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Abstract

This study analyzes the effects of the Smart Water City (SWC) project that was introduced from 2014 to 2016 in Paju City, Gyeonggi
Province, Korea, focusing on the achievement of the business goals. The SWC is referred to as a city that embraces a healthy water supply
system based on Smart Water Management (SWM) that promotes the efficiency of water management by combining Information and
Communication Technologies (ICTs) with water and sewerage facilities. In order to evaluate the effectiveness of the SWC project, this
study deploys evaluation criteria corresponding to the project objectives, and analyzes the outputs before and after the project. The results
show that the SWC has contributed to enhancing water supply services and the reliability and drinking rate of tap water. Specific
improvement areas include the rise of average water flow rate and water leakage reduction, the diffusion of water quality monitoring system,
and the reduction of floating particle concentration and turbidity in drainage pipes was achieved. These were possible because of specific
implementation plans for clear goal setting and achievement and active services for citizens. The data related to water quantity and
quality showed improved performance compared to before the introduction of SWMS, which is a positive effect. However, a quantitative
analysis of the outputs has limitations in identifying other external factors that have led to the changes. In the future, guidelines for
spreading SWC and more comprehensive and specific evaluation indicators for SWC should be prepared, and SWMS should be
developed in consideration of the needs of users.
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AP 7} B3] FEH T QItk(Kim, 2019; Moises, 2015; Won,
2012; Yeo, 2019).
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YEZE Z83 AART £24 BYEF A (Wireless
Water Sentinel (WaterWise) Project)= 571512 QTH(Lee,
2014; RDIC, 2017).

o2 gF SWMS o] ol i E-okal U] SwWCel| ot 8¢
£2]9] d=thA n] RISk 201285 E 2018 7F-] SWMS
T AFE A A3t 60% ool SWMSO £ a4
71&3F A 2" A o]l FFE] o] JIITH(Lee and Lee,
2018). ¥, 71 Sweof gt AH| A, =9 2] kA
Soll TRt A= A2 BAsHt). 53], 15 SWC A=
K-waterof|A] 2F33t 2k= o] @]ofl = ZtotH 7] o g},

3. 7| mSEA| AD0[EQIEA[E] AlY 7HE

SWM A|AH] A 8AR 7124 7 7] & mfeA] AUFEQJE]
AlEl= Tt 22 SO A 241 2] 2]2)7t Sl A, w5
SWC AFG-& mhFA] 9} K-water2] @ U2 HFEF O 2 SWMS
= Ay S91 AA et b H x| A 2 e 29
SWC 50l AIARE S AAR . kA A1 Y] 29
EAFEAA] o] 9] 3 B2t 244 0 2 stEketal 1ol
7R 2 S0l tiet AlRIEe] 8= skl it
(K-water, 2014). TFFAl= TR ALY 2 S5t & T
AR 3PS T Rot A} ol A, A=
Aol 29 2 BUEE, skeA e S5 (A2 2 <l
T, strA 2lg A, S L AF A 0 o A
d e, A o 24 o AN, TR 5f
AN IS5 2 B3} 5oltHPMG, 2014).

HHH, IA FRL B QPR E B g2 SAI5HA K-water

o QA Aol TS ZEA H H T FAllo A9HA Bt
131 IA|] 7t B2 T okt HE5t7] A& eralh.

of pFt S eHA © & ok SWCE Hdtohs &

7, HAl0] 2o, Ba)- s B SWC AR
TG H7IA17]7] 0] F st olnh T4 o] - 2000

Table 1. Paju SWC project implementation by phases
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et 24Pt 7Hsot e & o Yshe FEFAA, =, FE Tt A
Wggreo] FaE o] BAE o] 7Fs st th(K-water,
2014; 2016¢).

ol i stofl K-water?} TFAl= 2014 4Y w5
SWC ALY 18 FaliztAlE A dstar 97 E SWC AJH|A
£ 7HAIsHACE. 20161 1297H4] & 3 A ol AA ZdP= 9.0
o, TAE 31 ] vt G0 Y 52 Fig. 1 € Table 17H AT}
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E Water purification plant
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N
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“’ Phase 2 Regio

Goyang

Fig. 1. Paju SWC project area by phases.
Source: Modified based on K-water (2016b)

