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Summary

Over ninety-five percent of water supply of Jeju depends on underground water for
living and farming. However, as the demand for water is rising sharply due to the
promotion of large-scale development projects and an increase in the number of tourists,
the water supply is expected to run short sporadically in some places for the summer
season. Therefore, it is necessary to develop additional drinking water sources.

Even though developing underground water is regarded as the easiest way to deal with
the water shortage issue, an increasing number of people worry that the underground
water might be overexploited. In this regard, the ways to make use of the Samyang 3
catchment area, once developed as a drinking water resource but treated as an idle
source of water supply because the chlorine ion concentration exceeded the water quality
standard, will be examined in this study. The research composed the optimal
preconditioning process according to the application of a desalination process with the
purpose of demineralizing salinity, predicted water quality, and analyzed economic
feasibility. In addition, the research compared it with the development of underground
water and evaluated the economic feasibilities of both cases.

In order to analyze the feasibility, design factors were derived and the optimal
preconditioning process was introduced by installing a 50-ton/day pilot plant. As a result,
the study concluded that if steadily responding to changes in water quality of the
untreated water and considering changes in volume of groundwater, it is appropriate to
push ahead with the measures by dividing the institutional capacity of 8,000 m*d into
two steps.

The desalination process consists of several facilities for water intake, preconditioning,
reverse osmosis, and postprocessing. For the preconditioning process, it was determined
that after applying and testing a number of processes, it is most cost-effective to adopt
multiple media filters composed of anthracite and filtering sand, taking into consideration
the good quality of groundwater.

The operating result shows that the quality of the untreated water meets the quality
standard of drinking water except for chlorine ion concentration, so it is possible to
secure very stable water quality after treating it at the reverse osmosis desalination
process. On top of this, based on the analysis, the production cost is less than 50% of

freshening standard seawater.
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According to the result of analyzing the feasibility for the implementation of the
desalination process, it is economically feasible to introduce the desalination process at
BC Ratio and the net present value (NPV). In particular, considering the current policy of
curbing the development of underground water and decreasing level of underground water

during a drought, it has been concluded that implementing the desalination process

utilizing discarded groundwater is necessary in the mid and long run.
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Table 1. The current status of the facilities in Samyang 3 catchment area
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Table 3. The current conditions of desalination plants by country
— % o9 | ousaa | 0eas | 209E | 94 | A58
(m/Y) (%) (%) (%) (%) (%)
ARt oleid] o} | 5429334 64.22 0.329 1.39 32.24 1.8
olg} 2,890,689 86.66 1.7 0.03 0.0l 0.09
T E 1,614,861 96.52 0.08 0 3.25 0.15
7}el= 572,870 94.34 3.86 0 1.8 0
vkl 473,391 62.74 9.67 0 26.88 0.71
2.uk 377,879 87.31 1.11 3.7 7.63 0.237
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Table 4. The current conditions of VC by country

w7 %2 5% as A8 AR
(m/¥)
Spain Desalination Plant 1500 | Seawater | Industrial (captive) 2005
Spain Desalination Plant 763 Seawater Power 2008
Mexico | Power/Desal Plant 360 Seawater Power 2007
Chile Desalination Plant 1920 | Seawater Power 2008
Chile Desalination Plant 2400 | Seawater

Cenirifugal o Hot Steam
Compressor
Freheated
Feed Water Hattle i
, [System =

n Boiling
Chamber

FEED WATER
Dristilled Water
Heat Exchanger

| Heat
| Exchanger

Heating
Element (2)

Feed Waler

Distilled Water Going Oul |

Fig. 7. The forms and structures of the vapor compression

method
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i otefle] Table 59} o] 2AME oM, 28 4} #d8s B 27|FA40 |

ol A MSFo| ®]s] MED7} &4 *ow MED+VCe 747}t
A BuxEa gtk

=

SFol H]s] &Ax v

Table 5. The comparison on characteristics of the evaporation methods

gz gazday | oEasy | Joiod | zigaw
+ S7)9=
49AQ gden
° <120 <70 <70 <70 W
(C)
oz A 28 (4) 28 (49) 28 (4) Z1AAE (A7])
QoA 27 ¢
12 6 (3) 21 3) _
(kWh/m’)
Z1AANAA] 2
35 15 15 8- 14
(KWh/m')
4495 FE
30,000 - 100,000 | 30,000 - 100,000 | 30,000 - 100,000 | 30,000 - 50,000
(ppm TDS)
A /‘\l./\ =
Bk 5 <10 <10 <10 <10
(ppm TDS)
g A 5,000 - 70,000 500 - 12,000 100 - 25,000 10 - 2500
F 1 dgFez 100 CoA 43 A= g (9] 2AY WA E 8 AkA g7 )

