 126.7%

10 812.3 628.8 129.2%
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Table 127. Continued

Time Average yield(L/min) Contrast yield ratio(%)
(day) SD1200(PW2) SS1200(PW4) SD1200(PW2)/SS1200(PW4)
11 815.7 625.2 130.5%
12 814.8 609.3 133.7%
13 814.9 615.8 132.3%
14 814.8 615.7 132.3%
15 814.3 601.6 135.4%
16 814.3 602.5 135.2%
17 797.7 601.9 132.5%
18 797.7 603.2 132.2%
19 796.4 606.1 131.4%
20 798.0 603.2 132.3%
21 796.3 600.0 132.7%
22 796.6 601.2 132.5%
23 798.5 599.8 133.1%
24 799.1 600.1 133.2%
25 797.9 604.9 131.9%
26 797.5 603.3 132.2%
27 795.0 603.4 131.7%
mSD1200(PW2) mSS1200(PW4)
1.200.0
1.000.0 -
800.0 -
£
_@u, 600.0 -
g
400.0 -
2000 -
00
1 2 3 4 5 6 7 8 9 10 LE 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
Time(day)
Fig 139. Contrast of yield(L/min) over time in all test well
SD1200(PW2)/SS1200(PW4)
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g 1(5) g@//o ,“"%‘%‘% e e e 00 Bl e i~ G A S~y i
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Fig 140. Variation graph of yield ratio(%) over time for SD1200(PW2)/SS1200(PW4)
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Table 128. Average yield of in the case of drawdown level EL. 61.5m

Time Average yield(L/min)

(day) SD1200(PW2) SS1200(PW4)
4 852.4 692.7
5 840.9 661.6
6 826.0 643.7
7 810.9 640.4
8 811.0 641.2
9 809.6 638.8
10 812.3 628.8
11 815.7 625.2
12 814.8 609.3
13 814.9 615.8
14 814.8 615.7
15 814.3 601.6
16 814.3 602.5
17 797.7 601.9
18 797.7 603.2
19 796.4 606.1
20 798.0 603.2
21 796.3 600.0
22 796.6 601.2
23 798.5 599.8
24 799.1 600.1
25 797.9 604.9
26 797.5 603.3
27 795.0 603.4
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Fig 141. Relationship of yield and elapsed time by each test well
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Table 129. Required time at 50% yield and the contrast ratio

of each test well

) T(Required Contrast
) ) Q(1/2 yield) :
Test No. Regression equation i time) SS1200(PW4)
(L/min)
(day) (%)
SD1200
= —1.7058T + 835.7 426.2 240.1 213.3
ewz) O
SS1200
= —2.8046T + 661.9 346.3 112.5 100.0
ewy O "
ESOO 1262 < 400 -
‘§400 - 346.3 2
= = 240.1
2300 3
= 72200
5‘;200 1 E g 1125
S100 =
W, o
0 - E‘ 0 -
SD1200 SS1200 g SD1200 SS1200
(PW2) (PW4) & (PW2) (PW4)
‘Well No. Well No.
Fig 142. Comparision of 50% yield and required time at 50% yield
250% -
213.3%
200%
glso% .
2 100.0%
Z100%

50% -

0% -

213.3%

Dual

Contrast PW4

100.0%

Sigle

Fig 143. Comparision of SD1200(PW2)/SS1200(PW4)
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Table 130. Application factor for each test well

|
« A7IMEE F olFEH AT Uled @dgy AFA UiEel tiste] F7F A 3AE
b}

Unconfined Observation well Groundwate = Influence .
. . ) Well radius
Test No. aquifer thickness distance r level radius (cm)
(cm) No. (cm) (GL—cm) (cm)
SD1200(PW2) 1450 OW-2 498 903 5000 20
SS1200(PW4) 1350 OW—4 530 867 5000 20
() AR FIN G A
G A538 $5A5 B4A
« o]TEEFASAA SD1200(PW2)e] 7t BAE F4AFE A Ay F4A4 Hee
0.190~0.274cm/secE H7EoH, Hit FFAIG+ 0.228cm/secE £ 4
o FUIEHFAQ SS1200(PW4) 9] 7+ GAE EFASE AT 23 F4A14 Hele
0.124~0.155cm/sec® B71Eon, B E5AI5E 0.138cm/secE 44
Table 131. Hydraulic Conductivity by step—drawdown test results
Drawdown water level(cm) k(cm/sec)
Test Ave. Q ; . )
No Step (L/min) Pumping well Oservation well Use Pumping well
' Total Ad Total Ad by step k | Average k
stepl | 618.2 64.2 64.2 7.6 7.6 0.274
step2 | 778.5 94.2 30.0 12.8 5.2 0.242
SD1200
(PW2) step3 | 900.7 120.3 26.0 16.6 3.8 0.225 0.228
step4 | 1037.3 | 153.9 33.7 20.9 4.3 0.210
steph | 1174.3 | 202.3 48.4 25.1 4.2 0.190
stepl | 482.3 105.5 105.5 17.6 17.6 0.155
SS1200( | step2 | 555.2 141.6 36.1 25.7 8.1 0.139
0.138
PW4) | step3 | 625.9 174.6 33.0 31.2 5.4 0.133
stepd | 692.5 219.9 45.2 36.9 5.7 0.124
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Fig 144. Comparison of Hydraulic Conductivity by step—drawdown test and variation of 1st and 2nd test
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Fig 145. Change of hydraulic conductivity according to yield of test hole
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Table 132. Optimum yield for yield regression equation in each well(drawdown level = 200cm)

filter ) . Coefficient of Optimum
Test No. Regression equation . . .
type determination | yield(I/min)
Dual SD1200 Q = —0.0147 X 5,2 + 8.0059 X s, 0.9973 1156.3
filter (PW2) + 143.08 ' '
Single SS1200 Q = —0.0061 X 5,2 + 3.9244 X s, 0.9849 740.9
filter (PW4) + 119.99 ) )
1.500 1.500
g g
- 51200 i 1156.3 - SLZ()() 1 11563
T E 2E 911.7
Z< o0 T2 900
S 740.9 £
v ET o +740.9
‘OE,E 600 - O;.é 600 - ) :
B4 z »Dual filter
£ 300 £ 300 - SDI200PW2)
= = -+ Single filter
SS1200(PW4)
0
SD1200(PW2) SS1200(PW4) Ist test 2nd test
Daul filter Single filter
Test No. Test division

Fig 146. Optimum yield in each test well(drawdown level = 200cm) and variation of 1st and 2nd test
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Fig 147. Relationship of drawdown water level and yield in each test well
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Table 133. Specific drawdown for each test

filter Q SW sw/Q
Test No. | Step -
type (L/min) | (m'/day) (cm) (m) (day/m’)
stepl 618.23 890.25 64.19 0.6419 0.00072
Dual | SD1200 step2 778.51 1121.05 94.23 0.9423 0.00084
oua step3 | 900.65 | 1296.94 | 120.26 1.2026 0.00093
filter | (PW2))
step4d | 1037.26 1493.65 153.91 1.5391 0.00103
stepb 1174.31 1691.01 202.33 2.0233 0.00120
stepl 482.3 694.51 105.52 1.0552 0.00152
Single | SS1200 step2 555.17 799.44 141.6 1.416 0.00177
filter (PW4) step3 625.87 901.25 174.63 1.7463 0.00194
step4 692.48 997.17 219.85 2.1985 0.00220
40
35
30
E
S 25
) -
L 20 -
- m
g = o ©SD1200(PW2)
“ o - e 3 )
05 . B SS1200(PW4)
0.0 ‘ ‘ . ‘ ‘ ‘ ‘
0 200 400 600 800 1000 1200 1400
Q(L/min)

Fig 148. Relationship of Specific drawdown and yield in each well
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Table 134. Optimum yield estimation used specific drawdown equation(drawdown level = 2.0m)

filter Test No Regression equation B C Optimum
type ' (X10-3 d/m’) Yield(L/min)
Dual SD1200 ,
= + 0.1933E-03 | 0.0006E—03 1160.9
filter (PW2) s, = 0.0006Q 0.1933Q
Single | SS51200 )
i = 0. - 0. —0.0067E—03 | 0.0022E—-03 663.2
filter (PW4) s, = 0.0022Q 0.0067 Q@
1500 1500
g £
_ 51.200 1160.9 L5100 P
% g 900 é éE‘ 900 89%39
Il - ERN G
.é % o S63 i & - 612 T +663.2
&z Sz
P S »Dual filter
£ 300 £ 30 SDI200PW2)

0

SD1200(PW2)

Daul filter
Test No.

SS1200(PW4)
Single filter

0

-+ Single filter

SS1200(PW4)

Ist test

Test division
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Fig 149. Comparison of optimum yield estimation used specific drawdown equation and variation of

1st and 2nd test
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Fig 150. Relational expression of Specific drawdown and yield in each well
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Table 135. optimum yield estimation used point of inflection

filter ) ; SW Optimum Yield
Test No. Regression equation .
type (cm) (L/min)
Dual SD1200 Eq1l Q = 5.0445 X s, + 297.19 137 5 9008
filter | (PW2) Eq 2 Q = 2.8304 X s, + 601.63 ' '
Single | SS1200 | Eq 1 Q = 2.0765 <X s, + 262.52 1758 627 7
filter (PW4) Eq 2 Q = 14730 X s, + 368.64 ’ ’
SD1200(PW2) SS1200(PW4)
1500 + 1000
1200 - y=2.8304x + 601.63 800 y=1.473x+368.64
E 900 g 600 - /
2 2
3 Z
= 600 - = 400 ¥=2.0765x +262.52
y=5.0445x +297.19
300 - 200
0 0 T T
0 100 200 300 400 0 100 200 300 400
Drawdown water level(cm) Drawdown water level(cm)
Fig 151. Graph of inflection point estimation used linear equation
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Fig 152. Comparison of optical yield for dual and single filter well and variation of 1
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Table 136. Groundwater quality
g = AL
S0l &5 = (pH) 5.8~8.5
Q 181 B s 5,000 ©]3HMPN/100ml)
L9=4 Rk 20 oJg}
(570) A Aol 250 o]a}
A¥kA|F 1mlZ 100CFU o]3}
7t = & 0.01 °]3}
A& 0.05 ©]3}
Al g e
F £ e
71 < EHE
¥ = 0.005 ©]3}
E 3 =y 0.1 o3}
FaER 67125 0.05 °]a}
(1571) EfZ2=d9d 0.03 ©]3}
HEIGSEZ9 44 0.01 o3}
1.1.1-EgZ=2dq¢ 0.15 °]3}
W oA 0.015 ©]&}
EFd 1 o]3}
g 0.45 ©]3}
EREI- 0.75 o]&}
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Table 137. Total Coliforms numbers by date in long term pumping test

23 Z) AT : Water quality standard 5,0000]3H4=/100mL)

* SD1200(PW1) | SD1200(PW2) | SS300(PW3) SS1200(PW4) River
2019-07-04 350 33 23 13 350
2019-07-09 5 2 70 e 140
2019-07-15 280 13 8 e 54000
2019-07-19 17 33 13 e 540
2019-07-24 13 920 e e 350
2019-07-29 11 1600 e 2 3500
2019-08-02 2 11 2 e 140
2019-08-07 33 70 70 e 170
2019-08-12 22 8 2 6 170
2019-08—-16 26 21 8 e 110
2019-08-21 8 5 17 e 1600
2019-08-26 13 2 14 e 240
2019-08-30 2 4 22 EAE 220
2019-09-04 79 et 79 5 2400
2019-09-09 70 ek 170 36 460
2019—-09-16 EAE 1600 EHE 33 220
2019-09-20 17 49 33 4 84
2019—-09-25 220 11 e 8 790

B
60000
~355000
gSOOOO .
S 45000
Z 40000
’235000 5 ®SDI1200(PW1)
530000 WSD1200(PW2)
525000 T SS300(PW3)
£ 20000 #SS1200(PW4)
EISOOO ) HRiver
£ 10000
5000
0 s * - @ i
7/4 7/9 7/14 7/19 724 7/29 8/3 8/8 8/13 8/18 8/23 8/28 9/2 9/7 9/12 9/17 9/22
Date

Fig 153. Variation of Total Coliforms over time in long term pumping test
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Table 138. pH by date in long term pumping test

A3 BE AT A2eF 7IES UEee AoE B e, shdge]
8

“ pH : Water quality standard 5.8~8.5

T SD1200(PW1) | SD1200(PW2) | SS300(PW3) | SS1200(PW4) River
2019-07-04 7.2 7.1 7.3 7.4 8.4
2019-07-09 7.3 7.2 7.3 7.2 8.3
2019-07-15 7.2 7.1 7.1 7.8 8.3
2019-07-19 7.2 7.3 7.3 7.5 8.2
2019-07-24 7.1 7.1 7.1 7.3 7.8
2019-07-29 7.0 7.1 7.1 7.2 7.6
2019-08—-02 7.1 7.2 7.2 7.2 7.0
2019-08-07 7.5 7.4 7.3 7.4 8.4
2019-08-12 7.2 7.4 7.3 7.4 8.3
2019-08—-16 7.3 7.4 7.3 7.4 9.0
2019-08—-21 7.3 7.4 7.3 7.5 9.3
2019-08-26 7.2 7.4 7.2 7.2 9.0
2019-08-30 7.2 7.3 7.4 7.3 8.1
2019-09-04 7.2 7.3 7.4 7.3 8.0
2019-09-09 7.2 7.3 7.4 7.4 7.9
2019—-09-16 7.2 7.2 7.2 7.4 8.1
2019-09-20 7.2 7.4 7.5 7.5 8.2
2019—-09-25 7.2 7.2 7.1 7.3 7.8

10.0
9.5 1
9.0 -

85

T 80 -

7.5

7.0
6.5
6.0

7/4 79 7/14 7/19 724 7/29 8/3 8/8 8/13 8/18 8/23 8/28 9/2 9/7 9/12 917 9/22
Date

Fig 154. Variation of pH value over time in long term pumping test
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AAHd 24 (NOs—N)

PAAT BE A5 ABEF 1FS 205 @t o2 BEgen, safAE
71EA) ol B71g

« ATt WE NO-N B Wshe 94 2 A4 mEed BTHH P4 ek 1
Hal7l 34 &7 A3 e Hol=

o SRRl Bl vr e g3 yeha flow, Ao ato FjAo R w2 gE Holal 3l
=t ol dHoae HXHEAE FAFARE F7)Hola AEAQ] AR JFoeT Ady
Table 139. NO3s—N value by date in long term pumping test
“ A2 A A Water quality standard 20mg/Lo]3}

TE SD1200(PW1) | SD1200(PW2) | SS300(PW3) | SS1200(PW4) River
2019-07-04 8.5 5.5 2.6 2.0 1.6
2019-07-09 1.9 2.4 2.2 8.6 1.6
2019-07-15 7.5 2.8 2.3 0.1 0.9
2019-07-19 8.7 4.0 3.2 1.6 0.8
2019-07-24 8.6 7.6 3.7 1.5 0.9
2019-07-29 8.8 8.9 7.9 1.4 2.1
2019-08-02 9.3 8.8 7.2 2.6 2.0
2019-08-07 8.9 8.7 5.1 1.7 1.4
2019-08—-12 8.9 8.9 9.3 2.1 1.4
2019-08-16 8.6 8.8 9.2 2.4 1.1
2019-08-21 8.1 9.0 9.8 3.8 1.1
2019-08—-26 9.4 9.3 9.2 3.3 0.8
2019-08-30 7.7 5.4 9.0 3.3 1.4
2019-09-04 5.6 6.3 9.0 3.9 1.1
2019-09-09 5.4 6.2 7.9 2.8 1.6
2019-09-16 5.8 6.1 5.4 1.7 0.9
2019-09-20 5.9 5.7 5.1 2.0 1.3
2019-09-25 6.8 6.4 5.7 1.5 1.7

HibdE s
30.0 +
25.0
20.0
@SD1200(PW1)
15.0 ESDI1200(PW2)

Concentration(mg/L)