Phase Period Region Serviced Population Volume of water supply
1 (Blue) 2014.04 ~2015.03 Gyoha-Jeokseong 37,000 people 11.2 thousand m*/day
2 (Yellow) 2015.04 ~2016.03 Phase 1 Region, Geumchon*Unjeong 223,000 people 67.1 thousand m*/day
3 (Red) 2016.04 ~2016.12 All Paju city areas 406,000 people 138.1 thousand m*/day

Source: Modified based on K-water (2016b)
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Lee (2017) 94 3542 Bristeeto 2 G843 and Ghong, 2013). B3-S B715H= o= ARIAI A A
Table 2. Paju SWC project objectives

Main objective Detailed objectives
. A) Raw water management and water treatment process optimization
1 Producing healthy tap water for the human body

B) Healthy tap water containing adequate minerals in raw and purified water

A) Enhancement of monitoring of water quantity and quality

Enhancement of quantity and quality of

B) Optimization of water quantity and quality-oriented pipe networks

2 water in the supply process C) Equalization of residual chlorine throughout the supply
D) Establishment of accommodation facility management standards
A) Improving drinking rate at the level of advanced countries

3 Improving tap water reliability and drinking rate B) Real-time check of faucet water quality

C) Introducing tap water quality assurance system

Source: Modified based on K-water (2014)
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S B SHAY AFFAA] A 3 v A A] 2] S B W Sh=
—0——4 tpFRt g o] ik & Aol M= A, AFE 712412
(Master Plan)& 7]4He 2 w5 SWC A o] &2 A5
1(Table 2), B4, HH d-Sol= 877l AH D 3
Shof, A, A 2 5-0] A3HE H| w2 A9}, F b7
SF5h= AFY A 9] 2]+= K-water 2] AvHE 1A|(K-water,
2016b; 2016¢)E &-8-5t=], BxH/d 7 A of| ek A7H -
LA B E-& 275 o] AF) 2 50] APyt oiH] E e E A
St} TR AR TAR E 27 QI RS 5ot A E=
0|29 X AJ%-& 1 ste] Frljict.

7F A AN T SWC ALY B D B 2 4
F8 RN Aol ek e BS AAehE

7] =
Zo]ct. o] Blgk SWC Aol At 73
T AE sk dhe] At FE 5
K-water®] ZHo]|7| = 5}t
SWC A O] ARA el Bl Q) T2 o] S=aF 1l
717 Jolot@® S E 2] AFE 9 3-8 8 Al Tolck 5
SApR|E Zelsly| Slste] mUEH Weke AfAska
& Fstsie] B A4S A BeIsh shdek B 5
FEO et ARIE] B4l st W2 3858 st

Table 3. Effectiveness evaluation procedure (Comparison before and after project implementation)

Phase 1

Phase 2

Phase 3

Confirmation of project objectives >

Development of evaluation criteria
corresponding to project objectives

Obtaining values for criteria prior

L . >
to project implementation

Phase 4

Phase 5

Phase 6

Obtaining values for criteria during
the period after the project

Comparison before and after the project to
measure the changes caused by the project

Review of other possible factors
that can explain the change

Source: Modified based on Kim and Ghong (2013)

Table 4. Evaluation criteria according to Paju SWC project objectives

Detailed objectives

Evaluation criteria

A) Raw water management and water
treatment process optimization
process

a) Status of alternative/multi-water source and multi-water loop construction
b) Status of strengthening monitoring of trace hazardous substances
c) Status of expansion of customized advanced water purification and complex sterilization

B) Healthy tap water containing adequate
minerals in raw and purified water.

a) Optimal mineral content by water system, process, and raw water

A) Enhancement of monitoring of water
quantity and quality

a) Water flow rate, water leakage quantity, and water leakage reduction amount

B) Optimization of water quantity and
quality-oriented pipe networks

a) Supply status of water quality measuring instrument and water quality monitoring system

b) Residual chlorine concentration and turbidity before and after automatic drain operation

¢) Concentration and turbidity of floating particles before and after cleaning the drain pipe

d) Number of times to support indoor water supply pipe cleaning and water quality before
and after cleaning

C) Equalization of residual chlorine
throughout the supply

a) Rate of equalization of residual chlorine concentration (concentration deviation)
b) Volume of antiseptic injection
¢) Volume of disinfection by-products

D) Establishment of customer facility
management standards

a) Facility maintenance and operation management guidelines

A) Improving drinking rate at the level of
advanced countries

a) Direct drinking rate of tap water

3 | B) Real-time check of faucet water quality

a) Status of water quality check service
b) Consumer satisfaction

C) Introducing tap water quality assurance
system

a) Status of provision of safety insurance service for tap water and civil complaints

