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Analysis of Groundwater Pollution Potential and
Development of Graphic User Interface using DRASTIC System
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Abstract : DRASTIC system was used in this study that was developed by U.S. EPA and is widely used for
evaluating relative groundwater pollution potential by using hydrogeological factors. The DRASTIC system

can be used for selection of well sites, selection of waste disposal sites and basic data of landuse for

groundwater protection, and monitoring purpose and efficient allocation of resource for remediation. This
study analyzed regional groundwater pollution potential around Chungju Lake using the DRASTIC system.

Hydrogeological factors used in this study are depth to water, net recharge, aquifer media, soil media, slope

and hydraulic conductivity. For accurate analysis, lineament density that is extracted from image processing of
satellite image is overlaid to the DRASTIC system. Results of this study are mapped so groundwater pollution

potential and risk degrees can be understood easily and quickly. A graphic user interface is developed to

process the data conveniently.
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Ay Z& A4l T - Topography or slope

Table 1. Assiged weights for DRASTIC features

General Agricultural

Feature DRASTIC DRASTIC
Weight Weight
Depth to Water 5 5
Net Recharge 4 4
Aquifer Media 3 3
Soil Media 2 5
Topography 1 3
Impact of the Vadose Zone Media 5 4
Hydraulic Conductivity of the Aquifer 3 2

v E 3} o] 93k 1 - Impact of vadose zone media
8 A= C - hydraulic Conductivity
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Table 2. Ranges and ratings for depth to water

Range (cm) Rating

0 - 1524 10
152.4- 4572 9
457.2- 9144 7
914.4-1524.0 5

3
2
1

1524.0 - 2286.0
2286.0—3048.0
3048.0 +

Table 3. Ranges and ratings for net recharge

Range (cm) Rating

0 - 508
50.8-101.6
101.6-177.8
177.8 -254.0
254.0 +
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Table 4. Ranges and Ratings for aquifer media

Table 7. Ranges and ratings for impact of the vadose zone media

) ing Tvoical Rati
Range Rating Typ.xcal Range Rating Typic ting
Rating Confining Layer 1 1
Massive Shale 1- 3 2 Silt/Clay 2- 6 3
Metamorphic/Igneous 2-5 3 Shale 2-5 3
Weathered Metamorphic/Igneous 3-5 4 Limestone 2-7 6
Glacial Till 4- 6 5 Sandstone 4- 8 6
Bedded Sandstone, Limestone & Shale Sequences 5- 9 6 Bedded Limestone, Sandstone, Shale 4- 8 6
Massive Sandstone 4- 9 6 Sand and Gravel wit significant Silt and Clay 4- 8 6
Massive Limestone 4- 9 6 Metamorphic/Igneous 2- 8 4
Sand and Gravel 4- 9 8 Sand and Gravel 6—- 9 8
Basalt 2-10 9 Basalt 2-10 9
Karst Limestone 9-10 10 Karst Limestone 8-10 10
Table 5. Ranges and ratings for soil media Table 8. Ranges and ratings for hydraulic conductivity
Range Rating Range(GPD/Ft’) Rating
Thin or Absent 10 1- 100 1
Gravel 10 100- 300 2
Sand 9 300~ 700 4
Peat 8 700~ 1000 6
Shrinking and/or Aggregated Clay 7 1000 - 2000 8
Sandy Loam 6 2000 + 10
Loam 5
Silty Loam 4
Clay Loam 3 I ol B ArEIIEE N7z WS 43t DRASTIC
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Figure 1. Frequendcies of lincament trands in study area.

Table 9. Ranges, ratings and frequencies for lineament distribution

density
Range of distribution density Rating Frequency
0 1 122
0~-0.8 2 132
0.8~1.2 3 114
12~16 4 125
1.6~2.0 5 118
20~24 6 137
24~28 7 121
2.8~33 8 117
3.3-39 9 106
39~ 10 97
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Table 10. Main menu which was developed for user interfaces

Display and Query Display and query about data layers

General DRASTIC System Analysis, display and query about
general DRASTIC system

Agricultural DRASTIC System Analysis, display and query about
agricultural DRASTIC system

Modified DRASTIC System  Analysis, display and query about
modified DRASTIC system

Statistical Analysis Perform statistical analysis about
data layers

Help Help on this program

Quit Quit this program
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Table 11. Dispaly and query submenu