7/29 8/3 8/8 8/23 9/2

7/9

714 719 7/24 8/13

Date

8/18 8/28 97 9/12 917

Fig 155. NO3—N value over time in long term pumping test
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A Aol &(Cl)
« B8 BE FHEAHANA LS VES 2SR Ze AeE HUIEHAoH, SHHFAT

NEA oz B7He
L AR ME Cl FF W 95 2 AFY BEN QT PIS ek
c a0l P AFAI A5 wRIA AEH ol o 10% 2] 5

Table 140. Cl value by date in long term pumping test

=

aw o A 0])& : Water quality standard 250mg/L°]3}

= SD1200(PW1) | SD1200(PW2) | SS300(PW3) | SS1200(PW4) River
2019-07-04 23.7 24.5 19.2 22.0 26.3
2019—-07-09 21.3 22.9 25.0 23.9 19.2
2019-07-15 23.8 21.6 18.5 27.7 29.0
2019-07-19 24.5 22.1 17.0 19.9 21.9
2019—-07-24 23.3 23.4 21.6 19.3 16.7
2019—-07-29 23.8 26.0 23.8 20.3 9.8
2019-08-02 26.2 22.4 20.5 21.2 16.1
2019—-08-07 26.8 26.4 23.0 21.0 18.8
2019-08—-12 27.6 27.8 24.8 21.0 16.4
2019-08-16 25.1 27.7 25.7 21.8 21.4
2019-08-21 26.0 28.6 26.3 23.6 23.2
2019—-08—-26 27.4 26.7 26.0 24.1 25.8
2019—-08-30 28.0 25.1 25.3 22.9 23.4
2019-09-04 28.7 26.5 26.7 22.5 23.9
2019—-09-09 28.6 27.2 27.8 25.1 21.1
2019-09-16 27.0 26.4 28.9 24.0 19.3
2019-09-20 29.8 28.6 32.7 27.5 22.7
2019—-09-25 31.2 26.0 19.1 25.5 12.0

1
(=3
[=}

(5]
9]
(=]

[
[=3
<=

®SDI1200(PW1)
B|SD1200(PW2)

SS300(PW3)
#SS1200(PW4)
KRiver

—
W
(=}

—_
f=3
(=}

Concentration(mg/L)

7/4 7/9 7/14 7/19 724 7/29 8/3 8/8 8/13 8/18 8/23 8/28 9/2 9/7 9/12 9/17 9/22
Date

Fig 156. Variation of Cl over time in long term pumping test
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Table 141. Toluene value by date in long term pumping test

A

. N
S|
%

L

.
oY

Eqe A Ao) : Water quality standard 250mg/L°] 3}
B ;
SD1200(PW1) | SD1200(PW2) | SS300(PW3) | SS1200(PW4) River
2019-07-04 2HE EHE EHE Bl EHE
2019—07-09 EHE EHE EHE EHE EHE
2019-07-15 2HE EHE EHE EHE EHE
2019-07-19 EHE EHE EHE B4 EHE
2019-07—-24 =4S =4S 2AE B4E ERE
2019-07-29 ERE EHE EHE EHE EHE
2019—08—02 ERE EAE EAE EHE B4
2019-08-07 EHE EHE EHE Bl EHE
2019-08-12 2HE EHE EHE B4 EHE
2019-08-16 2HE EHE EHE Bl EHE
2019-08-21 ek ey el 0.002 ek
2019-08—-26 EHE EHE EHE EHE EHE
2019-08—-30 ek ey EHE A4S BAE
2019-09-04 0.005 0.004 0.002 24Z ey
2019-09-09 0.003 0.002 0.003 et E4E
2019-09-16 0.004 0.004 0.004 ey ey
2019—-09-20 B4 0.002 BHE 24E 24E
2019—-09-25 0.004 ek 0.004 0.003 ety
EZd
1.2 +
1.0
=
go,s
~§/ ®SD1200(PW1)
;-: 0.6 ESD1200(PW2)
£ SS300(PW3)
S04 48S1200(PW4)
5 *River
0.2 -
0.0 ¥ v — v 3 K o —K R % g K
7/4 7/9 7/14 7/19 724 7129 8/3 8/8 8/13 8/18 8/23 8/28 9/2 9/7 9/12 9/17 9/22
Date
Fig 157. Variation of Toluene over time in long term pumping test
(7 R 2
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ﬂ 0
o

. 75}71*13 M= Ald F

c ololi A F EAAGAAE 7 B Pt Seldstel BAE BAsll
CEF WANE wigoR ATINGAN B 2SS sl dloiiy F G4
« £29 ooldq Fo) e ool Aol A7INY AE vl B g

(2) Hr7t4d7
ANARNA A F7IAE A3
« Z7AZAAM AIE AR £ 39 A
o Frae
« T3 FY 7|7k SYIEFH5A SS1200(PW4) 2] Ht 4
w) o] 2|3k Aol P 274.25mE HI7HE

Table 142. Average yield and drawdown level after 3day in each well

ol SR H Aejol A o] F

IEH45A SD1200(PW2)<¢] 3
809.3L/minZ H7}=RoH, ojufjo] 2|st9] et i 304.03m= H7HE

22 618.52L/minZ H7}1E 9o, o

Time SD1200(PW2) SS1200(PW4)
(day) Average yield(I/min) = drawdown level (m) | Average yield(L/min) @ drawdown level (m)
4 852.4 303.1 692.7 294.1
5 840.9 304.2 661.6 279.5
6 826.0 303.9 643.7 270.7
7 810.9 299.6 640.4 270.8
8 811.0 305.3 641.2 275.0
9 809.6 310.2 638.8 280.8
10 812.3 315.7 628.8 273.4
11 815.7 305.2 625.2 273.9
12 814.8 302.1 609.3 263.4
13 814.9 302.7 615.8 274.1
14 814.8 302.6 615.7 283.3
15 814.3 305.7 601.6 267.9
16 814.3 310.1 602.5 266.7
17 797.7 299.2 601.9 268.1
18 797.7 299.1 603.2 271.5
19 796.4 300.6 606.1 275.2
20 798.0 302.2 603.2 271.5
21 796.3 301.2 600.0 268.6
22 796.6 301.9 601.2 275.0
23 798.5 302.1 599.8 274.7
24 799.1 302.4 600.1 278.4
25 797.9 304.8 604.9 274.7
26 797.5 305.5 603.3 276.8
27 795.0 307.4 603.4 273.8
Average 809.27 304.03 618.52 274.25
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CololiA olFel WARSAY ARE vigom Jrdu FegeARe WAS T 2
=23

Table 143. Optimum vyield for yield regression equation in each well

filter ) . Coefficient of
Test No. Regression equation .

type determination
Dual SD1200

= —0.0147 X 5,2 + 8.0059 X s+ 143.08 0.9973
filter (PW2) 9 Su Su
Single SS1200

= —0.0061 X 5.2 + 3.9244 X + 119.99 .9842
filter | (PW4) 4 o S 0.98

A 754

« AW T S HAGFAE BAS Bl olFEEASTAE SDI200(PW2)ol A 978t

304.03ecm(AAA A& Zste), GLIEFHG5A SS1200(PW4) oA =973+ 274.25 Luj
ofz=2kS Hr}lalge

« Jrte oA o] gt

av

AA G AT EH ST FEEae] #AA A4S o]
A3 WA 73351 o]z BEHHAFA L AF 150.5%, GLZEEHHATH Y] F5- 132.2%2]

« OJFIHFATAEANA £ N aFHE Hole A

A FHEH Wollde] oojid Ro= 2
Aol A o] oojq o] WHE = Foll Boh =2 744

7 ey o2 ddE

Table 144. Improvement rate based on air surging test

9

OO]:

E

. SD1200(PW2) SS1200(PW4)
T Before Surging |  After Surging | Before Surging |  After Surging
Dra‘l’g(:l’v(zrgater 304.03 304.03 274.25 274.25
Yield(L/min) 809.27 1218.3 618.52 817.5
Improvement rate - 150.5% - 132.2%
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Table 146. ZAPHE 2 W&
A} 3 2 Z A E A 1AEE 239 E [ 3xAE
AAAFZAL | <ZAAY FHO| AleA| A A3 g)ef 14 14 12
éﬂz& }\] = = ,q_ .;qzblzz 3lo] w }\]z‘g:f_oi 32-,9_ 23 33 33
}_/\]_ T - [CJRUNN B | = oo — 6] o o o
AFASA | Ak BEXE gt 23] 33] 33]
zg A7 AGEA} | «ZAAY ] A76|A ] EXE ot 0.3km | 0.6km | 705m
A zanegnie) 2l 2402 ARH AZRT e} ~ | 120m
EZAAAE | NES o83k Ak E7 = A543 203] 513] 463]
% _ } .
D5 NSN3 9% 8| o1m | -
EFAANY | FE FFAS gt - 33
Ay AWNEAAEY | oshn] HF, O - A4, = 5 63] 93] 113
A9 | LR O R e P 344 | 344 | 344
EPAR = R
Al F & A} WA A F3E8 AlF7] Power—450038
A ZA}L B X HI-VP(50mm)F&#&, fF33&, a7, T4 5
A&t SH *Water level Indicator (100m)
A7) 8] A A} *SAS-1000(ABEM, Sweden) 2 -t
A
=AHEA oA} «Seismograph(Geometrics, USA), Geophone @ Cable 5
EFAYAE *KS F 2307 7+ &3t Split Spoon Sampler
A A AE AE91547]1(DIVER), 3AFFHA(LEd»), 2 &
TUFHAE A5415471(DIVER), Dummy (4m), =E5& &
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AR A ANFRRANDN(ABES
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FAMSYTRA) 3 2 )

- 2EY PARE vhAe] BHEAY o8 AshEe BYs 3 AR HE ofdE 5 52
7

o} Aat wijd ] AAHSZRE FAEY AR =23 FAHRE
3= %% (First arrival) 2 2 (Picking) 3F & o] 2 a4 o g H =2
£ Hste g4 B
< 3iH g tolyuiolEE Faf Astujdel 2 5, @Ad%E SAAR]
Aol A Aupsithrt @89S ETE Mete iAo FAHEAAN A
FRA7IE B3l At 2TALE T F o] o] &3ty Jo=

FolE SO R 2EFAREE BANEEE TolE

=
=
=
=

(Delay—Time

Method), TFAH(Wavefront Method), 3132 H (Ray Tracing), GRM(Generalized Reciprocal
Method), EX1#]3] 92PH(Tomography Inversion Method) 5©] Ath

IFEF R IBE BAEE

Table 147. 71 AE 5
T 1% B 1§
Ao, AR, SR -EARY, =AY
2P, H89, A, A5 2SS, A, olot
HER GNF | S 9, BUY, S +331%, W%
Y, AR, FEY
R
S4E so gu | VA TS OF ERAL IAL A9 Al g,
o QFdo] vad A 3R] B A
o TAAET) EE A o)
Table 148. & SRS E(ALETEA)
Aaged @@ | a9
7% A e 1F BANEE BANEE AR
(km/sec) | (km/sec) | (kg/cm2)
«OLZA O] B AIY] 77 —"FlLOdo ~ = okzl_
_ ol FAEL sl 1-10emB oRE oo 007 | 300~700
FSG | 9 B AR T AR ARE T e e 20 o0ang
AolE AT FE ge A R
« O}l AlOF =0 Ao ~ AT
49, At S wdel 10-30emAER ) g 90 30 700~1.000
A A =FF BT ZdFde ks AEElors)
" . . B | 1.8~28 | 3.0~43 | 200~500
R T S I
FIPEE S S glon) 2o e A7
SEAHE SE T ne = A Lo~29 | 87~47 [1000~1300
B3 de oS ARgslor st @ 8ol 30~ 5 | o8ea1 | 4357 | 500~800
50cmBEe] HA(A3 A, tadie 5) - S
o3} 7}0} o}Alol o 2o = 3leks A
A o iﬁ; ;U‘ij ‘;;Oi %ﬁﬁiﬁ H;ﬁo} A | 29~42 | 47~58 [1,300~1,600
<] © = m o=
5 9 94 B | 4leld | 5718 800018
i ] Z 3 )
cger | TR HUS B WHR AL A 0| o
TET | 494 5 49901 $RE 4 B - ’

— 186 —



Table 149. BATEE g BAEH B s w2 2 8ud) dugte] Bi7

S E A} 3¢ ot
BAduET | A I3 700 ©]s} 700~1,200 1,200 ©]%
(m/sec) B 1& 1,000 ©]3} 1,000~1,800 1,800 o)
EFFAJAIEA (N) 50/10 w]%k 50/10 ©)%¢ -
= ols = ~ oAk
. BX 27] B TCR = 5% ©J3t | TCR = 5~10% o]’
B4&H RQD = 0% A= RQD = 0~10%
u o = o] 3§ = o] A}
IERE =27) B TCR = 25% ©]3} TCR = 25% ©]4
RQD = 0% A= RQD = 0~10% ©)%
ARSI RES FIRRES 3t AL, A

A1 OIFHE YR(aAR) 0l 4712 39 olFHE ZHEINOL:
|2 ¢ Line-1 2 ¥ Line-1
ERIELTEEL 2 & ugeanEy

o t|2019.04. o xt|2019.04. L TR

Fig 163. EVUrW} 175‘ 2 ]

() dFA 3
O EZBYAE
EZBYA DY B4
« AFEAS Baeled Ne e AZe) AULE 2 QA%
@ B % EYEAE SoA] A3el Us L0t =
1

5ol HE itk dA)

BEFHAAESY I
» Al&AH]= Drive Hammer(63.5kg), Split Barrel Sampler
* 63.5kg?] HE I3l 75ecmoll A AHHS) AlA Split Spoon SamplerE 30cm #HYUA7|=H A28
He 8435 34
o FA=AATFZ(KS F 2307)0] whE
« g AR ABHES ZE9 FAE, w9 Yelal ¥ QAR JH T HA
« B 30cmu] RN BHAS 503 ol W BATE F F
« A% 1.0mPte EBe A5 WslZb S vioh AA|
* Split Barrel& £2]A1A wdA & AFH - AHE Ase oo o EAER
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L FEPFE FE] Adtel BIFFABA2ADS FAE F B4 FAARAGS HAHE 3
MO FrTe FUSYIN (LA, 0I32)E ol &
L FOERFE BEF N AAF ABFASH/NDIVER S ASHEASHE ol
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5 7HA oz B39, 3 EAIHL Theis RecoveryHe A&
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Table 150. A2 &3}

Ald 43
TE W= F & AEF AE | FE EFEZ ESH
(m3/day) | (m) (mm) (HP) (mm)
37} 1 2191 72k 128-1 8.141 105 200 15.0 50
A3 2 29 Aqke] 110-2 0.627 150 150 1.0 25
A3 3 2914 B 4562 3.508 20 50 1.0 25
A3 4 21914 B 30417 3.741 30 50 0.3 15
7]Ek 5 299 g 379 3.631 20 50 0.3 16
A3 6 29 Bde] 433 3.741 30 50 0.3 16
A3 7 Z9H vk 609-9 4.467 100 200 2.0 32
A3 8 Z1919H rhetg] 961 4.511 150 200 3.0 50
37} 9 294 Be] 398 9.791 15.5 4,100 10.0 80
% A (m3/day) 42.158
@ AIFZAF
o B ARG AFY A dH TS gofste HHOE F 2740l FEH o, AFEAL g5
T UFAEAE 2 FASAE St #EHoE &8

T [ WE= | 942 | =9= | @ | usd A T SPT 3%
0.0~0.8 0.8~4.0 4.0~7.5 7.5~9.0 9.0~15.0
-1 15.
BH 08 | 32 | 35 | (15 | (6.0 >0 7
0.0~1.0 1.0~5.5 5.5~13.8 [13.8~15.0
-2 - 15. 1
BH (1.0) (4.5) (8.3) (1.2) >0 ;
3t A 1.8 7.7 11.8 2.7 6.0 30.0 20
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Table 152. A& M8

A5

LAy

o AXHEE 0.8~1.0me =357 BI3) FAANEL 4ol AeAw(SM)Z T
> <

Yelo} Qom, EALe) SR

53

of\e

E&=9
dg) §]7é J@*—]H *—“ﬁ%* -451 »]‘jr
THAA o 2 Nat-2 73]/30cm~2338]/30cmZE =<(Loose) ~ HF5ZH (Medium
Dense) 3t @ = (Relative Density) & Weh L, A28 A7) ¢ 1~7cme] AH L

A %A & 4.0~5.5me A& 3.5~8.3mY &F= & s
HSM)ZE A o, EALY] FE3FS & AHoly, dx= &
S Ha Qi
A1 93 N 233)/30cm ~ 503)/12cmE HEZ I (Medium Dense) ~ wj
(Very Dense)3F At = (Relative Density)S YERHIL At}

Fl
QL
H
=
(o5}
o,

YN
i) Fﬂ

ot

R T%OSXM-OJ 71%%‘-‘4 A¢to g Hmgto g FAHM AHEW & 7.5~13.8m
2 IS Axe A, G319 AgS eh
ARkE o7 JHMV} Elg=a= =

P = AeHE3H(Highly Weathered) ~ 2533 Moderately Weathered), =% <
(Weak) ~ 25 733H Medium Strong)& H.0]al, F0}8]4=&(TCR)E 66~73%°], 42
15=(RQD)= 0~22%°]T}.