Source: Produced by author
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317} sk,

ol2]gh SWC AP O] 2R B FAR Kowater 54
©2 A GeFL & 4 glek. AT, K-wateri= S5t
B g, T L B B B Bl
A §ab ] A Bh 52 AFd B0 2 T 11 QItK(K-water,
2020c). 5= SWC7H=iH H{Z ALl 2 SWC 53 78S 91k
ZHCI=RRISN A0 Aol Hs Ak e oleia
K-water 915-9] 23 o] &

W lq'"l‘ swcA *}‘ﬁ 7

ﬁ

S 74]9J(2019) J}JHJ 1"—71'01
S

Table 37+ 22 5 31/d 7} Aatof| whebA] Table 421 20|
o= SWC AF =320 J-8ot= B7 = THok3lH. o]
23t Grh7 s A skt QlolAs Ak 3 A ke
2 7P de] &85 1 Q= SMART 928 18513
SMART 922 Az 37} zHof & azdo= A4
(Specific), =747 Fs7d(Measurable), 8437 Fs3(Attainable/
Achievable/Action -oriented) E+= 214 (Attributable), A1=]
A(Reliable) = EFFA(Relevant), 18] 1 2 A|A(Timely)
I = 52754 (Trackable) 5-2 HA|5FT $JtH(Choi, 2016;
Harbour, 1997; MOE, 2010; OPC, 2016).

olof 2 A= 15 SWC A E3 o] mhE ﬂ7} |
Do) 1 Wekslo] BX AL E 217 o
SAS 5 = TlolE7FEASHH, HREA 9 24
oy#Eo EE.7\117]-_O]-*7 J_/q@o] LR zS|
St Ab 2] Ad et T QAT RIRISHA 54 S &
SE ot B H e x5 HelolA nfelet =
AFHHARE 152 st aof waf vAIRK Y
)58 TS, A, SFE e QA A
E G7Iol7] QIR ARA RS = A2 B ot SRR
Ao g2 AA%7] oL 7392 a3 S 7Hs5HA gt

F-lN
o
ku

FE O.L4

= Er&
TR 59: :g

R N
=] ok% 24 [

915
3:2
¢
ﬁ

5.

HI

M Zat

51 AIISEO &4 A}

g B719] 3,4, sTAl] thet AR A A ASE H m e
Avhe vhet 2t 7P HA, © QAo AR S EBE
AARGIP = Rg H|2 gwC AlYlo] 20 21 7ked| sht
2 AAEgl o}, 719l Alglo] Wadt By BAg)

K-water= T SWC AMY 7| 24|88 55}o] APdo] 4=
7to] A 9 49 thH SIS B9t b A o] 2he o njy
El %‘%7134 e 5 oF 3 O] AHY 717 B3l EAdsH
olg}2 7l o7 Hstet. AA 2 A A A A=
7t 2E tle gRESol9 o, S FAE 5= Q=57

Al Ago] @4%= Aot

52 AIUSRQ 249 24t

@ T+ R 8 B E RIS 9 A) Y
2l HUE P o] 743} B) W A2} ) 3w A JHH
AR a5l 12AD) 87 A BEVIE e T
G AFERE Tl AdstA} staich

A4, *3*34472 YR et A2 et

e ARSIt ThEAlE frergo] Azt A ol w4
HAAAA 500HE AR st T A 48 705 HiE)
e Bl 13.38% FEE e, olHt M avte &
1k3997,600%F 40| FR| A GIE TP = A0 R 2
e}, TR, Al o] vt AERt B 2 (T 14714 T
ST E TN L1 mY L] r A 2+ U
Aoz FASFAHTETA 24) (Table 5(a)).

A, T 2o GEE B flste] a) EAIS
7] W 2 ZA A A H-]L b)X} gol & Ao 2md L =
=Y EHE o et Y A5 TR e R EHE
T3 d) SHiEr T AR A Sl 2 1S 2 55 24
519 CH(Table 5(b)).

