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A Comparison Study of Various Water Sources for Feasibility of Expanding
the use of Groundwater in Public Water Supply of South Korea
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Korea Environment Institute

ABSTRACT

As water sources become more vulnerable to the effects of climate change such as drought and contamination, the
diversification of water sources is important for securing water supply. This study examines the properties of five water
sources for public supply, including river and river-bed water, dams, reservoirs, and groundwater, while ensuring that the
quantities available from such sources are stable and the water itself is safe for use. This study also analyzes the power,
chemical, repair and maintenance, and labor costs associated with each water source. The results demonstrate that
groundwater has high potential as a water source because it is readily available (about 12.89 billion m*/yr), but only a
small portion of it is currently used. Analyses indicated that groundwater is the most efficient source of water to meet
water demand below 1,000,000 m*/yr, which covers 62.5% of water supply facilicities. With the implementation of
groundwater dams, groundwater can become cost-efficient even for larger water demand. Additionally, the water source
protection areas are the smallest for groundwater among the five water sources. In conclusion, the use of groundwater as
an alternative water source is feasible becasue it is readily available, safe, cost-efficient, and requires the lowest amount of
environmental regulations for the diversification of water supply sources.
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Fig. 1. Daily average water intake from various water sources for public supply.

7pae) @77} oo wah 4<egl thisle] a7} 7]

A glek.

"R, A3Z 230 mEd el 88 - 7
A48 %— AT Sfet] A7AES AHF A
ol - 5k - A - Al 5 BT o) A5Y

< ‘ZH“I‘}\]MOH we} s, B, 9, AsksE, ASA,
AR, sl 5 TR SR s Fdol |
o} 3k, SR wid Al dsshs MR
BAlL dMe s FAed TRE SR ‘%’F, SHIE
T 23, |, Askr, 71E A
afal ok Had %lﬁ?r Hrd Aws %u%iﬂd,
20159 71F 9 > SHEF > SRS > 7]E}Z1£,=x]
> Aekg oo dollM TP B o S FHasio]
AREBIL Qlar Aelre] FHRe 7Y AL Zi__i A
HltkFig. 1). o)A d Seluel Age 237 2a47}
13, AR T AL Aol we} veet e
S g3k YARE FE FH9] BoldH 299 Ao
3 E% sl B3P} 7kse RES 5] A5
9, SRERS, SRERT 5% M, 9
AL, DR AR el ABlE A HrdoR

rulo
}11

gk glo], ANAL sk P59 BE P A
3] wke ol

B Q7o BAe ASE A9 8 54 MaRde
Fl A4R9) chisl Ao AskE B89 BYES T
23] A% Aoz F5d ¥ S £ o 54
2 WL SR Qg PrER sl A

o Kwaters) 1617 AAAS Z3sl= A= 16271 4
ARk disl 20110l AFE 2015371A]9] T
A ARE &85t v, FA3T A 29
HIE-S FH5gEa A2 v, 2481 faix] B AT

MME FEARIA TN T FF
alo] Algshe A$(@E 5o, sEFS) As)E
A didell A xﬂﬂoh St T FrdnkEs A8k
FEARIANAAA B At B3Ahe] APAESAES
o183l AtE Tsﬂo}aiv} FEAA o AEle
1 A5 9 A {1 BHeA B vlg X}»
At gt 74 SR g 3 SHNE
A S o831, —’F?—-l«] PG FHE 9fgh #
A2 oREHIE-S, fRHele] AAgS FEule A
AHE o] &3} Jﬂ7}o}9au}(Tab1e 1) AR I
A T BATA AElE TR ETY A
AZE o]8gsle] EAEIAT

o1y HrAe £

=2 0O

hal

Lok >x'

J. Soil Groundwater Environ. Vol. 22(4), p. 60~70, 2017



62 A2A| - B

Table 1. Data used for property analysis of water sources for public supply

Purpose

Data

Quantity stability
Quality safety

Maintenance efficiency

Power cost
Labor cost

Chemical cost
Repair maintenance cost Water source protection area

Table 2. Amount* available from each water source for each return period of drought (unit: 10°m*/yr) (MOLIT, 2011)

Return period for drought Total

Han Nakdong river Geum

Seomjin river  Yeongsan river

river watershed watershed river watershed watershed watershed
5 years 50,817 20,158 13,610 9,056 4,337 3,656
10 years 43,170 17,376 12,069 7,510 3,747 2,469
20 years 39,155 15,483 11,100 7,288 2,930 2,353
Maximum period 33,676 14,400 8,733 5,577 2,808 2,158

for past years

* Jeju island and Uilleung island are excluded.
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Fig. 2. Changes in dam storage ratios for four major river
watersheds.
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Table 3. Comparisons of power costs (avg.) of water sources for public supply according to the volume of the water supply intake (unit:

won/m>-yr)

