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Analysis of Groundwater Pollution Potential
and Risk using DRASTIC System
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ABSTRACT :DRASTIC system developed by USEPA, is widely used for assessing groundwater pollution po-
tential. The system can be applied to site selection of well or waste disposal, landuse planning for groundwater
protection, and monitoring. In this study, GIS(Geographic Information System) was established hydrogeological
database of DRASTIC system and cartographic modeling to asses regional groundwater pollution potential
around Chungju Lake. Hydrogeological factors of the system were depth to water, net recharge, aquifer media,
soil media, slope and hydraulic conductivity. Risk of groundwater pollution to non—point source pollution, was
also analyzed by incorporation of actual pollution sources(N, P) and DRASTIC system. The GIS data could be
very quickly analysed hydrogeological characteristics of the study area by graphic user interface programs devel-
oped with AML(ARC Macro Language) of ARC/INFO.
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2 sk 7t=] 2] 2ol D—Depth to water

R R—net Recharge
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Table 1. Assiged weights for DRASTIC fea-
tures(Aller et al., 1987).

B Feature Weight

?;e\;d;to Water 5
Net Recharge 4
Aquifer Media 3
Soil Media 2
Topography 1
Impact of the Vadose Zone Media 5

I_HLdrEaulic Conductivity of the Aquifer _L 3
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Table 2. Ranges and Ratings of N and P for

Landuse.
Range N Rating | P Rating

Field 41 6
Loose Vegetation 9 6
Rice Field 41 82
Residential Area 7 5
Grass 7

Dense Vegetation 9 6

(N : Nitrogen, P : Phosphorus)
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Fig. 2 Data flow diagram
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Table 3. Ranges and ratings of depth to water.

Ra . Area | Area Ratio |
restm) | Ry | (o)
less than 4.5 9 1323 11
45-9.1 969.9 85
more than 9.1 5 429 4
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(A) DEPTH TO
WATER (B)NET
RECHARGE
LR M more than 245.0
: *‘:l less than 4.6 177.8 - 254.0
o U a6-9a X W 101.6-1778
“*'H more than 9.1 [ M s03-1016
(m) W - s
(mm)
(D)SOIL
‘s | (C) AQUIFER MEDIA
MEDIA n
. - ) Mountsin
) l:]'l‘)::w“': ] Loamy sand
jomite,
Sandston n Sandy loam
? .Slate, Shale u Loam
M Granite B sittioam
B Chlorite schist, B Cyloam
Amphibolite, 0O
Gneiss River
deposite
(F) HYDRAULIC
| CONDUCTIVITY
] 0.04-4a
W s1-122
[T 1 - (m/day)

M more than 18
(%)

(A) DRASTIC System

M 120- -9
[J110-119 M 80-89
Bi0-10 Ms7-7

(B)Non-point Risk for N |l 130. B 120- 139 (C)Non-Point Rist for Pl 1s0- M 120- 139
[ 160-179 W 100- 119 [J 160-179 M 100- 119
B 140-159 W 81-99 MWigo-159 W 75-99

Fig. 4 Analysis of groundwater poliution potential and risk by DRASTIC system
— 7_.
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Table 4. Runoff, evapotranspiration, intercept and infiltration for landuse and soil type (mm)

Soil Area Precipita—- Runoff |Evapotranspi{ Intercept | Infiltration
Landuse Type Ratio( %) tion(P) (R) -ration(E) (INT) (INF)
A 82 1442.7 130.5 612.5 2495 450.17
Vegetation B 274 1442.7 278.2 612.5 2495 302.45
(loose) C 6.5 1442.7 393.7 612.5 2495 186.92
D 24 1442.7 495.7 612.5 2495 84.98
A 1.8 1442.7 216 626.8 266.7 527.62
Vegetation B 54 1442.7 156.1 626.8 266.7 393.06
(dense) C 14 1442.7 276.9 626.8 266.7 272.27
D 0.9 1442.7 359.1 626.8 266.7 190.15
A 6.7 1442.7 296.7 667 130.9 348.06
Rice Field B 30 1442.7 428.6 667 130.9 216.19
C 5.4 1442.7 580.7 667 130.9 64.12
D 0.9 1442.7 688.0 667 130.9 —43.25
A 4.7 1442.7 200.9 667 130.9 443.93
Field B 15.0 1442.7 291.9 667 130.9 352.93
C 40 1442.7 376.2 667 1309 268.56
D 1.9 1442.7 428.5 667 130.9 216.34
A 03 1442.7 34.6 626.8 2717 623.50
Grass B 05 1442.7 173.7 626.8 2777 48443
C 0.2 1442.7 291.9 626.8 277.7 366.24
D 0.2 1442.7 376.3 626.8 2717 281.78
A 0.7 1442.7 358.5 2304 0 853.79
Residential B 09 1442.7 512.3 2304 0 700.05
Area C 0.6 1442.7 640.0 230.4 0 572.34
D 0.7 1442.7 7104 230.4 0 501.88

Table 5. Ranges and ratings for net recharge.

. Area | Area Ratio
Range(mm) Rating () %)
0-50.8 1 184 2
50.8—101.6 3 364 3
101.6—177.8 6 1.8 0
177.8—254.0 8 164.4 15
more than 254.0 9 8720 80
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Table 6. Ranges and ratings of aquifer media.

Aquifer media Rating Area(km?) Area Ratio(%)
Alluvium 8 1179 10
Dolomite and limestone 6 389.0 34
Sand and shale, limestone and shale, slate and shale 5 25 1
Granite 4 308.8 27
Silicate, chlorite schist, amphibolite, gneiss 3 313.0 28
Table 7. Ranges and ratings of soil media.
. . i Area | Area Ratio 4 40
Soll media | Rating | . %) DRASTIC Al2de] Fe)x A8ty 8&¢ GIS
Mountain 0 3306 2 & o83 #A7 Az (Figl)st olgg 53,
Loamy sand 9 08 0 ¥A3te] DRASTIC #j5¢] £ 2 & ¥4 o 2573}
Sandy loam 6 229.7 20 At
Loam 5 273.1 o4 4 (1) oJ¢ DRASTIC A|2she] 24 Azigh
Silt loam 4 658 6 % DRASTIC #~(2.9 7Fsd AF)e 3 %791
Clay loam 3 999.1 20 el 2ty el s Haghe] 57, Hogkol 139% e
River deposite 9 57 1 o, HEIS 1047, EFAUAE 12009 H(Table
10). DRASTIC A48 Ztzte] W3nlE 133ty
REFGL ARR st PG A o
Table 8. Ranges and ratings of slope. q 7PsAe 47 TetstEE sAtHFigd—A).
' Area |Area Ratio FFE FEAYA A A3 e F e B
Range | Retig | ooy | (%) Ao g 3RS 374 A2 A, AR
0~ 2 10 4624 40 xge] FujFoz X3¢ 0¥ 7FsAe] A U
2— 6 9 28 1 Eston, g4, FEF AYE A o8 s
6—12 5 15.2 1
12-18 3 ad 2 Table 10. Ranges and area of DRASTIC index.
more than 18 1 643.6 56
Range of index | Area(km?) Area ratio(%)
0~ 80 35.1 3
Table 9. Ranges and ratings of hydraulic con- 80~ 90 314 3
ductivity. 90~100 317.3 29
Range(m/dayj Rating Area |Area Ratio 100~110 363.8 33
(km?) (%) 110~120 236.7 22
0.04— 4.1 1 1027.2 90 more than 120 104.3 10
41-~12.2 2 117.9 10
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