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ABSTRACT

This paper investigates the current status of Jeju spedial self-governing province (JSSGP)’s water infrastructure and recommends
directions for improvement. JSSGP relies on groundwater for most of its water resources. Recently, water usage has
been steadily increasing due to the increase of residents and tourists while the quality of groundwater has been steadily
worsening. Deterioration in water quality of groundwater can be seen through the increase in concentration of nitrate
nitrogen and microorganisms. To overcome such problems, water consumption must be reduced by water demand
management in all fields including residential and agricultural water use. The quality of water resources should be preserved
through the management of pollutants. For efficient management of water resources, great efforts should be made
to reduce the leakage rates in household and agricultural water, which is currently at the highest level in the country.
Furthermore, diversification of water intake sources other than groundwater is needed, especially for agricultural water
supply. For water and sewerage facilities, compliance with drinking water quality standards and discharge water quality
standards must be achieved through the optimization of operation management. This process requires recruiting professionals,
improving existing workers' expertise, and improving facilities.
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NAAEEE A5 5 s BEAHo| thEats
7] Aol AFEUEL e detel s SE5He &
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I-J r

o

s T =T &T=
Hkskz] 9fgt E(ﬂ‘ﬂ(g ol F Y= AFE W

Lol A 1961 129
& OlEH T Aoz 2|52 At
A3 kA el AEARle] ool RA Al

20| B RERA} slhmE 4717t reE oD, ol
%A A5 AL B AFEE AT G4l A
5840l o 2717kA] BALG TS RS Kshsol

o|z3}a1 gk (JSSGP, 2018a).
B 7"”‘[‘50"}“]11: %‘Q o] F7F H otk A
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98.4%7F & UE(543%) B BEEFA1%E AR
3 =t T el A iﬁ TA °F 60% A&
9] oF 43%7} rpEo] HjEEH o7 FrEjE L itk
(Park 2021). AP*E SHo M= A= Fte sk
L0 Bau} 5g H4A) Bt JFEES 129.1%9]
o, StrEA AL %?J ShraFo] A8 ol Satsto]
ELeA[H Y] gelo] A EIPH ol2E F
Fo BAFo] wZE1 Qlth (MOE, 2021a; 2021b).
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50 mm o]/l TLAJoTt f-Eo] WAs, At &
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AR 1~2%of| Exsiel. webs] Ak o] 85
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o Holt} (JSSGP, 2018b).

A 2ofe] FANE AA T =3 SH
A GRS 4 Sl A A Al Ashe A9
g BT FAEE YR A oA A Hol8TE
= 2% Brpdt AR O 2 A|Shpee] A S A
“J)*OIE}. AFEe] A7 LAAFHFE 395287 m’
O|% 34.9%%= ZHALO B 2AE]| T 245%%= &}
% of vtz A f-E5, ‘%DW 40.6%+= A
lrtaesoz dgETh A7t A&o] 87 A
S=5FoFeFo] 40.6%¢1 65294F m’o|th. Table 12 A
Astpo] &= 7SS UERal e,
]o]—f,\— 0|8 3|7} 49,002,800 m/Qo|H, 1Y
1 L 1,633,426 m® =o)L, o] 1Y 2| &0
%7}—?*4 91.5% =o|tt. Y& 112194 B AE
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87k 7HE & Bl AAIShE Bk o#&%
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Table 1. Groundwater permission status by use (JSSGP, 2021a)
o s .. . Agricultural and | Bottled water L.
Classification Sum Municipal | Industrial & ) Monitoring
aquacultural manufacturing
No. of wells 4,785 1,371 129 3,058 11 216
Sum Quantity
3 49,002,800 | 21,590,455 661,452 26,609,893 141,000 0
(m’/month)
No. of wells 1,645 491 4 930 10 210
Public Quantity
3 39,523,246 | 17,958,576 74,410 21,352,260 138,000 0
(m’/month)
No. of wells 3,140 880 125 2,128 1 6
Private Quantity
3 9,479,554 3,631,879 587,042 5,257,633 3,000 0
(m’/month)

oA 2017 d o] HAG=27F WASEGIOH, ARFS
A= Aok o] g mE I EE WA 5] 95t
o] A|et=9] Wsto| e o] &=F Agto] Bast Ao
2 Ik} (Jeminilbo, 2020).

olgfgt At RS EAIE JHAsH] $18A]
g B B8 E &3 BT &
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steA e e Ags g, AFZe(Ede- 2 5
HE& AeA 23 ¢ 8lE &8E F Y Yo
2 g5}t