5 SWC A2 2 AIS71E gl ARt 244
AM2ge Bt 2 £AGAE Aetstalat skt £

3
o] iAol WA TE o] 0 4B 7S 915 7]
M AR A BYE S S’ CCTVE A8
o} % o7ll0) Bhzo] BT FaAel $EAAE St
o] Ak, pH, B, WA, L& el S AAST1E
ARG, 4 AAZ N HEH S AYRE AT
fI5te] oPtE(F 971409 25 SH(F 1074 ofl =73

w2l 5= A2 2 295t

Z 77140l AH5 =92l (automatic drainage system)=
Aste] P o) LRSS AARET, o1 5 A 0 AR
= = HiEd o2, SAAS AR ef AAISH BIGA]

kel RSt St EE A, k7] B
Garh BT Pt 0] R TS RO g
TATRE fIste] Ul AAlTE F71A oz HiEAoR
A 5= orAA-S ShH ST

FAH 0 2 AAMSA (R, AR, Fehu

> >
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Table 5. Evaluation of effectiveness of Paju SWC project
(a) Goal 2-A

Detailed Evaluation . Value before/during . Value after project Before & after
.. .. Region .. . Installation . . .
objectives criteria project implementation implementation comparison
Gyoha (2016.01~05) 71.91%p
(Moonbal, | (2016.01~03)" 66.48%p| 2016. (2016.06~10) 88.08%p 16.17%p N
Sannam, 05~07
Seopae-dong) (2015.01~05)" 51.52%p (2015.01~05) 60.82%p 9.30%p N
(2016.01~08) 76.73%p
a—l) Water Beopwon_eup (201601~03)* 7472%p 2016. (201609~10) 9405%p 1732%]3 N
flow rate area - 07~09
(2015.01~08)  54.95%p (2015.01~08) 69.07%p 14.12%p N
Jeokseong and (2016.01~09) 7677%p
« 2016. 2016.10 83.43% 6.66%p N
8 Papyeong-myeon| (2016.01~03)" 67.58%p og 161 ( ) °P °P
Enhancement area (2015.01~09)" 69.37%p (2016.10)  74.64%p 5.27%p N
2 of monitoring Improvement of the average flow rate by 13.38% p
of water ) Leak
quantity a-2) Leal A58 Gyoha a a' |(2016.06~10) 355.7 m*/day
and quality estimation (a') (Moonbal, 2016. . 435 m’/day
a-3) Leakage Sannam, , 3 05~07 , s \%
reduction Seopae-dong) b 653 m’/day b' | (2016.06~10) 218 m’/day
according to . . 3
quantity balance | Beopwon-eup a 2016. a' | (2016.09~10) 397 m’/day b 481 m’/day
analysis (b') = area b 556 m*/day 07~09 | b' |(2016.09~10) 75 m’/day v
Supply — Effective
k ' ' 3
quantity Jeokseong and | 5 2016, | @' [(2016.10) 7679 m¥/day | |195 mday
(Water fl ¢ Papyeong-myeon 09~11 b ¢
ater flow rate 3 ~ 3
b' 506 m”/d b' [ (2016.10 311 m’/d
+ Unreduced area rcay ( ) miday
quantity of meter) Leakage reduction average 1,111 m*/day

"The initial goal was to improve by 10% from January to March, but the flow rate analysis was conducted from January to May in consideration

of the leakage detection sensor installation and restoration period.

"It is possible to verify the effectiveness of the installation of the leak detection sensor compared to the increase rate of the flow rate during the

same period in 2015.

2|(oFEF), SAulR(H-E2]), wshleR|(AE R, A
AF)oll AAlstH or, RdEA FE 0.1 mg/L ©o|sh B
0.5NTU °o/dd A AFs 7 =5 sholct. =447 2015
Holli=2Abs =91 AR 9] =2 A1 S 7] @F(H e, HE,
AbhdE)ebl B 7k obs-s) 52 2A0] JA3loH, 2016
Holli= th 7 AAsHA Q= ek £3], shE7of] dAIA
O 2 AR X A B2 Ihf) A4 v Al E Fote] 7t
FHA 35 5A o2 tf-gotq]rt

F3h Wi A1 HS Foll 2 sk A vl eat
AL 2 o5k} 5T SWC AR U Bldo] it
AYot=Z 177040 thote] T B2 AKHAE) S E5h
7179 Al (12704, 294 1] I (swabbing pig) A& (2
Ha), T 205 AlR(1714) 59 Al1A 5 He 76kl
gt oflet 37| A E Ak o A4S fet
Agi 8, 713U, 14U, o] E¥ H(low-off valve),

N

i)

A

jur)