3. Wangnick, IDA, 2004 %=

A&& 8 kg water/kg
MED+ 0.4 Bar, MED-TVC+ 10 Barg %



(Reverse Osmosis)
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AMFEL 19539 Reid Lol ola) LR EHAL, Aol He A8E AL 19604
Loeb®} Sourirajan®l] ¢J&l 7Rt Cellulose Acetate Membrane©]™ (Bowen W. R., 1995)
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Fig. 9. The membrane structure of cellulose acetate material
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Fig. 10. The enlarged photos of cellulose acetate

material
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polyamideZl ¢ &g vt celluloseAl @} wluste] pH W3lo] s oF
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o] 4 kWh/m® AF74A] oA ARFS oAzl oz dejAn, 3
2 3t a1 Y= FA o tH(Elguera, 2005).

st 7l Jhdo]l Mg EH fBEHd QAR oA dgAed o
g 71=A NAdel ol FolA warstel o AAkd7ErE vropA ol glom HeEst 9
of t& di¢te] gle AHelM= &st 7l Abgol 7B bdE siAMcte] Ha

ATk FAEFAA] 71T A= 1Y SAFER] 19549 9] oliks Fda 2009
4

STETRT IR IGIGIGS GOy Ig? T

i
s

Fig. 14. Carlsbed RO plant(http://eponline.com Z+%).
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tH(Fritzmann., 2007; Graham., 1992).
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(Er&o1l, MF 2011 )
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Fig. 16. The distribution diagram of reverse osmosis desalination facilities
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A BEFE GaE
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2 045 pm PEHA FEE o]
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A71M, To + ARE
206 kPa®= 7Fgtéte] 15E3b ol Al F thAl AR
28 FE Aot
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HEE 3y, g5 7 $ol= 01 NTU o]ste] 4=

zk o] oF at}(Amirtharajah, 1985; Abdessemed., 2000).
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Table 8. water quality standard and current quality state of Samyang 3 catchment
area (2006.6~2010.11)

AdA 4 (mg/l) Aol (mg/L) g% (NTU)
TP
2 71€ 10 mg/L °olst | 2 7I= 250 mg/L °olst | 4 7% 05 NTU ot

64 3.2 - -
2006

10€ 42 331 087

64 3.2 613 022
20074

1< 31 43 022

59 26 50 0.069
2008+

10€ 32 326 019

49 2.8 1,170 0.093
20001

10€ 31 200 0142

6¢ 24 33 0.325
20101

114 (.1 91 293
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Micro filter — High pressure pump — Reverse osmosis unit — Product water
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Table 9. Equipment specifications of the Pilot Plant (1)

T & A 4 H 3
P2 FFEE
T 1
Intake Pump £ 50 m*/Hr+ 20 mH
A 4: CASING & IMPELLER STS 304
HE: 380 V = 60 Hz * 30 * 0.75 kW
FA Ay dEFY
4% 2 m’
Raw water Tank A} A Polyethylene
7] &1440 = HI1800
rﬂ}a H], Eﬂ ) /\_?4 j]
g2y oo
T 1\‘41
Raw water pump 22 38 m® * 25 mH
A& CASING & IMPELLER STS 304
HE: 380 V = 60 Hz * 30 * 055 kW
F2: SAT F A (A HF 30 m/h)
Active Carbon 45 150 L EBCT
Filter T 1Y 3.8 min
A2 FRP (16" *65")
A Heto o
. . £ 160 L
Multi Media (4220 + 22 40+ FEHAFOIE 100) el
Filter E + 27
S 1d
FRP (16" *65")
o] & g4~
ok gole
Softner S 1 P

: FRP (16" *65")
4= 8 kg/mr

Disc Filter

C A% 948 vA= FE(AZUD)

: Well / K-RESIN
2 @ 10 kg/m’ (3 m’/Hr)

o2 ruﬁ N o i ot offt 1> | o
o e R
0,

i

0 A% 2% Pore Size 20Micro (523 1 pcs)
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Table 10. Equipment specifications of the Pilot Plant (2)