1o
o>,

ki

2,
_>L
E

}_A

Cﬂ

B

lo,

ok

o o H

N, o

B 32 A7) Jucke wEGto s Wristem FAHW, BH-13I4T 8l
o %_‘?‘_i LE]O%OEq J\HZ“ §]1\H 1—§]

= B E323}(Moderately Weathered) ~2¥7 1f%ﬁ]r(Slightly Weathered), A=<
BE7FSH Medium Strong) ~"-738H Very Strong)< H.o]al, Fo}3]48(TCR)S 92~
, SHAXF(RQD)E 61~72%°]T}

©
=
R 9
2
fd
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Table 153. A& /&

® 3 A&y | A ED N ZAAs
z e J A B
° EL(+)m | GL(-)m EL(+)m 157, 7487 G.L(-)m
BH-1| 14.80 2.00 12.80 A= wgjael rigsias 15.0
BH-2 | 14.20 1.85 12.35 A= wael Qriasis 15.5

(vh) S =AL

O A78A AL
« ZAA G st AF
Ar TheA S A, o9 Aol o3 2FE AXE WAt Hgvbs#F T Y
= 712AEE E837] A8 F 254 (L-1, L-2)oA A7HIATEAE A

o) A7HIAe] £ES vefstal tieSe] AR EXAA ) uhE A

¢ BdE HES

Fig 177. A718| A AL A=
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Table 154. Line—1(L=150m, A=) A} A3

TEST LINE (Field Data Pseudosection)

o 5 10 186 20 26 a0 38 40 FLEN. R [ 70 75 &0 a5 a0 85 400 05 410 {18 120 125 130 136 140 145 180

134 291 443 608 763 [ohm-m)

TEET LINE (Theoretical Data Pseudosection)

o & 10 16 0 26 an 35 an 45 &0 66 &0 &5 70 75 ) a5 g0 9 00 08 110 118 420 128 130 138 40 145 180

m
&
£
I
£
a
149 324 T01 1618 3284 {ohm-m]
ZB] A &) 1 8] A sk
Sn - 8] = &l 18] A &)
@—Zone B®—Zone ©—Zone D—Zone
T7Hm) 40.0~72.0 84.0~140.0 19.0~54.0 78.0~135.0
Line—1
(;;Ie_ L AR | 40~10074 | 25~6.07H4 11.08}% 7.08%
A5/ H EAHZ, SIE EAHZ 7]RkQt 718kt

* Line—1(A%=)9 A7HIA S 104~3,330 O'me] H9E Jeh

o A AR (209 Q-moldh) = @—Zone(Z4 40.0~72.0mTZH) oA A &3} 4.0~10.0m(E 2= L
F3LE)7HA] B2, B—Zone(S4 84.0~140.0m77H) oA A3} 2.5~6.0m(E 25)7HA] Yebg

« THAFH (792 Ome)d) e ©—Zone(Z4 19.0~54.0mT-7H) oA A% 11.0m(7)8keh)slo) B
31, ®—Zone(F4 78.0~135.0m7ZH) A A% 7.0m(7]9eh) 310 Ve
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Table 155. Line—2(L=150m, 3}4=) &A} A3}

TEST LINE (Field Data Pseudosection)

0 5 10 18 20 5 30 3 a0 a5 50 L &0 85 0 75 20 85 0 95 100 105 110 118 1200 125 130 136

140 146 150

i -
d§7 Eﬁﬂ ‘533

45 &0 & 80 &5 70 75 & & 80 85 00 08 0 15 420 126 130 135 40 145 A0

eI T TR - " PR & 5 d T s aB R

143 3 472 634 FaSfshmem)

100 105 110 115
o
4
g
I
E
a
ZB] A &) 1 8] A sk
2w 9 8] = &) 18] A &)
@—Zone B®—Zone ©—Zone D—Zone
TZHm) 21.0~29.0 86.0~150.0 25.0~65.0 74.0~140.0
Line—2
(;{e_z) A=m) | 0.0~9.074 | 7.0~9.07% 10.03}%- 12,0313
A S/ H FTIE AT, FIE dLlsls 718kt

« ARAFH (209 Q'meo]sh)E @—Zone(Z4 21.0~29.0m77H) A AE3} 0.0~9.0m(ESHE) 71
B¥30, B—Zone(Z4 86.0~150.0mTzH oA %3} 7.0~9.0m(E 2Z)714 Yebd

« THAFH (792 Ome)d) e ©—Zone(Z4 25.0~65.0mT-7H) oA A% 10.0m(7)8keh)8}ol B
&Y, ®—Zone(Z4 74.0~140.0m7-7H oA A% 12.0m(7]¥Heh) 3kl e
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(vh) @FAF
O Z=BUYAE

o A|Z=ZA} Bl 1.0m

Aoz Fasgon 74

T IJAFA = k2o FoF 2

Table 156. A&H TFAUAE AH(3)/cm)
| HH3ZF F3E 3]
BH-1 9/30 ~ 11/30 23/30 ~ 50/14 7
BH-2 7/30 ~ 23/30 25/30 ~ 50/12 13
Table 157. A= ¥FAUYAE A7(3)/cm)

T & 1.0m 2.0m 3.0m 4.0m 5.0m 6.0m 7.0m
) 8.0m 9.0m 10.0m 11.0m 12.0m 13.0m -
BH-1 9/30 21/30 11/30 23/30 39/30 50/23 50/14

7/30 15/30 13/30 16/30 23/30 25/30 33/30
BH-2
38/30 46/30 50/30 50/27 50/17 50/12 -
@ HFAHAE
« AFZRA 87 5 B2F d5FY B, ARAS, FEARERE 59 FEEA gt
A8t BH-23 8ol A71%5A1E 2 S EAIES 53
Table 158. A4 AIE 23}
[o) xgl\o ?_]_. 2~ 0 }\"8‘:4' - =~ 74}’\ E)kﬁ}’\
2 W e P s Bt R o Rt gL EFEA S A5 A2 F5AS
(m3/day) | (GL.—m) | (GL.—m) | ¥ (cm/sec) (cm/sec)
Theis | 7.014x107" | 7.786x107% | 5.334x10"*
Paae) —
T Coover= | oon107 | 24675107 | 676710~
73} Jacob
BH-2  40.0 1.850 5.701
Neuman | 6.105x107" | 6.557x107% | 4.643x10"*
ﬂ% Theis 1 4
_ 9.427x1 — 169x1
AlE | Recovery 710 7.16910
3 7.861<107" | 5.603x107% | 5.978x107*
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OIS EE 2 (61 )01 b= #20| 2L (RED)
=TT T—TTTT T

Corrected Displacement (m)

o Ll

|

1 10

100
Time (min)

L
1000

<A71%4A1d BH-2 (Theis B)>

QI SRE 288l
T

21)01 Db #=0| 201 2 (RRD)

Displacement (m)

(AH) AWAIE

100

Time (min)

O AWEAANF

o 7t EXARAE

AR S A

1000

Parameters
T =06105 cm/sec
S =0.008557

Sy=0001
3 =01

%k+=A1d BH-2 (Neuman ¥H)>
Fig 178. BH-2 <A

o B 54¢ Sesh] Aol

Corrected Displacement ()

T

1

10,
Adjusted Time

min)

<A71%A18 BH-2 (Cooper—Jacob H)>

o1& 1 =E(ﬁl"')0‘hl" %AJLQJNE(R‘&D)

100

L
1000

5 =0002467

Residual Drawdown (m)

10. 100.
Time, o'

1000

1.0E+4

Oh Wells

Aquifer Model
e

Recovery)

Parameters
09477 cmsec
=954

<3]EA]3 BH-2 (Theis Recovey H)>

A At

AFZA Al REAUAFOE AFHE BEAE
o tate] EFHYTAKS Foll gASt BH-15F4] 33], BH-25F 4] 33] 5 % 63]¢] 4

Table 159. 7| E2AAH Az}
= | =L — Atterberg Sieve Analysis
zw B F BUER RSN N T e T agAS #4 | #200 | 0005
(m) 1 (USCS) | (®) | Gs) | gy | p %) | (%) | (mm)
2.0 GP 71 | 2.603 | NP. N.P. 382 | 4.0 -
BH-1 | 3.0 GP 88 | 2.602 | NP. N.P. 397 | 47 -
6.0 SM 161 | 2.642 | NP. N.P. 99.3 | 232 | 7.1
4.0 GP 73 | 2602 | NP. N.P. 383 | 4.4 -
BH-2 | 8.0 SM 121 | 2639 | NP. N.P. 988 | 125 -
12.0 SM 137 | 2.642 | NP N.P. 99.4 | 18.9 -
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B ZARY A2 T4 A 5L wolsls BHow £ 3k FRstdon] ARz $E
Z geAAE D 29242 o3 BEgow B8
Table 161. A= 33}
B P z3E =319 A of 7 SPT 312
0.0~13.8 13.8~15.8 15.8~22.0
BH-1 — 22.0 22
(13.8) (2.0) (6.2)
0.0~9.7 9.7~19.0 19.0~22.0
BH-2 - 29. —
(9.7) (9.3) (3.0) 0
0.0~9.6 9.6~20.4 20.4~29.8 29.8~31.0
BH-3 1. 2
(9.6) (10.8) (9.4) (1.2) 310 !
3 A 33.1 22.1 18.6 1.2 75.0 51
B9 m, 0% 25

e .

L-1(195m)

L-5(95m)

4 ANEZA
4 AZABD(HAE)
HIHHEEA

Fig 185. A|FZAF 9IA =
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Table 162. A= 7j&
A ZF AZFNL
B FS fE, o, €5 T oy HkEe 9 FAE AFoE AxHezH
H 0.0~13.8me] H%olX 9.6~13.8m¢ T2 X3}, FANTS Y=Y
. (SW), Y=BZFRY(SP), AH24Q AEARH(SM)Z FA45 ] o, FEgae
517—*1% A o 9}1\%

Go~239 MOM, NEE g4, F04, 5304, 3249 4L =
hyA

)~z
W= (Relative Densny)% Yeh) 31 1}7&94 EVES ‘?7k 1~4cme Ao 2 HE
o2 T2 7INkSte] HHE] FIhE o dYA AFHA e AFoZ AHEH 3 9.6~
13.8m9] AxoA 2.0~10.8m¢ FFZ H¥x3la, FAGES dHAQ HEAR
(SM)Z 5o} lon, BEAlY] FEIFE & HFHola, Mxe 344, Gz

[e) [e)
3L #3918

cEFAIAF 23 Nghe 233)/30cm ~ 503)/12cmE 252 (Medium Dense) ~ v
Zd (Very Dense)s At = (Relative Density) & YEFHIL 1+

off
o
n2

TS PR AFE e tiEE At T FHdE fA EEAT 7Rk
Qto] Bt A4S IR fA5t A A e tes] FE AFo=2 7o
2 FAYY, AFA 3 15.8~20.4me] ALA 3.0~9.4me] 3 & LTt A
v A szbA o] AkS e, 2314 dHAQ AEARGE EeE

« 333l = ASH-E3H(Highly Weathered), 7 % ok3H(Weak) S Bo|al, TZHAAH 0|
9Jsl NZHe 503]/9cm ~ 5038)/2cm= UH A(Very Dense)dt g %= (Relative
Density) & YERY

2
12

«

B T2 AFAGY 7Nty dAge = sdte =z s, BH-3X A AW
3} 29.8me] AT A 1.2me &3 2 FlHQtt Mxe 34 o3 AMARS 1)
ERlH, ddtd oz syt dg

3 el= A3HEsH(Highly Weathered) ~ 2533} Moderately Weathered), 4=+
SHWeak) ~ B E733H Medium Strong)S Ho|1l, Ho}3]|4&(TCR)L 51%°]a1, oFd
(RQD)E 0%

¢

>~1
W

]

L E ZAAY W) A REAZL Sota] Astel F Ak 8 AFFAA AFAY 98

Aqef Askrd BE= A AN LA GL(-) 3.80mE SHEANCH, AT
) s=olok fAkeHAl B A, -l weh st el Wkt o dH

Table 163. 359 &4 23
® 1 28459 | AFSYET . =24 E
| 2w THAR
° EL(+)m | GL(-)m | EL(+)m 157, T448% G.L(-)m
BH-1 6.00 3.80 2.20 A= Qroks ) 22.0
BH-2 6.00 3.80 2.20 B Rz JduEgdny 22.0
BH-3 6.00 3.80 2.20 EAZ eI 31.0
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Fig 186. A 7H| A SetAL YA =

Line—19¢] A7 A 3zke 12.9~36,501Q'me] HYS vehd

ABAGH (477Q'mol3hH = 4 0.0~60.0m FZHIA A% 3.0~14.0m W9l HAHZF, A4
74.0~125.0m 73l A A= 3.0~25.0m WHelY HAF, S 2 A%, 541 132.0~175.0m
Zroll Al A% 3.0~25.0m WO EAZ, S B AgelA B

Line—2¢] A7HIA g 41.2~29,436Q'me] HHE Yepdth. ARAFZN(477Q'molshH = =
1 15.0~37.0m 73l A A% 5.0~14.0m W&l §ZF, 34 45.0~55.0m 71X A% 3.0~
14.0m W &]9] BAZ, 341 65.0~101.0m 77HA A% 4.0~25.0m Ul9]e] HAF, I3 2 <
o, =4 130.0~136.0m 77FellA A% 7.0~15.0m W2l &S 2 F3, =4 142.0~160.0m
T AE 7.0~25.0m W2l EHZF, F3 2 AdelA £

Line—39] Z7I¥Ag-S 349~2,5330me] HHAE Vepdeh. ARIAZH(477Q'molshH= 4
50.0~61.0m FZrlA A% 7.0~22.0m o] EHF F3) & Aol B¥

Line—49] Z7I¥A g 218~8,1190-m¢ HHE vepdeh. ARIAZH(477Q'molsh= S4
140.0~152.0m 77l A% 9.0~25.0m Hele] 8%, F3h 2 Agolx B2

Line—59] Z7IHA gk 56.3~14,796Qme] ¥WE UebATE AHIAIH(477Qmelsh &
1 0.0~37.0m FZtAA A%E 6.0~25.0m Wele HAS, T3 2 A%, 54 60.0~95.0m -7t
ANA AE 2.0~25.0m W& HAZF, T3 2 AStelA Ex
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Table 164. Line—1, 2, 3, 4(Z%W3), Line—5(343)) ©A} A7

on

=
5
£

DEPTH (METER)

