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Sun G. Kim and Gyoo-Bum Kim, 2016, Preliminary study on the comparison of water supply costs between
groundwater and surface water. Journal of the Geological Society of Korea. v. 52, no. 4, p. 457-464

ABSTRACT: The economic comparison of water supply costs between groundwater and surface water for rural
areas, which have been suffered from water shortage with chronic drought, was conducted in order to give a hint
on the selection of water supply system. It is revealed that the most important item of costs, when choosing
groundwater or surface water, is a length of water pipe line. Additionally, groundwater supply system becomes
more economical due to high cost of water pipe, if it is over 2 km. The present value of cost, which estimated from
facility construction cost, management cost, and external cost, is about 717,428 won for groundwater supply and
1,165,590 won for surface water supply in the study area, Imgok-ri, Hwanam-myeon, Sangju city, and it explains
that groundwater supply system is more economical.
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Fig. 1. Projection of future water demand in the Modong
intake station (K-water, 2009).
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Table 1. Result of hydrochemical analysis for groundwater samples (KIGAM, 2015).

Sample T pH DO EC Eh Concentration (mg/L)
sites (C) (uS/em) (mV) ca®™ Mg Na® K° Si HCO;y CI' SO, NOs F
Public 135 210 825 222 63 280 91 40 05 36 1206 25 148 2.1 005
supply well
Ev’:lsltgf)% 154 7.07 441 521 124 857 11.0 44 33 41 2557 7.7 185 20.0 0.07
Existing 15¢ 756 433 373 80 515 112 96 1.8 44 1957 40 173 37 006
well (2)
Tumnel * )¢ 729 910 428 211 638 129 52 10 61 1369 31 908 08 008
groundwater
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costs costs costs
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Fig. 3. Cost of groundwater (The World Bank, 2007).
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Table 2. Total present value of cost in case of groundwater supply system (50 years).

Item Details Cost (won)
. . . Well 90,000,000
Construction and installation — -
Artificial recharge devices 20,000,000
Well 131,208,433
Replacement
Pump 239,342,294
Electricity charge 18,339,359
. Chemicals cost 129,645
Maintenance
Sludge treatment cost 262,305
Maintenance and operation cost 1,270,363
Water sample test (village) 10,568,921
Water sample test
Water sample test (well) 17,368,325
. Construction and installation cost 65,353,580
Water pipe -
Maintenance and replacement cost 123,595,659
Total 717,428,618
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Fig. 4. Surface water supply system (www.dgwater.go.kr).
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Table 3. Initial and replacement costs of water pipe (unit: 1,000 Won).

Length of water pipe 1 km 2 km 4.14 km 5km
Initial construction 105,409 210,818 436,393 527,045
Present value of replacement cost 122,649 245,297 507,765 613,243
Total 228,058 456,115 944,158 1,140,288
Table 4. Total present value of cost in case of surface water supply system (50 years).
Item Details Cost (won)
Construction and installation Intake station and facilities 24,706,645
Replacement Activated carbon replacement 2,768,205
Maintenance and repair 176,259
Ozone cost 1,038,076
. Ozone electricity charge 259,519
Maintenance : - .
Purification chemicals 1,505,211
Electricity cost 1,095,171
Sludge treatment 934,269
. Construction and installation cost 65,353,580
Water pipe ;
Maintenance and replacement cost 123,595,659
Total 221,432,594

Table S. Cost comparison between groundwater and
surface water supply systems (50 year present value)
(unit: 1,000 Won).

Contents Ground water  Surface water

Present value of

total cost 717,428

1,165,590
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