ME

%l

A 4

]

3

Micro Filter

- 3 2]: CARTRIDGE ¢

- &% 30 m’/ Hr

- 124

- A4 PP

- CARTRIDGE

- A% 20¢

- Pore Size: 5 Micron
% 1pcs

_1

High Pressure
Pump

4y ot

0=

3.0 m*/Hr*x 160mH

CASING - STS 304
IMPELLER - STS 304

- ®¥: 380 V * 60 Hz * 30 * 55 kW

|
2% ol -y oft
1 off off 1.

Reverse Osmosis

UNIT

. Spiral Type RO
:1LOT

ofo oy ok
ol o, 1>

4 AW 55E 2.1 em «Hr (at: 25C)
- ¥=5: 09 mY Hr (at 257)
- ARRAY: 1ARRAY (3Module)
- A}k (Membrane)

- 37]: " x 40

- ZA14: POLYAMIDE

- MAKER: &2 A7 Z(5)
- VESSEL

- 37]: 8 % 3M * lpcs

- A4 FRP

- MAKER: ROPV
- 3l4&: 70%
- INSTRUMENT

- =

- A

- CONDUCTIVITY

_ pH

- PRESSURE SWITCH
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Table 11. Establishing operation methods of model experiments (Testing the

operation of preconditioning equipment) (2013%)

T2 (28T | gEAHT] | d2adE | AT 717HY)

Test O O © O 10/08 ~ 10/27 (204)
Mode 1 © - - - 11/02 ~ 11/17 (164)
Mode 2 - @) - - 11/18 ~ 12/03 (16¥)
Mode 3 - - © - 12/04 ~ 12/19 (16%)
Mode 4 - - - O 12/20 ~ 1/10 (22¢)

=
o
[@N
@)
[\
=2
>
rr
=
AC)
o4
o,
rlo
2
m
k)
>
>,
s
m
g
2
=
>~
>,
fr
S
2
41,
N
ofN
2
)
)
)
>
lo

& egatel AAe 45 v BASgor] ofFe o¥ pH 28 & ¥Y =

3N e AAgFA e AFHAE HAse7] Yste] gaadyd 9
3t AAT FAHS ALl 12.4 ~ 12.19 A7HA 93921, Mode 4914+ RO
Au gl ~AA WX} AAYd s vuE st Sol2FAd o3t AFT|E 12,

20 ~ 1. 109714 oF 22 & #dstdth Bx 169 F7I2 wAsts Aew F8

S

ot A5/ AT ANAEE 2L g

A
37 sistel 69S Frhz 29al oA
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Table 12. Preconditioning and turbidity removal capacity by reverse osmosis membrane
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Fig. 31. The average SDI 45 of preconditioned water by process
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Table 13. The costs of setting up as well as operating and maintaining
preconditioning equipment (50m‘/day)

7 % ool | adves) | feaay 2A%7]
g AR 490,000 850,000 4,000,000 1,112,000
Al A H] 490,000 850,000 4,000,000 950,000
Rl chia= ] - - - 162,000
# o3 A L 907} 1 of3ha} 112 9, kEehAlelE 5% 4, BT 1082 9
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2. AAY gt

21. 953 TR ¢ AAAQ 2A

2.1.1. FAFGH] 2 A An] 7A

749 ZEFAFYHIE Table 143 o] AL 4000 m/Y, 8,000 m/d E=ol] FAIGH =
H S ¥3alo] 15999, 2759902 yehgon, AAArE 2528 Y/m’ 2
236.2 9/m’2 A=}

Mo
0
e

Table 14. The total operating expenses of desalination facilities (during a 30-year period)

= 2 rEr3t (RO) v
4,000m'/Y 8,000m'd
AL FH = 5,700m /< 11,400m' /<
AL g 4,000m' /< 8,000m' /<4
5| & 70% 70%
Al H] (F-AHH]) 47.99 9 68.49 ¢
A ] 3.699 ¥/ 6.899 9/
A A 1599 ¢1/304 275.199 /30
T3 ATt 252.8 /m’ 236.2 /m’

A4 = Pilot Plant A< 7122 dko] 4,000, 8000 m>/Q e IAFu x] Ao
& ZAE] 2 §X#BHE A=s A3} Table 15~16 ¢ 7ol 4787.3, 6338.3