8

5%

10 15 20 25 0 3B 4 45 50 55 60 65 70 75 80 85
‘

£ rsasgl ot )| e

Line-2 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 15 120 125 130 135 140 145 150 155 160 165 170 175 180
g ” T 1% e
E 2:: N = "u’ﬁ & c e
i 5 & vy
muu 50 5§ 60 6! 70 5 30‘
R
: g
Line-2 Line-3
) L
&
&
=
T
&
[=1
300 T20 1732 4161 10000 (ohm-m])
&) &7k Ax N y v 1
S L B . 24 A3 -
~ ~ A=
‘ . 0.0~60.0 3.0~14.0 ] Qﬂ‘o
Line—1 (4770m o3 74.0~125.0 3.0~25.0 A= Zgu), A9 | 12.9~36,501
132.0~175.0 3.0~25.0 EAZ, 3, 9
15.0~37.0 5.0~14.0 HH=
~ ~ A=
- A A 45.0~55.0 3.0~14.0 ] ﬂio
Line—2 (4770m o3 65.0~101.0 4.0~25.0 A= Zad), A 41.2~29,436
130.0~136.0 7.0~15.0 A, S8
142.0~160.0 7.0~25.0 EAS, T3, 9
Line—3 Aul A 50.0~61.0 7.0~22.0 A= Zgu), A9 | 349~2,533
me (477Q-m O]?S‘]—) . . . . - 5, , U wm y
Line—4 Al A 140.0~152.0 9.0~25.0 g2 Zag Aok | 218~8,119
1mne (477Q-m 0]’6‘}) . . . . o, & , o ,
: A u] A -of 0.0~37.0 6.0~25.0 HAZ EFay, A%
Line=5 ' \770m ol3h) | 60.0~95.0 2.0~25.0 HA= Za, g | 00 14T
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(vh) @FAF
O Z=BUYAE

+ All Core Sampling®. & <18 BH-2AH S A|€]3F BH-1, 3A|& oA A|5ZA e} Haiste] 1.0m 7F

Aog Fyslgon, 1 Ade v Fo e

Table 165. A&H TFAUAE AH(3)/cm)

F H E3Z 23 E =3¢t 3
BH-1 8/30 ~ 35/30 50/21 ~ 50/14 50/9 ~ 50/2 22
BH-3 7/30 ~ 44/30 23/30 ~ 50/12 50/8 ~ 50/2 29
Table 166. A= FF=AUYAE ZA3H(3)/cm)
8| 10m | 20m | 3.0m | 40m | 50m | 6.0m | 7.0m | 8.0m | 9.0m | 10.0m
11.0m | 12.0m | 13.0m | 14.0m | 15.0m | 16.0m | 17.0m | 18.0m | 19.0m | 20.0m
F H 21.0m | 22.0m | 23.0m | 24.0m | 25.0m | 26.0m | 27.0m | 28.0m | 29.0m -
8/30 | 9/30 | 10/30 | 32/30 | 29/30 | 27/30 | 34/30 | 34/30 | 35/30 | 26/30
BH-1 | 12/30 | 15/30 | 20/30 | 50/21 | 50/14 | 50/9 | 50/8 | 50/7 | 50/6 | 50/6
50/3 | 50/2 — — — — — — —
7/30 | 9/30 | 23/30 | 25/30 | 32/30 | 30/30 | 31/30 | 38/30 | 44/30 | 23/30
BH-3 | 49/30 | 50/28 | 50/27 | 50/22 | 50/18 | 50/22 | 50/24 | 50/21 | 50/16 | 50/12
50/8 | 50/4 | 50/3 | 50/2 | 50/3 | 50/3 | 50/3 | 50/2 | 50/2 —
@ dFA8A3
« AFRAF 87 F B2F US55 FFEEAE, AFAS, FERIAER 59 FEEA F9s)
A8t BH-2A oA FeAlE 2 SEAIFS 53
Table 167. i5AAE A
o) Xﬁ/‘\o o'l_ 2~ 0 }\‘ ) L= ﬁ}\ E}xﬁ)s
2 W FFEHF | AASF A5 13 A EFFASF A=A | T |
(m3/day)  (GL.—m) | (GL.—m) (cm/sec) (cm/sec)
Theis 3.966 5.363x107% | 2.179x107°
2~ 0 —
1 | Cooper 3.929 | 5.306X107%| 2.159%x107
VAT Jacob
BH-2 64.0 3.80 451
Neuman 3.880 4.213x107% ] 2.132x107°
— .
1% | Theis 3.908 - 2.147x1078
Ald | Recovery
> 3.921 4.961x107% | 2.154x107°
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Fig 187. BH-2 54 A]3

(AH) AWHAIE

O AHEAAY
. 7 BAR

Table 168. 712E4X8 23

Fo| B4 54 ok
o thstel FBLFAKS Do IAN 2 37 3594 % 03]

st AlF

FZAL A

g
100

T
it

(<)} /\]

1000

=

goz AAY EANE

H
ARABE 44

1.0E+4

Aquifer Madel
Confined

arameters

S/S'= 09609

A& BH-2 (Theis Recovey H)>
A

o | =i = Atterberg Sieve Analysis
2 W AE BYER| sl | v F ARHA | 2N #4 #200 | 0.005
(m) OSC® ®)  ©) | pey P ) (%) | (um)
7.0 SW 11.0 2.603 N.P. N.P. 97.9 4.3 -
BH-1| 12.0 SM 15.7 2.643 N.P. N.P. 100 22.3 6.9
15.0 SM 11.3 2.641 N.P. N.P. 98.5 20.5 -
6.0 SP 3.7 2.603 N.P. N.P. 100 1.3 -
BH-2| 9.0 SP 11.7 2.602 N.P. N.P. 73.6 4.4 -
15.0 SM 17.8 2.645 N.P. N.P. 99.7 26.5 9.0
6.0 SP 9.0 2.603 N.P. N.P. 94.9 2.4 -
BH-3, 9.0 SP 3.5 2.602 N.P. N.P. 70.4 3.4 -
15.0 SM 11.7 2.647 N.P. N.P. 99.5 35.8 12.0
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Fig 188. QgAY A7HIAGEAL A=

Table 170. ¢F=AY Line—1(Z493k), Line—2, 3, 4(39sk) A} Ay

3 F77H(m)
0.0~60.0 k]
L AWARY | 72.0~88.0 | 12.0~18.0 7)aror N
Line=1 | (9780-m o]3h) | 103.0~177.0 | 9.0~22.0 7)ot 120~2,480
205.0~280.0 11.0 3} kisis
. ZI1) A& -
Line—2 (2713(;,11"0?;}) 28.0~64.0 9.0 342 7)uker 103~1,240
L AmAEY : N N
Line=3 | (p7t 1oy | 8401000 | 9.0~240 7)akor 122~1,416
. Z]8] ] 8F -
Line=4 | (b ok 0.0~1000 | 19.0 k¢ 71 145~1,113
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* Line—19] A7¥A&g-S 120~2,480Q'me] HHAE Yepdth Au|AI) (2780 melsh)= 4
0.0~60.0m(A % 10.0m 3%), 72.0~88.0m(A= 12.0~18.0m), 103.0~177.0m(A= 9.0~22.0m),
205.0~280.0m(4A%= 11.0m ) #3te] 71¥itSol Eaxstal

* Line—29] A7|HIAgL 103~1,2400me] S Yepdth. AuA &) (278Q-melshH= 4
28.0~64.0m FZrollA Ax 9.0m 3§ 7Sl E¥kal e

* Line—39] A7MIAF-L 122~1,416Q0'me] HHE Uitk ARAI(278Q'molsh = 4
34.0~100.0m F7relA A= 9.0~24.0m W&o 7welzo A BE¥sla gl

* Line—49] A7|HIAgL 145~1,1130'me] S Yepdth. AuA ) (477Q-melsh)= 4

0.0~100.0m F7rollA A% 19.0m 3F5-9] 7)ukelZo| Ex3ta QS

Table 171. FEAA(FAEAD P-1, 2, 3 BAF A3

B
E
s
z0
é

Resistivity (ohm-m)
Resistivity (ohm-m)

10
ABI2, Depth (meter)
Sraion] P2 T Aews ] Tow

Cient | [Compary |

n AZ(FF), m
RN

B
A= A2= A3 A= ‘

K

P-1 0.0~2.26(2.26) | 2.26~6.97(4.71) |6.97~20.88(13.91) 20.88 sh-

pP-2 0.0~1.96(1.96) | 1.96~5.57(3.61) |5.57~15.83(10.26) 15.83 3}

pP-3 0.0~1.77(1.77) | 1.77~4.84(3.07) |4.84~14.31(9.47) 14.31 3h%-

2
N
R
2
o
4
0y

JeAbAS A|15-2 %38t 1.96~2.26m W8 A=7bA] Yehdal Sl
4.84~6.97m WY AE7A] 28 FF 3.07~4.71lm 2 YERUA QU
14.31~20.88m W9)o] AE7tA] E2etH Z3F 947~13.91m 2 b} &
14.31~20.88m*H X3} U

woa] = o Al

L

2
w
lt OINI OINI
o flo rlo
Y
B B e
ol o ol

i%
nm'.
_E
bl
N
ot
TN
HDL
rﬂ[o
ol-N
i)
by
o
HU
olNl
rlo
R
o
Tt
>
o
ol
rlo
i
A
ol
ofj
A
o

=

A452 T3 B 7Rt s F4d
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=Y HAHAZ| A Z—EAL)
ZAPAEe hste] A7MAS) RIS sfelste] HrEel ARE RIAN mE P ol
FsAGE a3, ol9) Ao oI AT 94X

N i Ll PR TR

2T AT

Fig 190, 222 27|10 A} 2=

Table 172. 5 A4 Line—1(Z%3F) €A} 23}

5 20 25 30 35 40 45 50 55 [60 6 70 75 80 8 90 95 100 105 ﬁﬂ) 115

E 50 A
w
=
W 00
2
I 150 1
T
o
w
n 200 A
149 317 B70 1418 3000 (ohm-m)
T 5 4 © A F77Hm) A =(m) F3 AZ3H H] 3.(Q-'m)
15.0~33.0 5.0~9.0 EHAHS
. A H) A 3 38.0~61.0 10.0 3} 2= 7)uke}
Line—1 ) 8~1,62
ML 1 (9130'm o3} | 61.0~105.0 0.0~18.0 SRSES 55.8~1,623
105.0~125.0 0.0 33 EAZ, 7Nt
o A7MIAEZL 55.8~1,623Q'me] WS YeERNH, HuAI(213Q-melshE &4 15.0~
33.0m(A%E 5.0~9.0m) 77+ H&=, 38.0~61.0m(A % 10.0m 3F5) F7tHe] E|&= & 7)ukel

= =
61.0~105.0m(A % 0.0~18.0m) 77+ A= 105.0~125.0m(A % 0.0m 3}5) F+7He] §4= 2
AL = PSR
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Fig 191.
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oo 5
© 1:50,000 FFEZ(1965)q 3=, S Welr)e]
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A
390) = LH A390)—&E3HHALS0) o2 &
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(2) AAFAZAL A3
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() AZ2d%
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Fahu gon $4%
534 2 =44

~~RAY~~

Roe R u)
z}\gtﬁ =
& -
- kI ARl
N ik (Kbg:)

() dF=xA

O BREE=EA

© B ZAAGY AR ESS sfetslr] Hfste] A A AS
o] $4& 7|1F2o2 93 0.5kmdl| dFse AGE AR S

& AMgslglon, AElg o83 FEHAA 2013350 WrHe A|Ekg o] & e o

ato] APgsATh 3 ARG A B frEAlstee @A A9 Qe AeE A

Table 173. A2 d3}

AAdE g

TE WS F 4 QAR F | A= F A A= EEH

(m3/day) (m) (mm) (HP) (mm)
Az | 1 FFA %% 4571 7.76 50 70 2.0 50
Az 2 T4 #5% 381 6.64 40 70 0.3 40
AN | 3 A FaE 124 7.76 60 60 1.5 40
Az | 4 A A5 368-3 6.50 9 50 0.5 20
Ax | 5 A e 121 6.78 80 150 1.0 30

Z A (m3/day) 35.44
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Table 174. A= &%

-
3

il

WS FFHE&Y) FHHD) Y | A¥s A SPT(I)

BH-1

0.0~2.5
(2.5)

2.5~6.0
(3.5)

6.0~17.5
(11.5)

17.5~19.5

(2.0) | 199

17

BH-2

0.0~2.5
(2.5)

2.5~5.8
(3.3)

5.8~14.5
(8.7)

14.5~16.0
(1.5)

16.0~17.0
(1.0)

17.0~17.5

05 | 17

11

BH-3

0.0~2.4
(2.4)

2.4~7.0
(4.6)

7.0~14.0
(7.0)

14.0~14.5

(05) | O

13

& A

7.4 11.4 27.2 1.5 3.0 oL.5 41

Table 175.

A=

x| =

h=bey

A

“<=(Very Loose)3t AHth
= urE}qh xpu 371 o 1~5cmE B2

‘3%, %L—zr Y oy FHHARE «]3]] FAE AToZ A AH-lA
S FHE 24~2 5me oA 11.6~15.0m] %?—i
JEA R (SM) 3 Zef4id] AH2(GP)E 7850 3lom,
]Eq’ /_\114}___ 71-Aﬂ 1:‘r71-/\ﬂ Elpj/\ﬂ OLQ}\H ‘:4 /\ﬂ/\ <

ol 93t NS 43)/30cm~503)/2cmZE vi-¢-=<(Very Loose) ~vl-$-%H
(Very Dense)dt 9% (Relative Density) & WERH L, 2AP2e] A7])= oF 1~7ecm= &
4

o

=3
HN
s
o
l

B T2 7INEeto] &3] FslE o] Yol FE o
golx et A EH 3 14.5me] AT A 1.5me]
ZH(SME TAH o, EALY] SRS &8 A

S o
= o

=)
BT

HAIEl gk Ngk2 503)/14cmZ vf
Density) & YERY

$ZY (Very Dense)dt At = (Relative

of
o
2

B T2 AR AFE S giFE st 7E SA0E A EAlE AN 716K
o] ok 2SS IR At AfA M= tetd] AHE AFo= U
T/3% ™, BH-2A3 A A5k SR1= At A %H 3F 16.0me] A=A 1.0me] $F2
A=At Mxe o] Ags Yehliw, S314] G40 dEARGRE 73

«Z 3= AEHESH(Highly Weathered), ZEE 2F3H(Weak)S Ko, FE=aYA| )
93k NZHe 503)/10cm o2 vf-¢ i‘f—i(Very Dense) g+ 2 = (Relative Density)E UrE‘rL“

oF
v
=
s

R
a2

B T2 JPA Y] vty dA¢o g SRsPIge s FAREM, A A YA g
otk AEA & 14.0~17.5me AZA] 0.5~2.0me] =32 Y} Mx=
A A Qb3 AtS YERY, BEHoE sy} wed

Z3El= HEF3H( Moderately Weathered), 4=+ EE73H Medium Strong)< H.O|

1_
o}
=

3, F0}3)4E(TCR)L 63~84%0°)a, 4AAF(RQAD)E 0~23% &

.
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. A8k4=9 G.L(-)m : S ZAAE
NF%8 ¥ 24| 59 3% % GL(-)m
BH-1 8.70 8.60 g% Jrdssin 19.5
BH-2 8.10 8.30 A%, ATy 17.5
BH-3 7.80 7.90 HA S, d=ETeey 14.5

o B A9 A3l BEE GL(-) 7.90~8.60mZE S E Ao, -3 A (FeH) ol
FARHAl EA ] dat, 72l whet Asteele Walrh o dE

2

(vh) S &AL
@ AW g4 ggAL

» A et} A% AFA RES sotsle] HYF ANE AR AFA5F 5o
Aol BYS PESFE 24T BEH] A FRFOL 1ZA(L-DoIA 2@}

EALE A4

« A1F(EADS 4 13.8m, HW 18.0mé] FAE A7t S71eel wet 571 A Sol=e &
EE Hole AR siHHa, A2F(F3hHS AFFH o 20mAF7MA = SHeHA 2%, o]
T2 Hd 1.8m o9 FAE Y