Table 12. General DRASTIC system submenu

Display Depth to Water Display depth to water

Net Recharge Display net recharge
Soil Media Display soil media
Topography Display slope

Hydraulic Conductivity Display hydraulic conductivity
Other Polygon Coverage Display other polygon coverage
Other Line Coverage Display other line coverage

Identify Depth to Water Identify depth to water
Net Recharge Identify pet recharge
- Soil Media Identify soil media
Topography Identify slope
Hydraulic Conductivity Identify hydraulic conductivity
Other Polygon Coverage Identify other polygon coverage
Other Line Coverage Identify other line coverage

Select Depth to Water Select depth to water by logical
expression
Net Recharge Select net recharge by logical
expression
Soil Media Select soil media by logical ex-
pression
Topography Select slope by logical expression
Hydraulic Conductivity ~ Select hydraulic conductivity by
logical expression
Other Polygon Coverage Select other polygon coverage by
logical expression
Other Line Coverage Select other line coverage by
logical expression
Draw Depth to Water Display selected depth to water
select in select menu

Net Recharge Display selected net recharge in

select menu

Soil Media Display selected soil media in
select menu
Topography Display selected slope in select

menu

Display selected hydraulic con-
ductivity in select menu

Other Polygon Coverage Display selected other polygon
coverage in select menu

Display selected other line cov-
erage in select menu

Hydraulic Conductivity

Other Line Coverage

List Depth to Water List selected depth to water
attribute in select menu
List selected net recharge

attribute in select menu

Net Recharge

Soil Media List selected soil media ttribute in
select menu
Topography List selected slope attribute in

select menu

List sclected hydraulic conductivity
selected in select menu

Other Polygon Coverage List selected other polygon cov-
erage attribute in select menu

List selected other line coverage
attribute in select menu

Hydraulic Conductivity

Other Line Coverage

%2 1159 mms} u] &g HolH, 6~8Yol Aol 57.3%
7t AFEch AFE $F4) 1133453, AHA) 1023093, 3

Analysis Overlay hydrogeologic factors and calculate general
DRASTIC system index

Display Display general DRASTIC output coverage

Idendify Identify general DRASTIC output coverage

Select Select records by general DRASTIC index

‘Draw’ Select Display selected records

List List selected record attiribute
Clear Clear screen

Clearset Clear selected set

Table 13. Agricultural DRASTIC system submenu
Analysis

Overlay hydrogeologic factors and calculate agri-
cultural DRASTIC index

Display Display agricultural DRASTIC output coverage
Identify Identify agricultural DRASTIC output coverage
Select Select records by agricultural DRASTIC index

Draw Select Display selected records
List List selected record attirbute
Clear Clear screen

Clearset Clear selected set

Table 14. Modified DRASTIC system submenu

Analysis Overlay general DRASTIC and N and P load
Display Display risk analysis output coverage

Idendfy Identify risk analysis output coverage

Select Select records by risk analysis output value
Draw Select  Display selected records

List List selected record attiribute

Clear Clear screen

Clearset Clear selected set

Table 15. Statistical analysis submenu

Calculate statistical value Maximum, minimum, mean, standard de-
viation, sum

Table 16. Help submenu

About DRASTIC system
Using the system
General DRASTIC system

Display this program overview
Display how to use this program
Display help on general DRASTIC

system

Agricultural DRASTIC system Display help on agriculture DRAS-
TIC system

Modified DRASTIC system  Display help on modified DRASTIC
system

ArcDoc Display help on ARC/INFO
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Figure 2. Data flow diagram.
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Table 17. Range and rating of depth to water

Range(m) Rating Area(km®)  Area Rartio(%)
less than 4.5 9 132.3 11

45-9.1 7 969.9 85
more than 9.1 5 429 4
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Table 18. Runoff, evapotranspiration, intercept and infiltration for landuse and soil type