WH0E HEHAG. BT FEUE WG] nY eluA NS FYALANE P
b 674%% 7MY =3kom, 1 v ESTAF 219 %, A5EAL 75 % o' AFEES
o 5 2 AFFAE vl Q48 99 54 aelstel 723AE Anseln £4)
of RE AHS FE gow AEsh
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Table 15. Analysis of the cost of desalination facilities

3 AF H](HRE)
= B H] 1A
4000 m*/< 8000 m*/<
O F AF 4 Hl 4,787.3 6,838.3
[.% 3 A Y 4,237.3 6,052.3
1. ESFAL 1,050 1,050
2. AFFA 360 360
3. HAZRAAIA D A7 F) 2,827.3 4,242.3
- A 400 400
. A A H 212 302
. 2 # 169 242
M. 7]ERF-thv] 169 242 T3A 9] 4%

Table 16. Analysis of the cost of desalination facilities by activity

2 u & 3/\} Hl(ﬂﬂ%%)s ] 5
4000 m>/Y - 8000 m’/Y
O BE5FA} 1.050 1.050
L #olardax 840 840 ko] z} A n) %
2. FEAART o]FHE 150 150 D200 mm, L=500 m
3 FET BRHE 60 60 D400 mm, L=150 m
O AF3AF 360 360
Rl R P = e 360 360
(] 2o Al g 7 A& AL 2,827.3 4,242.3
1.7 866 1,633
2. 0= A A 542 735
3EAGEA 92.3 92.3
4.747) A} 539 705
5. AR AL 108 151
6.0 2 AT 455 678
7.7V} 225 248 (A&dm) T3
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F8kE AY 205% A7 $ARHE Table 17~183 ko] 7k} 369 wwhel, 689 wijnt
foz PAHYY. QRN E Aoz BAge] ne BHut A4 eAnue o

472 %, 503 %= 7HF Fow 1 tyoRE WHEl " wA T AREH 176 5 %,

Ao 29 Akdrte AEEF 4
236290 % e ARrEe Fug A5
& A2 a1 Ao 24 17 9 iR
aHE o AF 354 gl 3 BYS AAdol e Ao BAHAY (FAHA] 93],

2014)
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Table 17. The costs of operating and maintaining seawater desalination (4,000 m*/day)

REPLACEMENT CONSUMPTION

N Azt 14
No.| % A g5 o 7t 457 e At Af%%l = 9 WA ] H] 31
SAND ot o] /0] gpg | 19
Ul frrer | SAND 800 | 1,550 L | 23100 L | 6329 L | 1753 94/4 6.400,000 9/ s
MICRO _ _ o1 o1 gpg | hE
2| prmr | BAG 50,000 | 12 EA 144 EA | 0395 EA | 19726 ¥/4 7,200,000 ¥/ 15
R/O CIP . o1 o1 R 3740l
1
3| pmr | BAG 50,000 | 8 EA 24 EA | 0066 EA | 3283 94/4 1,200,000 ¢4 s
RO MEMB o1 o1 ogng | 39
4| rrmEr | pang | 700000 | 216 EA 72 EA 0.197 EA | 133082¢/4 | 50,400,000 €9/ EEL
@A A7
2 17863032 | 65200000 U/ “H?L o
POWER CONSUMPTION
] & ed]  Aed R )
No. R 7 @9l -y P 9l A %% E WA | E)
1 | 94 FEED 9= B kwh| 2| 139] 30| kw| A4 6674 50040 9/Y 18264680 Y/
SAND FILTER
— o—] 1 = ,94 [e) o] /4
2 | BACKWASH 3 B kwh| 1| 27| 4] kw| 1 217 16275 /9 594,088 9/
3 | RO FEED ¥ B Qkwh| 1o (7031825 kw| 24| 16879 126510 4/ 46,187,100 Y/
R/O H/PRESSURE 22 75| dwh 1| 16| 20| kw| 24| 3960 297,000 9/¢] 108405000 ¥/
5| ROCIP 3= B Whkwh| 1| 29| 4| kw| 05 224 8RB WA 31344 9/d
ANTI SCALANT
Hl /e ; A
6 | DOSING PUMP Bl Dkwh| 1 01| 04| kw| 2 4, 360 /Y 131400 9/x
7 | SBS DOSING PUMP | 5| $kwh| 1 01| 04| kw| 2 4, 360 /9 131400 9/
27 \ 476,786 /2] 174027062 £/
CHEMICAL CONSUMPTION
No. 3 = & 7} ED 19 FtAHe 2 9 A7) CjE!
1 SBS 4,500 kg 1728 kg 32,760 /¢ | 11,957,400 ¥4
2 ANTI SCALANT 7,000 kg 2880 kg 50,960 9/¢ | 18,600,400 94/d
3 271 AAA 7,000 Akg 1096 kg 41,720 /¢ | 15,227,800 ¥/
4 71 AR 5,000 Akg 1096 kg 29,800 €/¢ | 10,877,000 ¥/
2 155,240 /Y | 56,662,600 ¥/
71 g
27F RUNNING COST 810,656 ¥/4
7F RUNNING COST 295,889,662 ¢/
A2=o]4H] 73,142.000 €/d
FAATE A1) 369,031,662 /4
At E RUNNING COST A2 A 252.8 Y/TON
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Table 18. The costs of operating and maintaining seawater desalination (8,000 m®/day)