« A359 AFE= SFAATEE 1,200m/seco]de] 7)uhdES A5} 14.7~18.0m AEHE &3

e
ol
o

o b 5 AMHo R 38 BXE Ho|x, AFFA A2F5L IR gskon AT F
71l whel BEANES] FAE A AsHE Aeg dMd
Table 177. =AU TEAL &
224 No. v gk A & (m) FA 7174 (m) H] 11
Line—1 Zv}sk 120 5 24 ch
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Table 178. Line—1 (FA1

X

R

% 2%

" ST _
Fig 195. =2 HEA A} A=

)

Traveltime

[ms])

250

50

50 100

m)

MSZF(EAIF)  700m/secC|ot
E N2EET (T ULT) 700~1200m/sec
| 38 =5 (T1214%F) 1,200m/secly

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120
Distance(m)
T & EAEE 99 whul 99
x = AEESF A2&EEZF I RE—=
o (700m/sec®] 8}) (700~1,200m/sec) (1,200m/sec®)”})
A E A} 3 3 ¢ 7]\ &
=7 H 2 £ A Ao A& =2 Hdl
(m) 13.8 18.0 0.0 1.8 (GL—m) 14.7 18.0
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(vh) dFAE
D Bx=a3YAE

o A[FZ2ALS} Bty 1.0m HHSE 33

—

Table 179. ASE ZFHUANE 2H(3/em)

T H 6 E HA(EZH) | HH (=) TIAE T3 3
BH-1 | 3/30~4/30 | 9/30~12/30 | 50/25~50/2 - - 17
BH-2 4/30 3/30~5/30 | 13/30~50/3 50/14 50/10 16
BH-3 4/30 4/30~10/30 | 14/30~50/3 - - 13

Table 180. AxH ZFFAUAE AF(3)/cm)

T & 10m | 20m | 30m | 40m | 50m | 6.0m | 7.0m | 8.0m | 9.0m
2 o 100m | 11.0m | 12.0m | 13.0m | 14.0m | 15.0m | 16.0m | 17.0m - A
[e) !
BH-1 3/30 4/30 10/30 9/30 12/30 50/4 50/5 50/13 50/3 17
50/3 50/4 | 50/25 | 50/3 50/2 | 50/13 | 50/5 50/2 -
BH—2 4/30 4/30 4/30 3/30 5/30 50/4 50/10 | 15/30 | 13/30 16
50/5 50/5 | 50/15 | 50/4 50/3 | 50/14 | 50/10 -
BH-3 4/30 4/30 5/30 4/30 5/30 10/30 | 14/30 | 15/30 ‘ 50/5 13
50/10 50/4 50/3 50/3 -
Q@ T4 AE
C ZAAG W AFF) BF FRES stelel] stel F 399 $UFAARL BN
Table 181. AQTESOLV Program< ©]-&3F <=7+2A18 ZA3H(1/2)
Alg =
P T A A
34 . .
e Hvorslev ™ Bouwer & Rice ¥ Hvorslev Bouwer & Rice W
[e]

BH-1

5.267X10 cm/sec | 3.725X10%cm/sec | 6.612X 10 cm/sec | 4.633X10 *cm/sec

x4
B b
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Table 182. AQTESOLV Program< ©|-&3F <=7t=AAE Ax}(2/2)

Ad

e F 4 Al A

CiES ) )

o Hvorslev ¥ Bouwer & Rice ¥ Hvorslev ¥ Bouwer & Rice ¥
[e]

BH-2 ||

T 4.722%X107°

e : cm/sec

AT

BH-3 ||

T 3.151 X 10 cm/ 2.175X10 e/ 4.908 X 10 *cm/ 3.502 X 10 cm/
A2 ) cm/sec ) cm/sec ) cm/sec ) cm/sec

Table 183. =M AX A 23} 2oF

A4 (cm/sec)
Eakil 3 AR H] 31
¢ Al A
Hvorsley 5.267X107° 6.612X107°
BH-1 Bouwer—Rice 3.725X107° 4.633X107°
3 4.496X107° 5.622X107° 5.059X107°
Hvorslev 4.722X107° 5.711X107°
BH-2 Bouwer—Rice 3.355X107° 4.052X107°
3 4.038X107° 4.881X107° 4.460X107°
Hvorslev 3.151X107° 4.908X107°
BH-3 Bouwer—Rice 2.175X107° 3.502X107°
¥ it 2.663X107° 4.205%X107° 3.434X107°
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(AH AWAIE
O AWEAANE

o 7+ BEARAIZY E8E EAS votaly] st RFAYAIToR AHE EAMA R thete] 3§
ZZATFZAKS ol Az F 11389 AAIES 24
Table 184, 7| EEQAS A7}
. Atterberg Sieve Analysis
A [ == 3}2=H Bl =
m 0 5 LL(%) PI (%) | (%) | (mm)
5.0 SM 20.7 2.639 N.P. N.P. 100 14.4 —
-1 80 GP 3.7 2.602 N.P. N.P. 12.5 1.5 -
12.0 GP 5.9 2.603 N.P. N.P. 26.8 3.4 —
15.0 GP 14.7 2.603 N.P. N.P. 47.9 4.2 -
5.0 SM 15.1 2.645 N.P. N.P. - 25.1 6.9
B9 80 Sp 17.3 2.603 N.P. N.P. 66.8 4.1 -
12.0 GP 5.0 2.601 N.P. N.P. 18.9 1.1 -
15.0 SM 17.2 2.640 N.P. N.P. 100 17.9 -
5.0 SM 11.7 2.642 N.P. N.P. 100 23.0 7.4
BH-3| 8.0 GP 8.5 2.601 N.P. N.P. 33.9 1.6 —
10.0 GP 4.2 2.601 N.P. N.P. 18.0 1.0 -
Table 185. Y= Ay}
2w HE AT BEEH 4% D(mm) E2QRs
T (m) D10 D15 D30 D50 D60 pg5 | (USCS)
5.0 0.030 0.081 0.153 0.229 0.271 0.387 SM
RH-1 8.0 2.137 7.319 10.980 | 13.957 | 15.446 | 19.167 GP
12.0 0.373 0.589 8.287 14.844 | 17.671 | 23.313 GP
15.0 0.213 0.326 1.267 5.280 7.807 14.721 GP
5.0 0.011 0.022 0.102 0.156 0.182 0.246 SM
RH_2 8.0 0.175 0.249 0.325 0.426 0.686 14.666 Sp
12.0 0.353 0.436 10.581 | 12.987 | 14.189 | 17.196 GP
15.0 - 0.047 0.184 0.358 0.461 0.871 SM
5.0 0.010 0.018 0.111 0.161 0.186 0.248 SM
BH-3 | 8.0 0.371 0.480 1.501 19.811 | 21.149 | 24.493 GP
10.0 0.593 0.871 10.898 | 13.510 | 14.816 | 18.081 GP
@ F3EH
o AAAAL) GAhol Lo 3 QHFEAV} U o] AGoM HuEa glon SR Fo o
3 HAEEe FAAALY B AES ZEA WollM fdol Al&Ee 3 Aske e il
o we £3 2 AT} 1ol naAre] AN Tt 712 F ok dY FGAY
o] 4L BH-1AH 9 FWATTE A3 RE F&o] Fgoz Ao, FF Aeis
A L7 AL ] EAste R X429 #Ert .7



Table 186. &&7]F % HAME

S R O T I A O I =T I O O =~ R O
I =T R S BT e B O I B R I B R R = B I B B R S S
s Nl |z | oo | o | o | o | o |y | T | S || || S o | N
N | o O O 1 1 o O O O = I
= Al s v I R O T O =T O =
M|~ N Lo | g |z | oaw | ome | ook | g | o | ap | S | o | T | o || S| m | N
e T O B I O =B O = O I O O e S O
I e e T o B i e B B I = B e B = G
m | & B B e O e O =T I O O e O AT O B
—
s
WS o B I o T - - - - - - - T S -
N ElelZlo|lo ]l lo || |o || 5| |5 |o|o |59 |9
Fle P22 Sl a2 alrlelrlnl 2 alr]
do L O S N = T = T = =T = = O e~ I e~ e~ e~ B RO > B
A | 2 E|E | 5|5 =&|&E|lelE | 5|55 &|w| & 5|5
o Lo S =4 o o — — S
M S| el 8 2|38 el =2 le | S 3 | T ]
=0 = N o o o = o o = < o o ) o = — o o
= 0
w | w
Zl® | -
3 e
AR 3 A -
Tlm & e | x|k ol T 2 5|
I A T O S T O e B T I S S B S ) . O e I S - <
Xm0 || 7 ||| T " Mmoo | M|y Py
T S| B w) ! T
wo (S X o) | Y ™
il = 1
— | T
—
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gt dT+Z2 3
(1) @<L ¥

7hH) EFEas FAY

« GAIAE ] Hlgte FFREC] 53 olFHE Y BHAE FFHOE Hrlely] sty FElHA
S FY3ta, olFHHY anE E4%

o FFAS OUE AXS Feo} GAdLHE AXS Feo] sty A DS 9]
e XAt 1 AYE vlwste] GYZH AR ©E dass B4T

» Gl e 0.1mE 7Hgsta, dddE e FAE 0.1m%EH 1.0m7HA] WA
A sk FaAEE As

Table 187. ©AZE 9] |
T Gd"E §4 3 54
1 sz FYPATE 0.0001m/s

2 oAl FYAEE 0.001m/s T4 0.1m FYHEE 0.0001m/s
3 A7} FEFAEE 0.001m/s T4 0.2m FYHEE 0.0001m/s
4 oAZAL FEAEE 0.001m/s T4 0.3m FEAEE 0.0001m/s
5 A} FYAEE 0.001m/s T4 0.4m FYAEE 0.0001m/s
6 oAZAL FEAEE 0.001m/s T4 0.5m FEAEE 0.0001m/s
7 A} FEFAEE 0.001m/s T4 0.6m FATE 0.0001m/s
8 oA} FEAEE 0.001m/s T4 0.7m FYHEE 0.0001m/s
9 A} FEFAEE 0.001m/s T4 0.8m FYPATE 0.0001m/s
10 oA} FEAEE 0.001nm/s T4 0.9m FYHEE 0.0001m/s
11 A7} FEAEE 0.001m/s T4 1.0m FYHEE 0.0001m/s
« GAIH Ao wet #AsE SRS Y FAFH AZE Vo2 AL

Table 188. ¥4 FAFH Aol gt 59743t

FFA T4 T3 (m)

HFHAYm) 1 2 3 4 5 6 7 8 9 10 11
0.15 0.1530{0.1420/0.1307/0.1199/0.1137/0.1078(0.1025(0.0987(0.0946|0.0916 ' 0.0863
0.25 0.1356{0.1346/0.1290/0.1181/0.1119/0.1060[0.1007|0.0970{0.0928|0.0898 0.0846
0.35 0.1236(0.1237/0.1234[0.1170/0.1107{0.1048{0.0995|0.0958|0.0916{0.0886 | 0.0833
0.45 0.1145(0.1149/0.1148(0.1132/0.1099|0.1039(0.0986(0.0949/0.0907|0.0877 | 0.0824
0.55 0.1072(0.1077/0.1077[0.1068/0.1066|0.1033[0.0979/0.0941|0.0900{0.0870 1 0.0817
0.65 0.1011(0.1016/0.1016{0.1011/0.1011{0.1005[0.0974/0.0935|0.0894[0.0864 0.0811
0.75 0.0959(0.09640.0964(0.0961/0.0961{0.0957[0.0950(0.0930|0.0889[0.0858  0.0805
0.85 0.0914[0.0918/0.0918/0.0916/0.0916/0.0914[0.0910{0.0909|0.0884|0.0854 0.0801
0.95 0.0874(0.0877/0.0878(0.0876/0.0876|0.0874[0.0872(0.0872/0.0866(0.0850 1 0.0796
1.1 0.0819(0.0822/0.0823[0.08210.0822(0.0820(0.0820/0.0820{0.0816(0.0816 ' 0.0791
1.3 0.0759(0.0761/0.0761(0.0760/0.0761{0.0760[0.0760(0.0760|0.0757|0.0758 | 0.0760
1.5 0.0707(0.0709/0.0709(0.0708/0.0708|0.0708(0.0708|0.0708|0.0706{0.0707  0.0708
1.7 0.0661(0.0663/0.0663(0.0662/0.0663|0.0662[0.0662(0.0663|0.0661[0.0661 0.0662
1.9 0.0621[0.0622/0.0622/0.0622/0.0622/0.0621[0.0621{0.0622(0.0620{0.0621 | 0.0621
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Lingle Filter Pack

-+ SEE Aol weh S DSk FodsE B2 AgRshal, AWZR mAjste &
IH| ads 249
Table 189. TUFE Aol W& 4 FAMe sods 2 5&
TE GdEH FA (m) A28 (m) A w9423 (%) &E& (%)
1 0 0.1530 100.0 100.0
2 0.1 0.1420 92.8 107.7
3 0.2 0.1307 85.4 117.1
4 0.3 0.1199 78.3 127.6
5 0.4 0.1137 74.3 134.6
6 0.5 0.1078 704 142.0
7 0.6 0.1025 67.0 149.3
8 0.7 0.0987 64.5 155.0
9 0.8 0.0946 61.8 161.8
10 0.9 0.0916 59.8 167.1
11 1 0.0863 56.4 177.3

[T7Ts (o] {
Drawdaown (m) Relative drawdown (%)

L Thicknass (i
Rickfidas {m) chnsgs

<5 FANA BASE S0 <5 FAON WASHE Hoi5 9>

Fig 197. 94 Aol W2 49}
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Fig 198. ©¥2¥ Ao wpg} =3 FA4ldA sl &

SARE S At FHE4S Pl

’

Efficiency (%)

3, B8 177.3%% Z7}3h

() A3 SAPEE ek Be E7 B4

FA A 0.0863me] FHF37F EAEA,

m:[o

3

So e

« GUIYH AHALY ﬂ AEL7t S7FtA FFAdA B T8 TAstER ol
A Astal, 1 ARE Bluste] GUZE AFALY FEHER ME drass EAT
« G WHEE 0.1mE Péo} , BYgE Y FAE 1.0mE 7Pgsta, 9UEE 9 FYAEE
£ WASHA FFA A B FHAsHE AL
Table 190. FYZE ] A
Tu TAYE 54 Hrs 54
1 chol g A X FEAEE 0.0001m/s
2 A} FEAEE 0.001m/s F7 1.0m FYHEE 0.0001m/s
3 oAy} FYATE 0.002m/s T4 1.0m FYAEE 0.0001m/s
4 A} FEAEE 0.004m/s F7 1.0m FHAEE 0.0001m/s
5 oA FHAEE 0.008m/s F7 1.0m FEAEE 0.0001m/s
6 A} FEAEE 0.016m/s F7 1.0m FEAEE 0.0001m/s
7 oAy} FYAEE 0.032m/s T4 1.0m FYAEE 0.0001m/s
8 AT} FEHEE 0.064m/s F7 1.0m TR EE 0.0001m/s
9 A} FEAEE 0.128m/s F7 1.0m FEAEE 0.0001m/s
10 oA} FEAEE 0.256m/s F7 1.0m FHAEE 0.0001m/s
11 A} FEAEE 0.512m/s 57 1.0m FEAEE 0.0001m/s
« GUZE A we} e FAASE FEAY SARH ARE VI E AR
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Table 191. 54 SHFH Aol tig 49

PARSE

FFAFTA FH973 (m)

FEHAZ(m) | 1 2 3 4 5 6 7 8 9 10 11
0.15 0.1530(0.0863]0.08280.0808|0.0800(0.079410.079210.07910.07900.07900.0790
0.25 0.1356/0.0845(0.0819(0.0804(0.079810.0793]0.079210.07900.07900.07900.0790
0.35 0.1236/0.0833{0.0813]|0.0801(0.0796(0.0793|0.0791{0.0790{0.0790|0.0790(0.0790
0.45 0.1145]0.0824(0.0808(0.0799(0.0795(0.0792{0.07910.0790|0.07900.0790(0.0790
0.55 0.1072]0.081710.080410.0797(0.079410.079210.07910.0790|0.07890.07900.0790
0.65 0.1011]0.0811(0.0801{0.0795(0.079310.0791{0.0791|0.0790|0.0789|0.0790(0.0790
0.75 0.0959]0.08050.079910.07940.079310.0791{0.07900.0790|0.07890.07900.0790
0.85 0.091410.080110.079610.0793/0.0792{0.0791{0.0790/0.0790|0.07890.07900.0790
0.95 0.0873/0.0796(0.079410.0792(0.0791{0.0790|0.0790(0.0790{0.07890.0790(0.0790
1.1 0.0819]0.0791(0.0791(0.0790(0.079110.0790{0.0790|0.0790|0.0789|0.0790(0.0790
1.3 0.075910.076010.076210.0762]0.07630.076210.076210.0762|0.0762]0.0763|0.0763
1.5 0.070710.07080.071110.0710/0.071210.071110.071110.07110.0711/0.0711|0.0711
1.7 0.0661]0.0662(0.0665|0.0664|0.0665[0.0665|0.0665|0.0665[0.0664 |0.0665|0.0665
1.9 0.0621]0.062110.0623|0.0623|0.0624(0.0623[0.0624]0.0623|0.0623|0.06240.0624

single Filter Pack

\l\ —_—

'-.l —a—

.=_ A ¥ -~

: \'“x__ _.
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g H"H._ e
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1 - : ——!