]
N,
<
v

T AHE A AZHS0 pm A2 24 7.1 mg/mof|A]
Z|t 2,985.1 mg/m 2 YEpStTE 5T T O] 34 1A}
SOl AlAE O] B & HG AAEE F 4 27%0014] Xt 88.7%
T8 Bt JAEA fHhof met 5 e A2
T 4 6.7%0014 Hd) 92.3%9] 4482 Bk
Hatouzh2014d 89 EHE 2016 102 L7kA] 1078
o|Fo] ofmtE TR E thAko 2 F 660AtH(2014E 3194,
20154 16441dH, 20163 17741 ol G AlZ-& A1
SHATE 20150014 2016 Ato] A8t 341 ATh 7125 &Rt
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Table 5. Evaluation of effectiveness of Paju SWC project (Continue)

821

(b) Goal 2-B
Detailed . .. . . Val.ue bef(?re/ Value. after Before & after
.. Evaluation criteria Region / Division during project project .
objectives . .. . comparison
implementation | implementation
a) Status of water quality Distributing reservoir n/a 5 locations
measuring instrument Pipeline n/a 7 locations Additional installation
and water quality Condominium n/a 9 locations on existing infrastructure
monitoring system Primary school n/a 10 locations
2015 2016
Jeogam-ri Malfunction”
Jeokseong |~ -
industrial complex n/a Contribute to restoring
b) Automatic - . .
. . Gwangtan (Adong-dong) | Malfunction Normal residual chlorine and
drain operation " . e o .
Tanhyeon (Beopheung-ri) | Malfunction operation stabilizing turbidity
Sinnam-ro Malfunction”
Gyoha -
B) Sangjiseok-dong n/a
Optimization Floating particle Phase 1 Region (5 locations) | Average 501.7 | Average 172.4 |Average reduction rate 65.6%
of water c) concentration | Phase 2 Region (2 locations) | Average 625.4 | Average 196.2 |Average reduction rate 68.6%
2 uanti
d ty Before (ug/L.hr) Phase 3 Region (7 locations) | Average 180.1 | Average 50.5 |Average reduction rate 72.0%
and quality- | and after
oriented pipe | cleanin ¢ the Phase 1 Region (5 locations) | Average 0.58 | Average 0.19 |Average reduction rate 67.2%
networks drainpipe Turbidity | Phase 2 Region (2 locations) | Average 0.63 | Average 0.25 |Average reduction rate 60.3%
Phase 3 Region (7 locations) | Average 0.50 | Average 0.25 |Average reduction rate 76.0%
Number of Before 2014 {2014 (2015|2016
indoor water Phase 1 Region n/a 319 24 | 97 | Total 660 houschold
supply pipe - ; ;
d) cleaning Phase 2 Region n/a - | 140 | 78 pipe cleaning support
Before support Phase 3 Region n/a - - 2
and after Chlorine (0.1 ~ 4.0mg/L 0.204 0.028 0.024 (11.8%
cleaning the | Water quality orine (0.1 ~4.0mg/L) . . .024 (11.8%) M
indoor water| before and after | TUrbidity (0.5NTU or below) 0.165 0.127 0.038 (23%) V¥
supply pipe | cleaning the pH (5.8 ~8.5) 7.327 7.341 0.014 (0.2%) N
indoor water | jron (0.3 mg/L or below) 0.013 0.006 0.007 (53.8%) W
supply pipe
Copper (1.0 mg/L or below) 0.029 0.016 0.013 (44.8%) v

"Water meter error, ~ Valve not open, " Residual chlorine 0.1 mg/ L or more, turbidity 0.5 NTU or less, " Water quality fluctuation rate =
(concentration of the main items of water purification plant — concentration at the time of pipe network survey) + Concentration of water
purification plant x 100 (%)

7St A1 68AIH ol thiste] Al Ao a2 BARE  HRda RIS, Al F 54 FAAR) oA
A} g, A, F2)7t 242 23%, 53.8%, 44.8% 7HAst 3t AR 7|7HEe R 40 AT G2] B ¥k 2ol Z4