Total annual volume of water intake A (m’/yr)

Water source

for public supply A< 1,000,0(3)0 1,000,000 10,000,000 100,000,000 Total
(A <2,740 m”/d) < A <10,000,000 < A<100,000,000 < A<10,000,000,000
River water 9,459 254 48 65 653
River-bed water 2,088 173 78 - 423
Dam 2,089 88 53 - 365
Reservoir et al. 1,541 486 - - 674
Groundwater 315 323 - - 317
- Not applicable
Text bold: water supply source of the lowest cost
Source: Ministry of Environment, 2013~2017, 2011~2015 Waterworks Statistics.
= River water 4 River-bed water e Dam + Groundwater Reservoir etc.
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Fig. 3. Distribution of power costs per cubic meter per year of each water source for public supply.
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Fig. 4. Distribution of chemical costs per cubic meter per year of each water source for public supply.

Table 4. Comparison of the chemical costs (avg.) of water sources for public supply according to the volume of the water supply intake
(unit: won/m*-yr)

Total annual volume of water intake A (m®/yr)

Water source

for public supply A < 1,000,000 1,000,000 10,000,000 100,000,000 All
(A <2,740 /d) < A <10,000,000 < A<100,000,000 < A<10,000,000,000
River water 325 19 10 10 32
River-bed water 34 10 5 - 12
Dam 2212 14 15 - 152
Reservoir etc. 27 31 - - 30
Groundwater 16 5 - - 12
Multi-regional WS - 7 10 7 7

- Not applicable
Text bold: water supply source of the lowest cost
Source: Ministry of Environment, 2013~2017, 2011~2015 Waterworks Statistics.
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Fig. 5. Distribution of the repair maintenance costs per cubic meter per year of each water source for public supply.

Table 5. Comparision of the repair maintenance costs (avg.) of water sources for public supply according to the volume of the water

supply intake (unit: won/m>-yr)

Total annual volume of water intake A (m®/yr)

Water source

. A < 1,000,000 1,000,000 10,000,000 100,000,000
for public supply Total
(A <2,740 /d) < A<10,000,000 £ A<100,000,000 < A<10,000,000,000
River water 5,072 70 57 40 341
River-bed water 698 73 39 - 153
Dam 6,111 35 71 - 440
Reservoir etc. 410 125 - - 192
Groundwater 305 159 - - 256
- Not applicable
Text bold: water supply source of the lowest cost
Source: Ministry of Environment, 2013~2017, 2011~2015 Waterworks Statistics.
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Table 6. Comparisons of labor costs (avg.) of water sources for public supply according to the volume of water supply intake (unit: won/

m*yr)

Water source

Total annual volume of water intake A (m®/yr)

. A < 1,000,000 1,000,000 10,000,000 100,000,000

for public supply Total

(A <2,740 /d) < A <10,000,000 < A <100,000,000 < A <10,000,000,000
River water 31,437 382 130 125 1,919
River-bed water 2,339 270 167 - 543
Dam 7,269 362 130 - 1,470
Reservoir etc. 3,589 768 - - 1,426
Groundwater 2,309 1,035 - - 1,907

- Not applicable
Text bold: water source of the lowest cost

Source: Ministry of Environment, 2013~2017, 2011~2015 Waterworks Statistics.
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Fig. 7. Water Source Protection Area (WSPA) for water sources for public supply.
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Table 7. Comparison of the running & maintenance costs (avg.) of water sources for public supply in the case of A < 1,000,000 m>/yr

(unit: won/m>-yr)

Water source Cost
for public supply Power Chemical Repair maintenance Labor Total
River water 9,459 325 5,072 31,437 46,293
River-bed water 2,088 34 698 2,339 5,159
Dam 2,089 2212 6,111 7,269 17,681
Reservoir etc. 1,541 27 410 3,589 5,567
Groundwater 315 16 305 2,309 2,945

- Not applicable
Text bold: water source of the lowest cost

Source: Ministry of Environment, 2013~2017, 2011~2015 Waterworks Statistics.
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Table 8. Comparison of the running & maintenance costs (avg.) of water sources for public supply in the case of 1,000,000 m*/yr < A

<10,000,000 m*/yr (unit: won/m>yr)

Water source Cost
for public supply Power Chemical Repair maintenance Labor Total
River water 254 19 70 382 725
River-bed water 173 10 73 270 526
Dam 88 14 35 362 499
Reservoir etc. 486 31 125 768 1,410
Groundwater 323 5 159 1,035 1,522
- Not applicable
Text bold: water source of the lowest cost
Source: Ministry of Environment, 2013~2017, 2011~2015 Waterworks Statistics.
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