Fig 199. @< gE Ao ujg} wAst= =943t
s TIZH Ao wet FFAAAM Bk FAASE B2 ARlshal, 2HEZRE TAE By
29 a94& #2439
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Table 192. ©Y Y Aol W2 S TN FAFs & a8

7E (9} FHAERE (mfs)) FARE (m) AW FAd8 (2)] &2 (%)
1 0.0001 0.1530 100.0 100.0
2 0.001 0.0863 56.4 177.3
3 0.002 0.0828 54.1 184.9
4 0.004 0.0808 52.8 189.3
5 0.008 0.0800 52.3 191.3
6 0.016 0.0794 51.9 192.6
7 0.032 0.0792 51.8 193.2
8 0.064 0.0791 51.7 193.5
9 0.128 0.0790 51.6 193.7
10 0.256 0.0790 51.6 193.6
11 0.512 0.0790 51.6 193.7

Drawdown (%) Relative drawdown (%)

Fig 200. @4 gg A Lol W& FYH3}

Efficiency (%)

Fig 201. @< Aol w2} F54 TAdA 2= 58

- HATE AT FelRERS} SRS IR BAeke $97se tada, ds
7detel a&2 S

Y oHArte) FHHERET} 0 2m/s°‘ , F78o1A 0.0790me] st Bk, 4
%9751 51.6%=% %,5:6}1 £ 193.7%% Z7}3+

=2 L o
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Table 193. o]5ZE 2] A

T/ o|FdH &4 s 54
1 oAb FHUHES 0.01m/s F7 0.0m FYAEE 0.0001m/s
2 oI FEFAER 0.01m/s T2 0.1m FYAEE 0.0001m/s
3 oAb FHHEL 0.01m/s F7 0.2m FYAEE 0.0001m/s
4 o#aby] FEAEE 0.01m/s 74 0.3m FYAEE 0.0001m/s
5 oAb FHHEE 0.01m/s F7 0.4m FYAEE 0.0001m/s
6 oA FHUHAEE 0.01m/s F7 0.5m FYHEE 0.0001m/s
7 oAt FEHEE 0.0lm/s F7 0.6m S AEE 0.0001m/s
8 oAl FEHEE 0.0lm/s F7 0.7m FYAEE 0.0001m/s
9 oA FEAEE 0.01m/s F7 0.8m FYAEE 0.0001m/s
10 oAl FEHEE 0.0lm/s F7 0.9m FEAEE 0.0001m/s
11 oA#AE FHYHAEE 0.01m/s F7 1.0m FYHAEE 0.0001m/s

« o|FZE Add wt B FAASIE FFAY SAFH ARE Vo E ARG

Table 194. 4+4 SAFH Al g 943t

FTFATA 9733t (m)

FHAYm)| 1 2 3 4 5 6 7 8 9 10 11

0.15 0.0863(0.08510.0840{0.08300.0825|0.0816(0.0812|0.0810{0.0807|0.0803{0.0797

0.25 0.0845|0.0844|0.0838|0.0828(0.0823|0.0814{0.0810{0.0809{0.0805{0.0802(0.0795

0.35 0.0833|0.0833(0.0833|0.0827|0.0822{0.0813{0.0809|0.0807{0.0804|0.0800|0.0794

0.45 0.0824(0.08240.0824]0.0823|0.0821|0.0812(0.0808|0.0807{0.0803|0.0799{0.0793

0.55 0.0817|0.0817|0.0817{0.0817{0.0818|0.0811{0.0807{0.0806{0.0802{0.0799/0.0792

0.65 0.0811(0.0811{0.0811|0.0811/0.0812{0.0808|0.0807(0.0805{0.0801|0.0798/0.0792

0.75 0.0805{0.0805|0.0806{0.0806|0.0807{0.0804/0.0804|0.0805{0.0801|0.0797{0.0791

0.85 0.0801]0.0801]0.0801|0.0801{0.0803|0.0799{0.0800{0.0802{0.0800{0.0797(0.0791

0.95 0.0796(0.0796{0.0797(0.0797(0.0799(0.0795/0.0796|0.0799(0.0798|0.0797|0.0790

1.1 0.0791]0.0791]0.0791]0.0792(0.0793|0.0790{0.0791]0.0793|0.0793{0.0793|0.0790

1.3 0.0760{0.0760{0.0760{0.0761(0.0762(0.0759/0.0760(0.0762(0.0762|0.0762|0.0762

1.5 0.0708(0.0709(0.0709/0.0709/0.0711{0.0707{0.0709{0.0711{0.0711|0.0711|0.0711

1.7 0.0662(0.0662|0.0663|0.0663|0.0665|0.0661{0.0663|0.0664|0.0665[0.0664|0.0664

1.9 0.0621{0.06210.0622|0.0622|0.0623|0.0620(0.0622|0.0623|0.0623|0.0623{0.0623
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Dauble Filter Pack
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Table 195. o]52H Al W& ¥4 FHANMY F97dst &

d
]:o{(
o

T At FA (m) FAE (m) P =933 (%) as (%)
1 0 0.0863 56.4 177.3
2 0.1 0.0851 55.6 179.8
3 0.2 0.0840 54.9 182.1
4 0.3 0.0830 54.2 184.4
5 0.4 0.0825 53.9 185.4
6 0.5 0.0816 53.3 187.6
7 0.6 0.0812 53.1 188.4
8 0.7 0.0810 53.0 188.8
9 0.8 0.0807 52.7 189.7
10 0.9 0.0803 52.5 190.5
11 1 0.0797 52.1 192.0

Drawdown (m) Relative drawdown (%)
<A FAOA BATE 978> < FANA BT Ao B>

Fig 203. 999 Ao w& s}
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Fig 204. o]ZZE Ao ujg} 54 ZAdA dAs= 58

* olT Y AN FAV MR E FeAdM Ik Fldehs Hastal, A
stel B8 SIS

« o]FZHY At FAZE 1.0mY W, FFgelA 0.0797me] F91AE L S sk, A7
3he 52.1%E #adta, Ee 192.0%E 713

A%

En

() izt FHAEE Wae] he &3 24

L ol3TY olsplele FEARES S GNP FAYH 7

H‘1

Table 196. o]=ZE 2] A

T o]FdH 4 He3 54
1 Al FEFAEE 0.001m/s F4 0.5m FEAEE 0.0001m/s
2 od3ate] FYHAEE 0.002m/s F7 0.5m FYHAEE 0.0001m/s
3 oAty FEHAEE 0.004m/s F7 0.5m FYAEE 0.0001m/s
4 oAt FEFAEE 0.008m/s F7 0.5m FYHAEE 0.0001m/s
5 FAlE] FYAEE 0.016m/s F7 0.5m FYHAEE 0.0001m/s
6 oAaae] FEAEE 0.032m/s F7 0.5m FYAEE 0.0001m/s
7 o7ate] FYAEE 0.064m/s F7 0.5m FYAEE 0.0001m/s
8 oJ3ate] S AEE 0.128m/s F7 0.5m FEHEE 0.0001m/s
9 oAt FYAEE 0.256m/s FA 0.5m FEAEE 0.0001m/s
10 oAb FEAEE 0.512m/s T4 0.5m FEYAHEE 0.0001m/s

 o]FHE Al et B FADNE FFEY FARE AYE VFeE AN
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Table 197. 54 FHFH Aol tig 42173}

FrATA 973t (m)

FEAY(m) 1 2 3 4 5 6 7 8 9 10

0.15 0.0863 | 0.0837 | 0.0827 | 0.0821 | 0.0817 | 0.0815 | 0.0813 | 0.0814 | 0.0817 | 0.0816

0.25 0.0845 | 0.0828 | 0.0823 | 0.0819 | 0.0816 | 0.0814 | 0.0812 | 0.0814 | 0.0816 | 0.0816

0.35 0.0833 | 0.0822 | 0.0820 | 0.0817 | 0.0815 | 0.0814 | 0.0812 | 0.0814 | 0.0816 | 0.0816

0.45 0.0824 | 0.0817 | 0.0818 | 0.0816 | 0.0815 | 0.0814 | 0.0812 | 0.0814 | 0.0816 | 0.0816

0.55 0.0817 | 0.0814 | 0.0816 | 0.0815 | 0.0814 | 0.0813 | 0.0812 | 0.0814 | 0.0816 | 0.0816

0.65 0.0811 | 0.0810 | 0.0813 | 0.0812 | 0.0811 | 0.0811 | 0.0809 | 0.0811 | 0.0814 | 0.0813

0.75 0.0805 | 0.0804 | 0.0808 | 0.0807 | 0.0807 | 0.0806 | 0.0805 | 0.0806 | 0.0809 | 0.0808

0.85 0.0801 | 0.0800 | 0.0803 | 0.0803 | 0.0802 | 0.0802 | 0.0800 | 0.0802 | 0.0805 | 0.0804

0.95 0.0796 | 0.0796 | 0.0799 | 0.0799 | 0.0798 | 0.0798 | 0.0796 | 0.0798 | 0.0801 | 0.0800

1.1 0.0791 | 0.0790 | 0.0793 | 0.0793 | 0.0792 | 0.0792 | 0.0791 | 0.0792 | 0.0795 | 0.0794

1.3 0.0760 | 0.0759 | 0.0763 | 0.0762 | 0.0762 | 0.0761 | 0.0760 | 0.0762 | 0.0764 | 0.0764

1.5 0.0708 | 0.0708 | 0.0711 | 0.0711 | 0.0710 | 0.0710 | 0.0708 | 0.0710 | 0.0712 | 0.0712

1.7 0.0662 | 0.0662 | 0.0665 | 0.0664 | 0.0664 | 0.0664 | 0.0662 | 0.0664 | 0.0666 | 0.0666

1.9 0.0621 | 0.0621 | 0.0623 | 0.0623 | 0.0623 | 0.0623 | 0.0621 | 0.0623 | 0.0625 | 0.0624

Double Filter Pack

Fig 205. o]FZH Aol wel L= F917dst

« o]FZH A

Blo] a3}

"l_

rr

FoAsre B2 A, 1T TAEY o]F
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o
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Table 198. o]ZZE Ao WE 5A ZAo|A 9 F9748F & 58

FE |d3atE FAAEE (ws)| £979 (m) WY 9738 (%)  EE (%)
1 0.001 0.0863 56.4 177.3
2 0.002 0.0837 54.7 182.8
3 0.004 0.0827 54.1 184.9
4 0.008 0.0821 53.6 186.4
5 0.016 0.0817 h3.4 187.3
6 0.032 0.0815 53.3 187.8
7 0.064 0.0813 53.1 188.3
8 0.128 0.0814 53.2 188.0
9 0.256 0.0817 h3.4 187.4
10 0.512 0.0816 53.3 187.6
Drawdown (m) Relative drawdown (%)
S_— !'\
) 1
\1 -‘_“‘ﬂl—.__'_\__*_._'___-o—_.
<} ZAGA WAEHE F9%E> 0 <% 2N Ak At deks

Fig 206. o|Z88 Al We 598

Efficiency (%)

Fig 207. o]=2E ALl uje} A Ao BHAst= 8

rr
rr

« o]FZH orge FYAEET FNEFE FFAo A TS}
Fdster 282 S

* o|TZH oA FEFEETE 0.512m/se o, FEAolA 0.0816me] 97Fs7E B st

A9 dee 53.3%2 sk, B8 187.6%E 713

S8R sk, A
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(3) o]F Y ARG FA2dd
(7}) MODFLOWE o] 43 e datd Sxxd
O AT 5 2L

2¥35

¢ AFAY FAFEGA HAAH G498 8l RYdS HAAPsI AAES AT

« AAES AR glo}l a2l=% ColumnsxRowse] & ) 500500744 71s3HH Layer?]
TFE 60574 7hsste olg nEste] Axpts A4 E

o RAREY Al FFAIRe AT FAEke AR A4 GFE womg #A Abolo AZE
w8 5te] 8 F7F 9820~9920met & F7F 6770~6870m Akole] Az} 7HAL ImxImE TS0
o o]9]e] TLZFE 20X20m, 40X40mOE FAHL FAo 7 HAANOT AXNE W sy HH

o BE o]9]o] BES N AAE A ARt AIFAIA 2] Bl EAS U
A g ) So2 24%

Table 199. 2ol ¢ Az} 74

N A QS AAS
A4z @3 m | 9 AT g aam) A m AT
(m) (ea) (ea)
1mx1m 9820~9920 100 100 6770~6870 100 100
8820~9820 5770~6770
20mx2 2 1 2 1
OmX20m | 999010920 001 1091 6s70~7870 o0 v
0~8820 0~5770
> 99 9 181
40m>40m 10920~10995 8895 / 7870~9338 7238 8
A 0~10995 10995 | 427 0~9338 9338 381

<®2d W Inactive 23>
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BAZA 2 FUAZAEHY 43
« 29 Yo AAxHOE AFA A AT FL FARAN Tt A5z, Lk ol AT
ZAA(CHD, Constant HeaD)E &g+
« AFAGY FHAAEAAE JEaF7] st AS-FEX EF A9 AAEE ARSI
m AREE AAEEL 1:50,000 %3¢
. 2 149 % :r“qﬂ‘ﬂ ‘”OUJ] %3”} oz A A

Table 200. A5 s AASHA] AHk
oy FYIERE (mfsec) | HIARASF (Um) | HIAEE (-)  FFE (D)
o
kx = ky = kz Ss Sy n
- 4T 1.000x<10—4 0.30 0.30
= -
At 1.000X10-5 1.000x10—4 0.05 0.05

TFEFF A3
« ATAGY FFES s Hs AT Ask #BeAY RN (FEE - Al A E Y
3], 2015), & Fx
o AFAYY FEFES ATVVSHAAN #SE AIAY A A 1,252.0mm/year(713F ¢
2009~20191) 3} Y5 14.46%5 o83t 2H43FR o™ 181.0392mm/year”} Ao+ FUE =
2 A3l A AAZA(RCH, Recharge)s 733+
o Ak sHFEH(R) = 1,252.00mm/year X 14.46% = 181.0392mm/year

lm
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@ FZAE 2ot 2dy 2%
Gl 83A% 2%

c ATAGe) FAALEAL set] As B 7 APOR AHNFIAYL AT Y
e 1647 B A Y5 AN P45 ATl BE P5Y 2 BEYANY 597

SD1200(A) AL H o 3614.1 ton/day .2 A8 AAI5ke] 257 .8cme] 9 75h7} &

ABIAL FgolA 4.8m o)A F o] = GGO2(0W-1) #HZHNA 97.4cme] 49174317} @AY}
fom, 15.0m 01745101 A= GGO3(OW—2) #ZANA 46.2cme] 474317t 24

¢ SS800 YFAL Hit 5 2297.8 ton/day 22 HFS AAE] 175.7cme] 9173k} iy s}
R FrAolA 5.6m ©]1AE o] = GGO1(OW-1) =AM 76.7cme] 97435171 HAYsHH L
™, 21.3m o|4H] U= GGOZ(OW 2) B=ANA 33.6cme] A8 HAY