REPLACEMENT CONSUMPTION

No. g A g 5 o 7} = o A ]
1 SAND FILTER SAND 800 35,068 /4 | 12.799.820 /A | 199 1504
2 MICRO FILTER BAG 50,000 39,452 9/9 | 14,400,000 /3 | 140l 1504
3 R/O CIP FILTER BAG 50,000 6,575 /¥ 2,400,000 ¥/1d Sﬂgfglﬂl .
4 RO FILTER MEMBRANE 700,000 276,164 €4/9 | 100,800,000 4/d | 3ol 154
27 357,259 /¢ | 117,600,000 ¢/ | mAl1zn 23
POWER  CONSUMPTION
No 3 = SR | e 29 A o
1 $14= FEED 3= 75 | fkwh | 13344kw | 100,080 €/% | 36,529,200 €4/
p | SANDFIATEBACEAST | 5 | ajown | 433 how 3249 U/ | 1,185,885 9/
3 R/O FEED 3= 7| kwh | 33744kw | 253,080 /Y | 92,374,200 ¥/
3 R/O H/PRESSURE 3% | kwh | 79200kw | 594,000 /9 | 216,810,000 ¢/
4 R/O CIP B= 7| Ykwh 22.9kw 1,720 /< 627,709 94/
5 | ANTISCRATPONG T m | n | askw 360 /% 131,400 9/
6 SBS DOSING PUMP 7| Qkwh 4.8kw 360 $/4 131,400 ¥1d
Iy 952,849 2/ | 347,789,794 ¥/d
CHEMICAL  CONSUMPTION
No 45 Sl en ] it 3 o aggAs [ W
1 | SBS 4500 | 9kg | L1 | 3456 | kg 65520 /¥ | 23,914,800 ¥/d
2 | ANTI SCALANT 700 | Yke | L1 | 57160 | kg 101,920 ¥/¢ | 37,200,800 ¥/
3 | ®7 AEA 700 | ke | - | 2192 | kg 83,440 ¥/ | 30,455,600 ¥/
4 | %71 AEA 500 | ke | - | 2192 | kg 59,600 ¥/¢ | 21,754,000 ¥/
27 310,480 /9 | 113,325,200 ¥/
71 B
27F RUNNING COST 1,620,588 /4
137F RUNNING COST 578,714,994 /4
AZ=o]4:H] 110,884,000 </
FAATE AR 689,598,000 ¢/d
AT RUNNING COST ARt 236.2 ¥/TON
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22. Astg ML AAAN A4

22.1. FAAN] B AN 24

g A HEPdoz Askg sfeetel tsle] AAAES vl B ALk AsSE
MEat= 9ol Table 199 2ol 139 HFES 1,000 mY/Ld2 7R ee] A&
8,000 m¥/¥E MEet= A9 A AeF HALFS nHste] 13T HFES 600 T 800