A, 2N AE §16te] & 5704 Bl ol A4 2] SFE o, 34 53k, A5l A w7 olE A
EAA ARELE T #Eet E ARPSE ool HE EAFARIE AR AT A B HE S
o} o= B3ROl FLG uiT AUl AR, o] O] | ASHE Rt 515 SWC A2 IR AL AIRHA o
A ZHFHAO S HAE |V M s R Aot FIHE YA BF HH-F A FEAHE 29.2%, T w5
A Aok Zoleh FHFAL ARMA, B R 54 S A Y F-H A 552 E 17.2%2 7Adst o,
HEGE U, AFAAEA 0] F MRG0 T WA GASH  AF A sk AR AR o R B A B B
S AR, B 58 A T A 5 ElRE . & 4= QUSITK(Table 5(c)).
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Table 5. Evaluation of effectiveness of Paju SWC project (Continue)

(c) Goal 2-C, 2-D
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Value before Value after Before & after
Detailed objective | Evaluation criteria Region /during project project comparison
implementation | implementation P
(Amg/ 1) 2015 2016
Water purification Water Temporal | Spatial | Temporal | Spatial
plant supply area T 1
a) Rate of empora
o Jeokseong 0.42 0.50 0.13 0.43 equalization
equalization of 29.20%
residual chlorine Gwangtan 0.34 0.45 0.31 0.37 . o
concentration Munsan Tanhyeon 0.26 0.64 0.25 0.40 Spatial
(C‘C’lf;ff:;f;:)(’n Beobwon | 020 | 046 | 015 | 038 | cqualization
Munsan 0.35 0.39 0.22 0.37 17.24%
- Gyoha 0.36 0.35 0.30 0.21
C) Equa'llzatlon Goyang y
of residual Wollong 0.41 0.18 0.23 0.20
chlorine b) Amount 2014.01~09 | 2016.01~09 | Average reduction
throughout . . Munsan water Average injection | Average injection 4.81 kg/day
th I of disinfectant
2 ¢ supply N purification plant volume volume Average reduction
(chlorine) injection
53.89 kg/day 49.08 kg/day rate 8.9%
(mg/l) 2015.09 2016.09 Reduction rate (%)
Jeokseong distributing reservoir 0.048 0.038 20.8
¢) Amount Tanhyeon distributing reservoir 0.047 0.034 27.7
of disinfection Gwangtan distributing reservoir 0.045 0.036 20.0
by-products Beobwon distributing reservoir 0.048 0.036 25.0
Munsan direct connection 0.054 0.041 24.1
Average 0.048 0.037 22.9
D) Establishment a) Facility
of.a f:commodatlon mal.n tenance and For all regions Absence Establishment Establishment
facility management | operation management
standards guidelines
AT B, shde Fpol mbE Yo oAt AASEAL Qi
7h 241 FE IO A AR F 40| WA rste] At
SO THRAA el AIE E‘I‘E} HRAAART  S3IAAZHE 2 2ot
215 flstod iAo AEA(HAYE F71= FUsH] T & QrEaEdil==Y E%-%ﬁﬂhowr’h Al H1A] =3
A FUFE8.9% (4.81 kg/Y) 117%}0*3} e ol = A) A= 20 588 S, B) A o AARE
7t EsE AERANE IR ZHASFCK(Nikolaou er al., 9l I8 C) 5 E EHUESA Y S AR EEE VT
2004). T4 G4 GAe) B As AT o B 213 T Table 5(d)).
U= Tt 3EAs Ao A=FAE =S Bt WA, K-water= g7 % T 2= IHE IA= vl
22.9% (0.048 mg/L — 0.037 mg/L) AAA| At HE= & 432 (%) 2 A 2852 A5k AR5 HHH o 222014

71E0 2 AEFAES 0.1 mg/l olstofof itk
A, o= SWC AFY-2 SWMS 9] =87} Al T 7|
£8517] 93t BH 07 ‘<SWC 1= 7fo| BB -2 ety
o} 7| EE-2 SWC 8- fl5te] SWMS 7|4 A7t
2-g, 78|31 S F R AlRA QL @] A&

WHE] 20160714 £ 437] 5oz pAE FxotE 48
2SO R 35 65)(dsH7] Zh 1 =/ d)ell EA Al
2] Y AHIAE o]-83 AR 6007(200 B/A)= o=