« SD1200(B) ¥5A-S HF 5o 2415.5ton/day O 2 AHG AA st 143.4cmd] 974317 2
A8l FrA A 56.7m 017:‘5401 A= GGO3(OW-1) #ZANA 17.7cme] F$1733171 LAY

Table 201. ¥FAIH o2 WAT 9733}
24 BagFrEF F973Hcm)
= (ton/day) PW oOW-1 OW-2
SD1200(A) 3614.1 257.8 97.4 46.2
SS800 2297.8 175.7 76.7 33.6
SD1200(B) 2415.5 143.4 17.7

2w NEE5 #A ol4 Ag (cm) 23} ¢ of gt 7 97
°r (cm) OW-1 OW-2 (GL—cm) (cm) (cm)
SD1200(A) 970 480 1500 418 5000 20
SS800 960 560 2130 435 5000 20
SD1200(B) 1380 5670 — 406 5000 10

Table 203. A4+ &4 23

ARG =978 (cm) FYAEE (cm/sec)
S (ton/day) | PW | OW-1 | OW-2 238 olg %44 olg

SD1200(A) 3614.1 257.8 97.4 16.2 0.309 0.337
$SS800 9297.8 175.7 76.7 33.6 0.279 0.304

SD1200(B) 2415.5 143.4 17.7 - - 0.200
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rds As
c N TEF BYE ol fdte] AY 5E NPoR Aol RS wEeE £U%RE B
@Y AP dolr ReAS HEA, ANE FAFFHe A %k Folsh AmE
st AR 59 3ste) Folg H4d)

AE=EE SD1200(A) ¥4 0.0475cm/sY 745 L2171 718 A A AL SD1200(B) <=

0.05cm/s, SS800 %A 0.042 cm/sY A9 71 A A

« 59731 2ol SD1200(A) A A9 —21.3cm ~ 4.8cme] Q&7F WA I SD1200(B) %4
749 3.0cm ~ 3.8cm®] 227} AL o SS800 WA A$ -10.7cm ~ 0.4cm&] 2.2 Y

&2 Alakabd SD1200(A) U543 A9 -46.10% ~ 1.86%2]) Q&) wAslar SD1200(B) 94
J 79 0.21% ~ 21.47%2] 27} sl em SS800 %A A% -16.67% ~ 0.23%2] LAY

« B4Z2H FAAEe] Aole HA 04em, Ho) -21.3em9] zpol7t WAL A& HA
0.21%, Hth -46.10%7} A8

o A7) FeA 978 Aol A4 0.3cm, A 4.8cm(LAE HA 0.21%, AW 1.86%% vAEH

I 2% 754 AA ¢33 #53 Atold AZE wrgskA] Zetsir] e Add

(

.
O

Table 204. SD1200(A) FFAolA el &y Zx}

T SD1200(A) ow-1 OW-2
FYIEE (cm/s) 9173 em) 9173 em) 173 em)

0.3 39 19 10.5
0.2 58 28 16
0.1 117 57 32
0.09 131 63.6 35.4
0.08 147.5 71 40
0.07 169 82 45.6
0.06 198 95.8 53.3
0.05 239.8 115.3 64

0.0475 253 121.5 67.5
0.045 267.7 128.4 71.2

Table 205. SD1200(A) ¥F4olM e dFAIA Aol wdy A3} vl

TE SD1200(A) OW-1 OW-2
#2498 F943F (cm) 257.8 97.4 46.2
ALE 9743 (cm) 253 121.5 67.5
591733} 2o (cm) 4.8 —-24.1 -21.3
QA& (%) 1.86 —24.75 —46.10
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Table 206. SD1200(B) ¥<FAolx e 2d& A}

T SD1200(B) owW-1
FYAEE (cm/s) F47%43F (cm) 973 (cm)
0.3 23 2
0.2 35 3.4
0.1 70.7 6.9
0.09 78.6 7.7
0.08 88.6 8.7
0.07 101.5 9.9
0.06 118.8 11.6
0.05 143.1 13.9
0.0475 150.9 14.7
Table 207. SD1200(B) %A NMY ARZAE Axet wde Ay v
T SD1200(B) OwW-1
#=8 $9733Hem) 143.4 17.7
Add 973 cem) 143.1 13.9
F73k Aol (cm) 0.3 3.8
L2+ (%) 0.21 21.47
Table 208. SS800 FFAollAe =ds Az
TE SS800 ow-1 OW-2
FHAEE (cm/s) 973 (cm) 4173+ (cm) 9733 (cm)
0.3 24 12 5.5
0.2 36 18.7 8
0.1 72.4 37 16.5
0.09 80.6 81 18.3
0.08 90.8 46 20.6
0.07 104 52.5 23.5
0.06 121.7 61.2 27.4
0.05 146.6 73.4 33
0.045 163.3 81.6 36.6
0.042 175.3 87.4 39.2
Table 209. SS800 ¥+l AR Aot wdy 23 vl
T SS800 OwW-1 OW-2
#A=H F£973) (cm) 175.7 76.7 33.6
A= 491733t (cm) 175.3 87.4 39.2
F73 ze] (cm) 0.4 10.7 5.6
2E (%) 0.23 —-13.95 —-16.67
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(4) MODFLOWE o] 23 7Z¥dags Fxnd

Bz e #9e o 29 A4aE 2%

« AA 29 9e 7k 9500m x A& 4500mE A7g3tHom FE3d G & 77 1800~1900m
& 7k 2800~3000mE 1m x ImZ, 71 ¥ 20m x 20m, 40m x 40mZ F&EF9& T HH
=87 AAE 23

Table 210. 299 A=} 4

. AR AR
Axad | Arem 0 AT eaam A GAT
(m) (ea) (ea)
Imx1m 1,800~1,900 100 | 100 | 2,800~3,000 | 200 | 200
1,300~1,800 2,300~2,800
X
20mx20m g0 000 |50 | | 1000 |80
0~1,300 0~2,300
40mx4 ’ 1 ’ 2.
om>A0m |5 400~9,000 P08 g sh0~a500 | 0 B0
A 0~9,000 9,000 | 348 0~4,500 4500 | 333

<29 Y Inactive BA> <REAE AA>

Fig 210. o3 A4

FYANZDER 4F

dEALG o2 AFYYAA Ul T8 FAEA $Y TFEE ddez o
F7AAZA(CHD, Constant Head)S 94
g ) FERAEAR] gErEe] AL 1:50,000 EE9] 2F - BA EEZ(FEAAALATY,
2011)= sk, 178} S(4%5, )2 74
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Table 211. A5 FUAZAELA] A&7k
Epe FYAEE (m/sec)  HIAFASF (I/m) | HIdEE () | FFE (D)
R
kx = ky = kz Ss Sy n
1= A 1.000< 10" 1.000< 10~ * 0.3 0.3
N ukE 1.000< 107 1.000< 10" * 0.05 0.05

C3 a7y A

EERL

’ :I:-A-‘F'ﬂ:
<z2d U AAZA dE> <z2d  FAAEALA] dE>
Fig 211. =g AA

FEFF 44
» ATHEAGY FFFE A 7] HAel +Ad FFES TARE Ak dAY BaA,
2009); &
» AFA eI of 4.7km HolR FFTVIHAN B5H FFA S TAAEH(20099~2018'3) ¥ 9
FE(11.86%)2 o8-3to] APgaF=o] 137.41mm/year”} Ast52 FFH =S FFFAZLA(RCH,

Recharge)E 433t
o A3} dFEH(R) = 1,158.58mm/year x 11.86% = 137.41mm/year

@ dZANY doet 2dy A3
dZAE 23

L B AHE olFBES BEHL ohus] Al FEFA YN A% hEANFL WA
of ANE AN thrze] FEALHE AL sostel o|F B AEYL ¥A

» AFAGY FYALEGS sets] A B el Ao A% hFIAES AN

CABPHE 12403 B QY P 2ANN G5 Ab] BE F5Y L BP9

« PW1 4548 PGt F53 620ton/day 2 AHE AA5E] 170cme] 97337F SIS
AA 4.67m ©]ZAE o] 9= BHI(OW-1) #FZHo|A 20cme] $974317 Ay
s PW2 G54 Jéﬁ U %k 1150ton/dayZ AL A8t 165cme] 9733171 HASHI T &
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« PW3 4L Hit & 900ton/day = AFS AAste] 88cme] Y457 DAL <&

¥

Aol A 5.20m o]ZE o] 9= BH2(OW-2) #ZAoA 19eme] 17337F A

1 AN -
« PW4 FFAS H F5F 900ton/day R AR S AAISk 163cme] A% s7F B AL S
1 gl

gollA 5.30m o]AH ] 9= BH3(OW-3) #=AoNA 3lem?] 1738t7F 24

Table 212. ¥FAF o8 AT 9736}
S B FF5F 4973}k (cem)
°r (ton/day) PW ow-1 OW-2 OW-3
PW-1 620 170 20 - -
PW-2 1,150 165 — 23 -
PW-3 900 88 — 19 —
PW-4 900 31 — —~ 31
Table 213. &4 A
2 &Z5A #A o3 A (cm) A9 | 23ddoe]l | 97
= (cm) OW-1 | OW-2 = OW-3  (GL—cm) (cm) (cm)
PW-1 2100 467 4,682 9,711 860 5,000 400
PW-2 2100 4,651 498 5,029 830 5,000 400
PW-3 2100 5,669 498 4,509 830 5,000 200
PW—4 2100 10,708 | 5,559 530 790 5,000 400

Table 214. A £4 43

W BEEER FAZ (em) FEAEE
°w (ton/day) PW ow-1 OW-2 OwW-3 (cm/sec)
PW-1 620 170 20 - - 0.09807
PW-2 1,150 165 - 23 - 0.1829
PW-3 900 88 - 19 - 0.1905
PW—4 900 163 - - 31 0.1425
zdy A
o UM FEHI ZFYS o] 83y A S AR dojR EFAFE nlg R FIEE B
« A Y APoR doH BFAFE AE39S A AR sk AA #9738k A
o7} AR g EFAFE HAHoT ZAATIH AA ¢35 e} AAtE =975k 2ol F

0

2
FYATEE PW-1 %542 749 0.000035cm/s € 735 227} 7H 2 A 2y s g PW—2 4
79l 7% 0.000085cm/s, PW—3 %A - 0.000105cm/s & A, PW—4 FFH] 3¢
0.000065cm/sY A5 7Hd A LAY

F78ate] Aol PW—1 549 79 -3.7cm ~ —8.38cm®] A7} HAYSEA AL PW—2 453 <]
A9 -3.62cm ~ —67.55cme] 227} HAEH T, PW—3 59 A9 -1.24cm ~ —32.93cme] 2.&F
7} e, PW—4 3539 S -3.275cm ~ —53.70cme] 2x}7}F WAy
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e O2HEF AXEE PW-1 5 A -2.17% ~ —419.38%9] 2P} wAEt L PW—2 4
o] A% 2.19% ~ —293% St LASHF AL, PW—3 59 A -1.41% ~ —173% ©] 27} it
At PW—4 S5 AL -2.09% ~ —173% 9 27t Al

« A AF FA7sY Atole HA -83.87cm, HW -1.24cmo] Afo|7} MASFAL QAES FHA
-1.41%, A -419% 7} 2

o AR AA| FFAANAM e =5 Aol FHA -3.69cm, HU -1.24cm, LAES HA -2.19%,
A -1.41%=2 u]xﬂzl 27T A

e ol By IF Al AA I B Aol AE wrdskA] Ee9a AT #E4 Y
AA AFEAS WHgeA] Filen EFASTE J2 HRE S7IAA 7] WjEol By
Table 215. PW—1 ¥ o] mdz Az}
TE PW-1 OW-1
FHAEE (cm/s) 973} (cm) 9743} (cm)
0.2 2.64 2.58
0.1 2.67 2.60
0.01 3.15 2.86
0.001 8.00 5.53
0.0001 57.53 33.35
0.00009 63.99 37.39
0.00005 117.19 69.05
0.000035 173.69 103.88
Table 216. PW—1 %=Aolre]l @A 8 Azl vy Azl vlmw
T8 PW-1 OwW-1
A= 973 (cm) 170 20
AR =973 (cm) 173.69 103.87
F473t zFe] (cm) —3.699 —83.876
24(%) -2.17 -419.38
Table 217. PW—2 5o 2y Az
TE PW-1 OW-2
FYFAEE (cm/s) 973t (cm) 973 (cm)
0.2 2.86 2.82
0.1 2.93 2.85
0.01 4.17 3.51
0.001 16.64 10.06
0.0001 142.70 76.59
0.00009 158.89 58.29
0.000085 168.63 90.55
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Table 218. PW—2 &Aoo dFAIR 2ol nd

T& PW-2 OW-2
#23" FY435Hcem) 165 23
AE 59733 cm) 168.62 90.55
173t A+°] (cm) ~3.62 —67.55
2AH-&(%) —2.19 —293.69
Table 219. PW—3 &Aolxe] Rdey Az}
T& PW-3 OW-2
FYAEE (cm/s) 973 (cm) 9733 (cm)
0.2 2.87 2.80
0.1 2.91 2.90
0.01 3.71 3.28
0.001 11.72 7.78
0.0002 47.75 28.21
0.00015 62.89 36.79
0.00012 78.09 45.46
0.00011 84.76 49.17
0.000105 89.25 51.93
Table 220. PW—3 5Aolx o] @FAE Avtet mds Ay vl
T& PW-3 OW-2
A8 9743} (cm) 88 19
AME 97331 (em) 89.24 51.93
F9738 zto] (cm) -1.24 -32.93
A& (%) —-1.41 —-173.32
Table 221. PW—4 FAolxe] mdg Ay
T& PW—-4 OW-2
FHATE (cm/s) 973 (cm) 9733 (cm)
0.2 3.08 3.01
0.1 3.13 3.03
0.01 4.05 3.48
0.001 13.32 8.03
0.0001 107.61 54.81
0.00009 119.24 60.61
0.000085 126.25 64.03
0.00007 154.28 78.65
0.000065 166.27 84.70
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Table 222. PW—4 Ao

AN

Avte} RHle) Ay} Wl

T PW-4 OW-3
#=3 997338} (cm) 163 31
A 91733t (cm) 166.27 84.70
FAH73t &Fo] (em) —-3.27 -5.37
2 (%) -2.00 —-173.23

(4) olFHHATAY HFESE B7A=

L olFBY A5 AFES AVASE AWAED BINFe) ANE HPoz o|FBHE 29
she At 371808 wgete ASasel BE A5 PHS ALE 7Y

L o|FBE Y AFELE A7o] BRI wet ASFFHOR Phshe, ghste AP T
Wk SEE A8 AR 1S BAY

7h) AWAIE

+ ole) B9 UADE ¢ o|FBEl] the ARAFNH APE ART BAF] 2] @171
A5aE PAE G A7) ASEE PAE 42T & At Y 2 AT 0§
A Bhe =5

CAUAEOR FUE ARNY BN UUDE P o|FBEe] AFES PAE 1Y £A
s, HAHA A5 Bae] BAE FA BA

« AAYIZ ARE AEIE FA BN Ans AR V109 ARE AGHE FA $H 2
g WasT T FAE B

20
y=14.329e-2604%

15 wvﬁ“, =0.8156
o

E
E e
- . S et g
w 10 = T
8 g '
._;. "ﬂ‘“* — .
=]
z ¥ = 11.06e4e0ax
R* =0.8653
]
o 500 1000 1500
Time (min)

—e—Single filter —e— Double filter

<AA AR FA B>

¥ = 15.023e 3604

T 15 $aeg R®=0.9723
-
_g 0“ HI““"""'N#@
@ 10 g
E Tt
g e
E 5 y=12.12- 5804
R*=0.9734
o
o 500 1000 1500 2000
Time (min)
—e—Single filter —s— Double filter
= = = )=
<z7] 9 F7) A5 FA 4>
20 y = 15.131e-26-04x
2000 _ R* = 0.8695