Table 19. The total operating expenses of the underground water development project
(during a 30-year period)

o " 1355 000, m /8.7 T 139 6007800 m' /¥ #HF
. 4,000 m'¥ 8,000 m'/¥ 4,000 m'<d 8,000 m'/¥
AL H T 4,000 m' /¥ 8,000 m'/¥ 4,000 m'/¥ 8,000 m'/d
800 m'/Ix5%
3] A 2= 2k s /Q) 4L ¢ /Q) Q3L 3 /Q) w53
A8 A2 1,000 m'/¥x4¥ | 1,000 m/¥x8% | 800 m'/Lx53 600 m /2l x7E
Eddy = 12%
il B A =H4F ’ TE5% © ©
s e WA T4E o (=d5, wA7F)
A7 B (&-AFH]) 33.69 ¢ 82594 388 9« 117.25 94
A e 2.1891 &/ 43699/ 254 9/d 508 A/
AL H] 999 ¥ /304 2133991/30d | 115 911/304 269 ©1</30d
=9 A7t 1493 /= 1742 9/&

AtgdEl= Aek B A f1A]el Wt 13 AQAREIZE gl 19T AT ES
1,000 m*/Yd o= FA3FAE 4,000 mY/Y, 8000 m¥/de] -5 3364 Wuked, 8248 Wi wt

A, 153 A4S 600~800 m”/YE o2 FAst= 4% 3,883 Winked, 11,725 #ivkg]
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A FA], €991 2 81 5 AA AFGH] @ SFS Table 20~223 o] EA}

Aulel Al BA =2 5 AIEATAEE A G i Eolof wgl AF AR o,
3}
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Table 20. Analysis of the cost of underground water development faculties

(] : wwra)
153 1,000 m/¥ A5 159 600~800 m/¥ H4
F 7 4000m/< | 8000m/2 | 4000m/e | 8000m/ | Ml
(4%) (4F) (53F) (7)
[ ZAKn] 33635 82481 38805 117249
.2 % A v 20745 72091 34365 103759
1. TR ) 8] 20745 72991 34365 103759
EAETRNR
M A A 150 365 17 519 o 5%
Z3LALn
M 7 g o) 120 o0 137 415 o 4%]
Z3LAn
M. 7]e) 119 29 137 415 A 4&]
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Table Development of Doryeon underground water (at an altitude of about 110 m)
(chg) © kgl

- = 9 9 129 1,000 m/2 5 | 1839 600~80 m/Y 5 W 2
° e - FH43) | AN [ FE63) | A
1. B FA} 1,433 4 1,793.45
DAFEA & 4 %04 5 1,18845
A FegFzAL z 4 80 5 100
3FTAIA 2] 4 240 5 300
HRA7IAd A ofnk 2] 4 60 5 75
D)UTHE, BT 2] 4 108 5 135
2. BEFA} 366.1 458.05
1) 2300mm m - -
2) 2100mm m 935 271.2 1,170 339.3
3)7] e 2 1 949 1 11875 TAMIL] 3%
3. A A ) 4 40 5 50 Hea7 A
4 A 9 A= By 2] 1 1,130 1 1,130
g A 29745 34365

Table 22. Development of Gyorae underground water (at an-altitude of about 410 m)

(5] © el

139 1,000 m/9 3 133 600~800 m/Yd #H4
) ] ] 1
T & AFH] T AFH]
1 HRTA 3,24 5,694.5
DAIF=3A & 4 2,766 7 4,840.5
DA FeFEAL & 4 80 7 140
IFFAA A 4 240 7 420
4)747| A1 Alefdt ] 4 60 7 105
DY, How 2] 4 108 7 189
2. BEFAL 785.1 9104
1) 2300mm m 920 349.6 920 349.6
2)@100mm m 800 232 1,120 324.8
3)71e 2] 1 2035 1 236.04 A9 35%
3. oAl 2] 4 40 7 70 Hojd7|AA
4 84 g APFERA ] 1 2645 1 2645
A 4,324.6 6,939.4

_62_



2.22. A& 4

A 8k5 Ao w2 A A B]E= Table 237 Zo] 189 H5%HS 1,000 mY/Y
o] AL 4,000 m¥Y 714 2189 wI/dA(8,000 mY/Y 7)EA] 4369 wkl/d) o
2 EY 149901, 139 HFZEE 600~800 mY/d o2 A= A=