7NH H7] ZAKFace-to-Face Interview) & 5~3J5Iict. 12
1~ 3EA AFAA S Rl A] Bt 36%] 2 5885
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Table 5. Evaluation of effectiveness of Paju SWC project (Continue)
(d) Goal 3
. Value before/ Value after
De.:tall.e d Evaluation criteria Region during project project Before & after
objective . . . . comparison
implementation | implementation
A) Improving Gyoha-Jeokseong | (2014.06) 1.0% |(2016.10) 41.5% 30.5% M
drinking rate at the . L e o o o
level of advanced a) Direct drinking rate of tap water | Geumchon-Unjeong| (2015.08) 3.0% | (2016.10) 32.5% 29.5% M
countries All regions (2016.05) 5.0% |(2016.10) 35.0% 30.0% M
Number of Gyoha-Jeokseong 470
visiting water Gyoha-Jeokseong /a 769 Total
quality inspection | Geumchon-Unjeong 2,542 times
(Water Codi) All regions 1,303
Gyoha-Jeokseong 150
a-1) Status Number of indoor
of water quality piping diagnosis Gyoha Jeokse.ong n/a 197 ToTal
Geumchon - Unjeon 604 times
check service (Water Doctor) yeong
All regions 257
Gyoha-Jeokseong 319
Nu.mber of Gyoha-Jeokseong Total
cleaning support . n/a 164 .
B) Real-time (Water Doctor) Geumchon - Unjeong 660 times
3 | check of faucet All regions 177
water quality )
Gyoha-Jeokseong (2015.08) 77.5% 2016.10) 93.9% | Average 86.8%
(2015.10) 89.1%
. . 0
Service Geumchon-Unjeong | (2015.10) 87.2% | (2016.10) 97.9% | Average 92.6%
satisfaction -
All regions n/a (2016.10) 89.8% n/a
Average 93.8% | Average 89.7%
a-2) Consumer 2016.08) 73.5%
satisfaction Gyoha-Jeokseong ( 08)73.5% 2016.10) 90.5% |Average 5.6% N
(2015.10) 87.0%
. . 0
Water quality e (2015.08) 65.5% . .
<atisfaction Geumchon - Unjeong (2015.10) 82.5% (2016.10) 81.0% |Average 5.2% M
All regions (2016.05) 62.0% | (2016.10) 86.5% 24.5% N
Average 86.0% | Average 5.4%’
a) Status of The number Service
C) Introducing | provision of safety | and amount of Implemented | implementation
tap water quality | insurance service |insurance payments For all regions | Not implemented P P .
(Not aggregated) |later aggregation
assurance system | for tap water and Number of required
civil complaints complaints -

“Excluding 2016 samples

B om, o= ARJAA] o A thH] Bt 30% ool AT ARE A9 AR I -2 A AAAY S SWC
A Ol A}t A7) A0 B AYY IS Hi7kstaA) 519,

o|HE Tl E Z) FBAIE Bl @l FoitRE  olde ko] AF 58-89 EIRI IE HA =1
tH a2 B8Rt o 5a TEIF Sk A A mh= T, 7 7]tk & 4= Qlrh, mEEAl = SWC ALY £2 o] S o=

|51l ATHK-water, 2019).

Zol| SEEE A K oHe FEl ol gRE AT B WA oF20%0) A SEEL 92

7 whgolglen], £ 52 S 8AT 5 A3 AlEl o] 202 SRR 470 el gelo g SuERIA
A BRE Bt AYTE TR et ol TR 0] AT A A o] i AU E O] MRS Hst
S0] AN ATk B AR 20169 rFFE s ek 0 SWOE ARHEE QYA AnkE Ao 7
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= AlFoto] eegaAtet st 452 o A 5FA
o, A0EE o] 2jof| ke A 2] S(FErke 8] 1,0624H)
M= 71 W Full=(Wallpad)E 55l AAIRE 2 FH (5
2, pH, THr g4, B, ol E A A, = A S)E 4
A I QAT o] oFhE Aol AR H A AS 7
eFCCTV AHEE & Y Ef A9t AE st Algstitt. 12
L e FE AR K-water&] A B Al3-2 A=A o] A e 1
Sff, e A1ARQI ThEA 1 O] WE-E-2 ThAr =203l o] = A
A, SEAZ e & I AR E AT Raol e 5k,
= AE iRt AREe] o do] A, EA), & A H HS
tiet 7ol ¥7] dlm o= RAH
g @ mElRloA = 7te s 24 BHEste] £4S A
Atehe B T H AH|20F Sujalkg st Al Xshs ¢
EISE AE] 25 Al gl of 29t Ftat=] A H] 2(Total
Care Service)= SWC A4 @ A|2HE o] At o] a5
FA7IR] oA AlFZO A FE=SHA Al = A gloH, 2
2Rl AH| A HTHE 2 7FA A Q1 GaHE HolFal Q. oA
o, TF=A] AlFI0]2F SWC AFY 27158 @A71A] 9181 2T
& ZEohl Sl AR =, 2 AH|IAE 18] o o]
FARSL SERE 24 S8ohE 297 ottty Dt
(Choi and Kim, personal communication, November 12, 2019)]).
of2{eh AB]AE Eelste] SWC Atdo] Algsh= AfH] 2
oF o] it RS s B 2ALS BN Sl of
2ATH, 201418 ARYAIA] o] %, A9]S] A4S Mok 7]
ATHAL S AR 1,050 ti o2 AR 201587
2016\ 9] A2 ZAME Bl A, Hat 89.7% 2 =S