E 15 ey
E
= =
@ 10
E
g ¥ =12.715e 860k
=z ° R* =0.9717

o

1] 500 1000 1500 2000
Time (min)

—=a— Double filter

23>

—e—Single filter
<278 FA4 2
Fig 212. A &4
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Table 223. FA|2/¢] W3}

= A Al
48 A A4 _
T U g o]FIH
< 1560& y=11.06exp(—4x10—4 x) y=14.33exp(—2X10—4 x)
< 900& y=12.12exp(—4x10-6 x) y=15.02exp(—3x10—4 x)
< 200&% y=12,72exp(—4Xx10-8 x) y=15.13exp(—2x10—4 x)
o 7]E AXE ddIH E o]FdHY HTFaE ®sld g FAEHE fsted, HA 7Y
ARE AR AR FEARE AT FARAL Hasla 1 FAE B
20 20
y = 14.32ge 2500 y = 15.237e 3608
s e R® = 0.8156 E15 e o
E “HM_,_ E “HH
= “\ Al o o T W P = ‘1.,\‘”‘
w 10 t S =T w 10
g %ﬂ“mvﬂ—w g y = 12,542 860
= 5 ¥ = 11.06e-3e0ax = 5 R*=0.9736
R® =0.8653
0 0
0 500 1000 1500 2000 0 500 1000 1500 2000
Time (min) Time (min)
—e—Single filter —e— Double filter —o—Single filter —e— Double filter
<AA A7 FA B> <Z7|A 7 A B>
20 0
15 ! :Rlisﬂ?;;im T 15 = izz'gg(izjmk
':E?' ovv-oo-e 'S" L ]
o 10 o 10
E 5 y =10.886e9E:0x E 5
= R® =0.9658 “ y = 7729685505
0 0 R® =0.8479
0 500 1000 1500 2000 0 500 1000 1500 2000
Time (min) Time (min)
—eo—Single filter —s— Double filter —eo—Single filter —e— Double filter
<FAE FA 24> <FIAE FA 24>
Fig 213. %4 F4 +4
Table 224. F412]¢] 3}
=1 Al
=P T4 _
lag Rl o|FIH
Z A y=11.06exp(—4x10—4 x) y=14.33exp(—2%x10—4 x)
z7] y=12.54exp(—8x10—4 x) y=15.23exp(—3x10—4 x)
=7] y=10.89exp(—4x10—4 x) y=13.68exp(—1x10—4 x)
7] y=7.73exp(—=6x10-5 x) y=12.10exp(—8%10-6 x)
« 9047t FRE AN GdZH B o|FHEY HFaEY AVH Wl ik FAE
BAea, o]FZE Y] Aol GURE | Hlste] zH7t 446.9%9F 60.4%] EE TS HAS
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030 ¢
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0.15 S s

010 -
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o

ay=

| 0.16 * EXP{ -1.08e-02 * x) R2 =

20

Time (days)

O ey '

0.30
0.25 -

0.20 -

038 e -
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20
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60

0.00

20
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Time (days)

0.15 * EXP({ -6.17€-03 * x) R2 =
I}
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20

0.13* EXP({ 587203 * x) R2 =
a0
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0.3a

022

035
0.30 ~
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0.05

0.00 L
o
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T2y =
i
20

0.16 * EXP( -3.66e-03 * x) R2 =
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C FAA FAE USE 5S40 me 29sty dnHes FAAY FAE 387762~
200mm)el Gy 7|FoZ Hd 127(300mm), °]FEH 7|2 H 167(400mm)E =3
S R Al $or, o 46} TAE APE FAT ARG A + A8

- 20 AUAAE 1emE 2FEA B

c okl Ee} wo] Aol P57] T, ASER B AFBS B FAAY HBL FAsho]
A5 4B 24

Table 236. A%l W A F57] 7 L AFAD 1 W)
Ax 3

) S| Fr7l 74 RIA)) HAF Asw F | H: AeR A

< 0.35 < 500 4" 6" ID 5" 1D
0.28 ~ 0.6 400 ~ 900 5 8" ID 6” 1D
0.55 ~ 1.5 | 800 ~ 2,000 6”(152mm) 10" ID 8" 1D
1.3 ~25 | 1,800 ~ 3,600 8”(203mm) 12" 1D 10" ID
2.3 ~35 | 3300 ~ 5,000 10” 14" 1D 12" ID
33 ~50 | 4700 ~ 7,200 12 16" ID 14" 1D
45 ~ 6.8 | 6,500 ~ 9,800 14" 20" ID 16" ID
6.0 ~ 11.5 | 8,600 ~ 16,500 16 24" ID 20" ID

(W) 234 AA
@D AurALe}

C o] Aok T 2T HH Lol thiFe B4 L TAS Frol BE FAYHY

= FA9 70%% AAsta, v T

EOL AS-olle 76%, 15m o1 A$ole 80% ol 238 A

2) a4 4

* Ut A EH"I‘%‘O] 7V FEd Rl 238 A4

3) & ATt

-« 58 s ARAXRE e JAl FA9 33%(1/3) A=t AA R vldgE ST
7171 S1aiA dies A FAL 50% MAAZA 23bE A A= 0S)

4) E0d AHdTS

« 2R IS AAVIES dHH0R Y AL (FeAel TP daek 73te] HehdR
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E
OINI
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Table 237. Johnson well screen®] 7H&%H 4 (in’)

2399 3 F9EH(in2)
Z1Z(in) |Slot No.10|Slot No.20 Slot No.40 Slot No.60 Slot No.80 Slot No.100/Slot No.150
3 10 19 32 42 43 55 65
4 14 26 44 57 58 74 88
5 18 33 55 72 73 94 112
6 21 39 65 85 87 111 132
8 28 51 87 113 116 131 160
10 36 65 110 143 147 166 203
12 42 77 130 170 174 180 223
140D 38 71 123 163 177 198 251
150D 39 76 132 175 190 217 268
160D 35 69 123 163 171 198 250
180D 39 78 139 186 193 224 283
200D 47 88 156 209 218 252 318
240D 46 87 158 217 266 307 389
260D 49 91 166 227 278 321 406
300D 57 108 192 268 329 379 480
360D 65 124 224 307 376 434 550
® 23U A4
1) 2389 QA& 74 4 2AYD 45 st AA
« 23do] FAFEH fFE7L gujEo] Agd 4o FEUR g net B EXAE
ol AT 4 Qlar, B o3t ~23d AR AR Qs =0 THE F Us
2) [F24e] e Astr]
« pH : AFE 7 o]3}9] AH3
o EFAA D 2mg/ Lol (FE AMASAA 2 e
« H2S : 1mg/L°Vé> F21g0] w9 Zgk e AlRhEA)
« TDS(HEE) : 100mg/L o] (Asfi2aA)
. C02 : 50mg/L0]/g}
o G40] : 500mg/ L o)X
« RG2S gErad 954 o) Aol L FE Askr
3) 23 oyt 23 F949] tiT 2 e FH I E] Jhejgkol $AEE 2
e dr-FY 355 WEAY 2389 ATFE ASfANA SFeEs TRAT|IER o
ARES AAH] 93 Al S&3] A9 F Ue Adolojor &
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+ B% 1 300mg/L o]F Afole Aol A

« A& Img/L o)

o U7F: 1mg/L o)

- uhE|Ejole] 47 AulE|ejohs RS AR

5) SHFE $Eo 2adelE 4 go|ze 3 A% F4o] ] wRe] A
o Ag3tE AP F3n NS 24T & du, AT I¢H g 2399 A
g 23 A9 SAGe FuldeEe Wree st A6 B (SAST} B
Foe) 20 2ElQlElz 28e) Ao W Hxte 2u))

6) 2233 WA FPF WD Ao) AU, AAED M 8 FAe] ABHE 1w

® °l=ZHA|
1) HAl= 23U FEAlo]g] F7tel] A, OEHY FUS At t5ss AT
i, @238 MFEY TS Eola FYEEE 3EFH, Q%29 FETES Wy, @~
AA]
A

292 $EFYe) RO AN 3] st

2) $2 AA A BEAE wEA] ARk s AT

7k AEAde] ol Ry

« AZ HAE AHSHE 23d HTEAS TE F US

- d5e] s 2423 D609 97717} 0.019141(0.25mm) o 8HNo. 10 £%)¢1 A5 ZEA
£ HEA] 74

« AL HAE fJste] YAAVIE 0.0194 Al 0.015 EE 0.029045 A = glou
o= Agtre] A5l wet 24

U FAE 9% ﬂl?—%—

B 228 209 BANel s A} FAE Ak
@ 740z AN FEAR 740 Fe Aave =

=
« gutdo g AlFA22 EfAo] gFsle] & EAE AXxehA & V24 (open hole) 2
S AAEHE g Wl 238 Algd 2yt BEo] EXARE@de] dold 7ol
HAS $AsE o8 & 98¢ 34

30
A
2
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2
>
W
e
N
o
2
i)

7} Fol gt =
« ZEIAIY 3719} 2389 MEFATE FA2 AEEY Y=(D60 & F10)E 7|Fo2 AA
3) olFZEA 9 FATAHLRE FAHFAE AAA o FIEHAY TAZELE g 2
« ARIAEA= & d5AFY EDEA A3t BEAY dAZRAS 2Hgste] AEAY oAl
= 7<4_€L

=

« WHZHA = 2 Ao oAl A3 BHA ddxdE gste] 2y o3

N\L EO
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KeN
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7v AE-FEA S 4 A
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o fellA et AFEZEAY AV AFAL YA F60~F70 ¥4 Zolot star, #5 A7t
2.5 o3PVt HEE JEFAES AFEste] HEA HAHA YES 2

« 238 AFAVE HdA ARES AAF Qe F F109] YAT TS AS AR (23
g /MFE=7] = F10]

U UlFBdE A 9] 4 A

« WEIEA Y A7) T FZE A D60~D70YE S 4~6u] =2 stefof it tjgZ-o] AlH -
TAYL e 4E, deFol 23 % S0 "e 62 AS AF[F60~F70 : (4~6) - (D60~
D70)]

o YoM e WEEEA L A7) 9949 QQEFale] F60~F70 ¥A7 Zolof slal, #5AF7t
2.5 o3} HER YEAs AFEst] dHA HH-H4L 98 23

« 238 AFAVE YA ARES A7 eFd F F109 YAT 59 RS AR (23
2 jg37) = F10]

ot ZEA9 Hu Z7)= 10mmE 7|FoZ sy, BI-AZ59 A9 d5Fe 4AS 1Hsy
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(4) A58 BHAS B AREE A7) A5l AT FHo2 AN Bo PIB,
239 9 fARS TS 97
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ColE 2XoF AA (31,200mme] Y93

@ =%

(1) o|sdHHATAS A7) At AHEHe Fo 2 774 248 o8 (Oscillator),
Hammer Grab®} Power Pack, W& Alo]4 53, ALdAHIZA A, W, ¢d7] & F=
#A ol AR

(2) 2ZPEL (1200mme] 9FA )L
A AT T FA )Y WY EAF B A4S Hammer Grab® SojH&
Ao AAAEAA] QFA )Y dAH EAF AAS wHEst] 23

Aelolelo] AAS F InAYL AT FE

o

B 2

oz Faslol

Aol 4FE

Aoy ol WEAIYS A1)

3 Jsiel WEAS TS FuE F A5BLS
Yo, AFEE FHES FA51] 915to] BandFH o) Spacer® Bl ¥4

(2) A5EA Weh MITH AFGOT AGHE BS 23R TR D AAR Ade ~
HQIE 2B (SUST S AHES 3, 0|59 AdAdlE 7kFd 242 odAls] slal coz &
PR A8
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@ olFHHA d3
(1) o]FZHAE A3}, oAarty 3 F2o FFEYE M, Fdo =HES AT 45
= A7HE skl AR

(2) 1ZBEAY FAPHE WRAC)AT A5 Aolole EduBL FA 2m FRAA 413
of 29 FAUAES Fa, AFANY A Aol FHoR ANl AU AF
e WA

(3) AFHAE Q7] EE gAY RAH ol na| o8l (Vibrator) S AH-3te] BejR) 57
F AFTL AN

(4) Az WEA 0 F 9 2 PRANNS 6mA QLA BAH o WEA 03 Ao
A Qe wEsHA BHAE F4

Fig 237. 98A &4

© Aold a
(1) WAl e oAl ofaaty] 9 718t S ek WASHEA dARke] g
A3 FE 9 BA o)A (D1200m) ol A A4S A3t 0.5m/min A=) 47_

ol

(2) 9)RAA Qe URA ol olut T o AzolEle] HSolE B YO 47 QILER 3}
o QAW 2o AeYA oz L DeAY TR PAFES

(3) W) - 9% Ao e] ik A 2ap Beje] FEHE B4 A2s 5] Jste] )
B AL 27

Fig 238. Aol Awt
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2036 - - 56,832,825 -
2037 13,794,375 55,177,500 - -
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° o]Zd¥ thH| 54.8% 7§ 56.2% 712 90.3% 744

Table 249. 1§ 5.5% 2-&A] (& ¢)

°ol3ZHFTA | vYdHATE | vddHIA+A WA A3
o D1200mm D300mm D300mm Z273D6000mm+<5=3AD200mm
T FE209) | RFES209) | (BFEs109) (H7d5204)
A& 71EFY 71EEY 7EF

2020 145,067,420 50,838,434 50,838,434 2,352,480,306
2021 21,611,374 86,445,498 86,445,498 -
2023 19,416,792 77,667,166 77,667,166 191,613,074
2025 17,445,063 69,780,253 69,780,253 -
2027 15,673,559 62,694,237 62,694,237 154,673,282
2029 14,081,947 56,327,789 56,327,789 —~
2031 12,651,959 50,607,838 28,210,781 124,854,863
2032 — — 47,969,514 —
2033 11,367,184 45,468,734 - -
2034 - - 43,098,326 -
2035 10,212,873 40,851,494 - 100,784,936
2036 - - 38,721,795 —
2037 9,175,781 36,703,123 - —
2038 - - 34,789,690 -
2039 8,244,002 32,976,010 — 81,355,288
2040 — — 31,256,881 —
% ) 284,947,955 610,360,576 627,800,365 3,005,761,749
° o]ZZE tH| 53.3% 714 54.6% 74 90.5% 744
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. $A B TrHE 3,800 ooo%/ﬂO
o|ZHE|H 44 296,621,011 ¢

2 77 349

2 FA#Y 7IRbe
], GADE A 657,052,799 €,

uHste] B2 A 203 (TE 4.5%)
HIAMIRISA 3,067,383,163 Yo

°o|FIHHASTH GdIHHFA WAV A
2 m D1200mm D300mm R o *
A71ETH 71E3H 71EFTH
2748 & 145,067,420 50,838,434 2,352,480,306
Hse 12,000 12,000 12,000
2RH5T 2,000 500 12,000
AR 6% 24% 1%
FA2e) w} 3,800,000%/% 3,800,0009)/% 925,000,000 %/%
A& 7|7t 13)/2d 13)/2d 13)/4d
g 3%(20) | 317,177,085 9 739,277,093 € 3,176,610,851 9
sl 45%(209) | 296,621,011 9 657,052,799 ¢ 3,067,383,163 %
elg 55%(204) | 284,947,955 9 610,360,576 3,005,761,749 9

271704042 SAWEHS5
o]/\} 7311]1-]

4.5%)0.2  4n)

RnoZ

A B} 2.858)] FALE U, -9H]= 151,553,591
EAgon, WdAHFHFAHRT

360,431,787 Azr=m, WAMESA tiv] 2,770,782,1529 AEE Zow BAd
olFEHATA A HHFHASTA AR A
ZFZA4D6000mm +
H D1200 D300
v T mm mm 23 4D200mm
A71&FH 71&EFH 71&FH
A4 (Y) 145,067,420 50,838,434 2,352,480,306
94 () 151,553,591 606,214,365 714,902,857
= 4 (9) 296,621,011 657,052,799 3,067,383,163
° = olZ=dH iy 54.8% A7 90.3% A7
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