4,000m¥/d 7

712l 2549 WH1/A(8,000 mY/Y

174902 BA4F At}

7141 5089 wrl/d)o® m'e

Table 23. Analysis of the costs of developing as well as operating and maintaining

underground water

(T @ Rkl /)
133 1,000 m/d #H5 135 600~800 m/Y 5
B 4,000 m'/¥ 8,000 m'/¥ 4,000 m'/¥ 8,000 m'/¥ H =
(E847) || (843 43) | (B3 53) | (= 53+ue 7F)
L A B 145.04 290.08 181.3 362.6
DA & 134.834 269.68 16855 3371
2)FA RS & 102 204 12.75 255
2. oFEH] T 73.0 146 73.0 146.0
o A 218.04 436.08 254.3 508.6
A7} 1493 9/= 1742 /&
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AAA g B dety oz Ho
A3 43872 71X (NPV; Net Present V.

P l
A D5, =dAA FAH A= A

’

Ael/u g HE=1 9 A%
7 A E VEd e dAAVIAE st F WYolA FHIES A ol AL
A = 00lW AAIAe] Q= Row ghek gt
Aol FAL AFEIAAANE FAYRFAA 2ALE A ram A4, 20119
2594 9/m’& HE3gon, Tojnp FEHAde FAHe AAgE F 304
o2 A4, AL&EAAE&S KDIO AU A FdS 95 Ao met & 55
§ WEdFE 159 F 714 2 A7) ARE AFA s Aoz st EAEh
AAA Ao ME AR dFes FFeE A$E MEEe 27)FA 2 A = F
Al NS 7HAEEY 153k AFEASE Aoz F
Ao mxAe] wt 13T A heFol ekt dA £9TA ANse A4S xauvt
ok 105~120 me] A-$¢olA= 182 1,000 m*/d, a7k ¢ 300 m 0

Asse Aow zA o Axdel AAWFE Badl F9US I+ Ak

u}
Ak A 7F s 110 m 9] Ag-olls 8F o= 8000 m/dS HF 7k
AAA Heo] AAA ¥E&S ZFse] BC Ratio’} 0.98%
120k 23, NPV - 233 @ik o= FA % o] BC Ratio”} 0.98% tha 233
Hhe AskE B A 99X 7F S 410 m 122l A $ollE 8000 mY/Y FH S
| ot AAA HJo] AAA H|&E& F3ste] BC Ratio’}t 1.03%2 1xth
A3, NPV +290 gkl o &2 FAwo] g8t 34 =Y F2 AAA Aol

A= Aoz yesth 53 dAle] Aske T oA AAE st 7kl Ask

—
\]
H
O

o
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Table 24. The findings of analyzing the economical feasibility of introducing
seawater desalination
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Table 25. Economic benefits and results of estimating expenses (Doryeon 4gong

+ Gyorae 4gong Development)

& o WS
e S T AAHRY-AAH &
Z7d= 3,360 4,787 -1,427
1d 359 350 9
2d 340 332 9
3d 323 314 8
4d 306 298 8
54 290 282 7
6w 275 268 7
7 260 24 7
8d 247 240 6
9d 234 228 6
104 222 216 6
11d 210 206 5
123 199 1% 5
13 189 184 5
143 179 174 5
154 2,271 1,213 1,068
164 161 157 4
17d 152 149 4
184 144 141 4
194 137 133 4
204 130 126 3
214 123 120 3
224 117 114 3
234 111 108 3
249 106 102 3
259 o) 97 3
2611 A 92 2
27 89 87 2
284 RS 32 2
20 30 8 2
304 76 74 2
Al 10,966 11,198 -233
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Table 26. Economic benefits and results of estimating expenses (Doryeon 5gong

+ Gyorae 7gong Development)

(&K91: W hsl)
AARRY AAHNE
e it e e AAHB-3A 4] &
Z27d% 3332 47787 -1,427

1d 39 320 9
2d 340 332 9
34 323 314 8
44 306 298 8
54 290 282 7
6 215 268 7
kil 260 2A 7
gd 247 240 6
9d 234 228 6
104 222 216 6
114 210 206 5
124 19 19 5
134 189 14 5
144 179 174 5
154 2,271 1,213 1,058
169 161 157 4
174 152 149 4
184 144 141 4
194 137 133 4
204 130 126 3
214 123 120 3
224 117 114 3
234 11 108 3
24 106 102 3
254 9 97 3
264 A 92 2
2rd &9 87 2
284 & 82 2
294 &0 8 2
30 6 74 2
Gl 11,483 11,198 290
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