H
= A st T, = v 1 Bl Y AR A A
2

=
o] S5 Ao g AR SR, WA, Al A S
5y Wt 860l DTk B 1] oAl R g%
RS B BRH 02 5.4%2] A5 ES Lehiich 52
| 9IE5He o R R 4 F 2o TSIk kA1)
Aefel7] ggoleb Ho] F4 89102 FHck
WAEO 2 SR 8.0 2 AT WSSk o,

T =
ofet=, MBI alAE o Ao A8 (ol AHA RS, AR,
£z 5, AHlA £ et Al .
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E4, SWC gt 913t 7ho| Eafelo] Hehx|ojof gty
T SWCAFY o, @A 218 S0 AlE, 4L S4F SWe=
R5 o5 ARE fxep)ste] 2315 11 Qlek 1k SWC A
A F= AT, K-water=20161 109 SWC 75 70| EE-S
RS, FF SWC A Sl B 9 gybhSA| 22 0}
F SWC A Q] B 25 PA|SHAL QThK-water, 2016a). 1
L ik SWC AFol] thet @74 Q1 B7h= FAfobH ol =gt
‘ol A SWC A O] B R-E FH-2 AR AT 714
50| =t} 59, $H AMEEL 71E EAl o X op
SwCetge] AntEATE A4} A R =T Q= AT A
2 7R o ek, 2, AFF A S o]

THF AT QlmaEteto] A 52 e eh B2 Hw gk =
7} d 8o}t

AR, SWMST SWCS] ZZZo| 11 Bl 74| 24 Q1 B7HA]
B E| oo gItt, 2 A= SWMS S| AtE R Rt 14
M=o A4S S0l A2 B7lokele. 18y 2 o
511 Q1= A}3] A 7FA(social value) @} 2-2 H]AJAFA 91 714
£ F8AI5k(Waldo, 1980), ©1& Hotd 3-54d H7PF L
te = g7} ek oA, SWMS 2] A ALS|(A B E 2 -
A -71ed SHY auet vopt A&MedHEE
(SDGs) 2] @/dol| 7]ofol=2] 5-& A Hi= Al E7F 11 d%t
12t & 4= JIth(K-water and IWRA, 2018).
HE0], SWMS 2] A1) Eof FrIalEo] Al 9= Aot
=32 E HE A 39| AR otk TS SWC ARG ARIAL
AR T FA1 T o] Fa/do] Az Hrh Do o}
1 2AEA4 0 7R o] B g Aol thek Bk} chu] 7t FAY
Stk oflE B0, SUES B AIE 99 A4 719 4 A
7 tH] 11.8% F7Foto] Xhel A ] o] RHAI7F Qo] Lret
Wt d2u At T o] 2] ] d-S Eeloto] Mt
e HARLE 4 = A= R d o) 3k SWC AMY
AMEFE o|F = SWMSS] a7HE eRIE = s &
2] Foke] FriA] 57} upgE|ojof & Ao|t}.

= ATE = A SWCAGE AR SHE FHOR

nOlI

]

=

=201 w3 SWC ARJe] Bt 7] ] B Aol Ak A
) K-water 5419|9478 11218 v] 2 7= 5 2o]ck,
e SRS At AE R Ue Asha A e
SWC2] 312 Wakg ofr]ohe H 17 B2 9 agle
Wol i G Belth. Gl SWMSTHSWCTHE
Telo] ~utEstE o] Aol ] A& ATt Lo}t

A7 2] 0] 7] ofsha Aot 2+ SWCe] 1]
) g} 3k A R A7} AalEolo} 3 Aoltt,
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