T A, A= sk ALY AT} gt
A2 Aidda 9 HeAd ndE 5= kel
ojtt. Ao thEZH AL AL TEE
7V 5E s 85 Ay, slshh R, JhQlste=A Al
So|t} AFE Y FEAS 19984 19174 0] 4] 2017
| 296702 55% S7Fskel e, 2017d o= =%
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FA A FAMA ol A Frprlzsto] 2|k @
dol WA= sttt o]e} tlEo] FoF 9 35y
7 AR Stk Qe 53 Akl oeH
At shehu| R AR A=tin] 244 2 0]
ot B3 AN S7FE AR Rk R4 )
AstrAEAIEL 2011 6,6527H A0 A 2021
10,0027] &2 FLE5HA F7Fstal Ql= HiHof o] & 7H
Atz gt skeA ey AAAY 52 nEE AA
o]t} (JSSGP, 2018c, 2021b).
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2021).
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“2#o]ch (Song et al., 2021). Z, A3k U
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Table 2. Water treatment plants(\WTPs) in JSSGP(MOE, 2021a)

o2 7|gtel A% %A +
Al 7HA] Ao EAIEE 7HAAL lh
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o|t}. Fig. 1= A|FE9 AB Iped2t = A%
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2 S it 295 div] 8.5% w2 sFolth ESL
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olg] Hlste] AFEE 1.96%= ZUW AR F7He
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7171 A g 5 2588 E ol A Ee &
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Fig. 1. Lpcd trend in JSSGP (MOE, 2021a).

WTPs Capacity (m®d) Process* WTPs Capacity(m?/d) Process*
GJ 25,000 Rapid filtration OR 15,000 Rapid filtration
KJ 19,000 Chlorination only WS 24,000 Slow filtration
KA 7,500 Chlorination only YA 32,000 Chlorination only
NwW 37,000 Chlorination only JC 37,000 Chlorination only
DR 10,000 Slow filtration TP 4,000 Chlorination only
BD 35,000 Slow filtration HR 10,000 Advanced(NF)
SK 32,500 Chlorination only HS 16,000 Chlorination only
AW 23,000 Chlorination only CJ 1,500 Membrane(RO)
ES 15,000 Slow filtration

"Rapid and slow filtration process are followed by chlorination.
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Fig. 2. Revenue water ratio in JSSGP(MOE, 2021a)
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Table 3. Operation and maintenance cost of WTPs in Korea(MOE, 2021a)

[eRpase]
T = o

Yo TEEL A3tee
o2 =ytsta 9
Bato] 77.2%81d] HPO}O# Xﬂ-rE 1H 1774 Xé‘?
B3t 7HE

& AT g2 7)ol Eulxs
M Ao AT 1
el g A
A7 o] FapA

o009
T =

Q3 Ao

50 120.1% 3208 AR M1 £F

s Z‘" TEQ’]