Landuse Soil Type Area Ratio Precipitation Runoff Evapotranspiration Intercept Infiltration
(%) (mm) (mm) (mm) (mm) (mm)
Vegetation (loose) A 8.2 1442.7 130.5 6125 249.5 450.17
B 274 1442.7 278.2 6125 2495 302.45
C 6.5 1442.7 393.7 612.5 2495 186.92
D 24 14427 495.7 6125 2495 8498
Vegetation (dense) A 1.8 1442.7 21.6 628.8 266.7 527.62
B 54 1442.7 156.1 628.8 266.7 393.06
C 14 1442.7 276.9 628.8 266.7 27277
D 0.9 1442.7 359.1 628.8 266.7 190.15
Rice Field A 6.7 1442.7 296.7 667 1309 348.06
B 3.0 1442.7 428.6 667 1309 216.19
C 54 1442.7 580.7 667 1309 64.12
D 09 14427 688.0 667 1309 -43.25
Field A 47 1442.7 2009 667 1309 44393
B 15.0 1442.7 291.9 667 130.9 352.93
C 4.0 1442.7 376.2 667 1309 268.56
D 1.9 1442.7 428.5 667 130.9 216.34
Grass A 0.3 1442.7 346 626.8 277.7 623.50
B 0.5 14427 173.7 626.8 277.7 484.43
C 0.2 14427 291.9 626.8 277.7 366.24
D 0.2 1442.7 376.3 626.8 277.7 281.78
Residential Area A 0.7 1442.7 3585 2304 0 853.79
B 0.9 1442.7 512.3 2304 0 700.05
C 0.6 14427 640.0 2304 0 572.34
D 0.7 1442.7 710.4 230.4 0 501.88

Table 19. Ranges and ratings for net recharge

Table 20. Ranges and ratings of aquifer media

Range (mm) Rating e (km®) Area Ratio (%)
0 - 508 1 184 3
50.8-101.6 3 36.4 3
101.6-177.8 6 1.8 0
177.8-254.0 8 1644 15
more than 254.0 9 872.0 80
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Type Rating Area (km’) Area Ratio (%)
Alluvium 8 117.9 10
Dolomite and limestone 6 389.0 34
Sand and shale, limestone 5 25 1
and shale, slate and shale
Granite 4 308.8 27
Silicate, Chlorite, schist, 3 313.0 28

amphibolite and gneiss

Table 21. Ranges and ratings of soil media

Range Rating Area (km’)  Area Ratio (%)
Mountain 10 330.6 29
Loamy sand 9 0.8 0
Sandy loam 6 229.7 20
Loam 5 2731 24
Silt loam 4 65.8 6
Clay loam 3 229.1 20
River deposite 2 5.7 1

o

¥el, 5

o & 2 AL Table 203 2t}

Egk o

EY "Ale EY dolEHuolAE ol&3lHtt. AFXHd
3t WY, 55 2 WAL Table 213 2t}

LGy vy



A - o]dE - oAl - W&F - FHY

A A
A A woleol 2] FnAEE ol &3] FAEES

=2
o] ATA ol Dl B9, 53 % WAL Table 229} e}

il JEx
Fel AEEE AW dolEMolag o gstel TaYRL, <
FAGo) th 49, 55 L WAL Table 237} P,

24 A

olq AR 5
Azssa olE
DRASTIC A,

29E2S GISE ol&stq Z2
sted Uk DRASTIC A<, &<

=] ol HMa
'\L'/}—‘v] X T

s
_‘

A
axf

o
=
A

&5l DRASTIC A58 2¥ &

Table 22. Ranges and ratings of slope

Range (%) Rating Area (km®) Area Ration (%)
0- 2 10 642.4 40
2- 6 9 2.8 1
6-12 5 152 1
12-18 3 211
more than 18 1 643.6 56

Table 23. Ranges and ratings of hydraulic conductivity

Range (m/day) Rating Area (km®)  Area Ratio (%)
0.04- 4.1 1 1027.2 90
41 -122 2 1179 10
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Table 24. Ranges, frequencies and area of general DRASTIC system

Range of index Area (km’) Area ratio (%)
less than 80 35.1 3
80~ 90 314 3
90~100 317.3 29
100~110 363.8 33
110~120 236.7 22
more than 120 104.3 10

General DRASTIC

M 90100 (B)Agricultural DRASTIC M 160-

8 00-120

(A) W 0-
System O to-120 Mgo-9%  System [ 140-160 M 80- 100
BW10o-110 Mo - 80 Bi20-1490 M o- 80
| (C)Modified DRASTIC System N
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B 160- M 130-140
& 150 - 160 I 120 - 130
B i40-150 W 110-120
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