o OA0
17/%_1_. T =

=

T At 9 Sl 28

0.46 kWh/m’ (A4 713822 A F49l

AT

98 olate] M Htol

o Electricity cost Labor cost Chemical cost vy o e Maintenace cost Etc. Sum
Municipality water purchase cost
(10° Won) | (%) | (10° Won) | (%) | (10° Won) | (%) | (10° Won) | (%) | (10° Won) | (%) | (10° Won) | (%) | (10° Won)
Seoul 55,267,911 | 11.6 | 138,887,641 | 29.2 | 8,351,922 1.8 | 54,997,493 | 11.6 | 109,778,551 | 23.1 | 107,852,331 | 25.3 | 475,135,849
Busan 28,747,428 | 12.2 | 65,068,109 | 27.7 | 3,357,418 14 | 17,567,938 | 7.5 | 58,338,590 | 24.8 | 62,135862 | 22.7 | 235,215,345
Daegu 15,501,030 | 10.7 | 46,786,191 | 32.2 | 4,369,561 3.0 | 30,279,022 | 208 | 27,711,967 | 19.1 | 20,670,066 | 26.4 | 145,317,837
Incheon 17,357,973 8.2 52,418,721 | 24.7 3,770,167 1.8 53,480,454 | 25.2 | 29,878,059 | 14.1 | 55,232,795 | 14.2 | 212,138,169
Kwangju 860,791 1.2 23,765,677 | 34.4 787,496 1.1 17,480,705 | 25.3 | 14,498,032 | 21.0 | 11,619,705 | 26.0 | 69,012,406
Dagjeon 6,803,302 89 | 29422,0563 | 384 | 2,471,436 3.2 2,300,448 3.0 | 19,342,804 | 25.2 | 16,267,011 | 16.8 | 76,607,054
Ulsan 8,432,613 12.2 | 16,204,291 | 234 | 1,896,213 2.7 | 21,363,040 | 309 | 9,832,195 | 14.2 | 11,496,495 | 21.2 69,224,847
Sejong 329,007 1.5 1,814,457 8.3 79,340 04 | 13,149,194 | 60.3 | 3,064,697 | 141 | 3,368,606 | 166 | 21,805,301
Gyeonggi 37,717,261 | 3.6 | 106,530,387 | 10.1 | 6,258,080 0.6 | 536,098,447 | 50.9 | 113,053,657 | 10.7 | 253,952,453 | 15.4 | 1,053,610,285
Kangwon 13,672,156 | 84 | 37,397,739 | 23.1 | 1,300,963 08 | 19,619,752 | 12.1 | 30,369,520 | 18.7 | 59,803,488 | 24.1 | 162,163,618
Jeonbuk 7,829,939 50 | 24443552 | 155 | 1,190,596 0.8 | 65800051 | 41.8 | 15,503,085 | 9.9 | 42,613,927 | 36.9 | 157,381,150
Jeonnam 3,362,993 16 | 22,891,155 | 108 321,894 0.2 | 114,606,326 | 54.1 | 12,486,862 | 59 | 58,108,700 | 27.1 | 211,777,930
Chungbuk 5,528,723 3.1 | 24,169,356 | 13.4 627,968 0.3 | 110,013,101 | 61.1 | 13,781,988 | 7.7 | 25962,218 | 27.4 | 180,083,354
Chungnam 7,807,428 4.2 33,677,068 | 18.2 1,235,112 0.7 67,146,847 | 36.3 | 21,577,927 | 117 | 53,675,716 | 14.4 | 185,120,098
Gyeongbuk | 19,073,764 | 65 | 52,526,556 | 17.9 | 3,068,225 1.0 | 92,867,862 | 31.7 | 53,783,426 | 18.3 | 72,033,461 | 29.0 | 293,353,314
Gyeongnam | 21,326,375 7.3 31,175,498 | 10.7 | 6,298,359 2.2 72,440,725 | 24.8 | 35,342,563 | 12.1 | 126,062,057 | 24.6 | 292,645,577
Jeju 18,814,012 | 486 | 12,351,418 | 31.9 | 1,531,328 4.0 0 0 6,000,489 | 15.5 0 431 | 38,697,247
Sum 268,432,706 | 6.9 | 719,529,869 | 18.5 | 46,916,078 | 1.2 |1,289,211,425| 33.2 | 574,344,412 | 14.8 | 980,854,891 0 | 3,879,289,381
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Table 4. Wastewater treatment plants in JSSGP (MOE, 2021b) (Headlinejeju, 2021). wkebA o]ejst EAELS 323t
WWTPs Process Opng::[eion Cgﬂ?ﬁgy I(IITS;);;’ 7] _OI,]sH}_ﬂT‘:_ ‘T‘%_% o] 8-S %?:I—Q_E”‘i Sh=uk Ay =F
JJ Activated sludge | ‘93.12.30 | 130,000 | 135,837 .% A QS}{_,— 61}¢X%axc} %%k%_%/gﬁ}‘ﬂ et
SB SBR ‘07.06.30 24,600 23,’731 aHE Sol SpEdT % AL A8TS 5
DB SBR ‘07.06.30 | 12,000 | 10,152 o Folei= et dasith £, 29 2=
SD | Activated sludge  ‘83.03.15 | 23,000 | 16,701 A A=k 5ol Basit
BM | Activated sludge ‘96.12.30 20,000 | 16,577 Al WA= 20219 715 AA A8 70,277 mi/de]
DJ SBR ‘05.04.01 = 13,000 | 14,746 10,0927]4> 7HQ1sk=A 2| Al ] m]&o]t} (JSSGP,
SS SBR ‘06.09.08 | 10,000 | 6,567 2021b). HlBHEH B Al DL Al 2T} EA 0| Rl 2
NW SBR ‘08.01.31 8,000 | 7,897 37 Hlog Z2RAA N Esiy FHos AbaHia o
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