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ABSTRACT

Many advanced treatment processes have been introduced to WTPs, however, the consumer confidence on tap water
is still low and the percentage of drinking water directly from the tap is less than 2 %. One of the methods to improve
the credibility of tap water is to introduce a drinking water certification system. By introducing the system, water treatment
processes can be optimized, which in turn, can significantly improve drinking water quality. In this paper, 6 water quality
parameters(i.e., turbidity, CT, residual chlorine, geosmin, 2-MIB, Mn) which have significant influences on tap water
quality and consumer confidence were identified, and their recommended guidelines were proposed. 3-Star or 5-Star
certification can be awarded to the WTPs which have met the certification criteria. The drinking water certification system
can be carried out as a voluntary program among drinking water suppliers.

Key words: Drinking water certification, Consumer confidence, Process optimization, Performance limiting factor
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= Al R okE FAY BET HAZE UA, A= g 9A4E A4 B H e ded
‘mE T oledE R gRl Hleo] 201290 252 %= AE A Sl dg AT 7 wEFE Ae=m
e e 29 A5t ke AFE & B7FTHSMG, 2010; 2015).
ol s Fagt dAYS AlAkskaL Slek FAYTEE SV YSt= Kowater= 1990t 7
AE BopoAe 4207 F4 554, ¢ 22 5 H $xE S#Ade A &9 T 84 7E
A, ABHFAE QFA =, HACCP ¢1% A= 5  Ho 3 o 58 55 FABA =S 98¢t
A|Zo] AT 0 FA o Aol ZAo| ol AH|RF S, 200335 E = QPI(Quality Performance Index)z}
A & s FE 37 B ASAIE A v AR A=E Fstal Utk Al Al 7]
AFro g AEo] 3t AZEE FAAA7]7] et £ aRE A S 7 Fash 2EgER g
JrE3] =85t 9oy, A& AES AL ¢ T, XA, g WA 47 SHsol s EsE E
3 5718 &Hor Hojsta 9ot 7he AAERAL, o]% AERARE, WXE Foll ot
A= 201500 S HE2E FaaeleEgs FEe F7H5H] 20149 7]E SR Table 29F 2o 12
oF 3 B FEo] diF £EE A AT AMA N 30l Wi Brke Akl Sl Kowater, 2015).
AL 2\ 7 AAF| 2 Flo] EEo] ZANAT & i e s de=t sd7edes 2R
02 AFE A 9Jste] st Qlth(Yonhap /b AFECIA Eot ofATH £ e H3k 4 &
news, 2015). 3+, A&A1= 20109 Bubo Qgre = H& Il Sk d29 fAVE IdE2 F 50
L oolHz7 A7 oS mxl 2o 27 o FEoln x=ollA dE 7ol e - o
thal ATLS 235l Table 13} Zo] WM& a7z 2 FosioF € 27 =0 Hsid= =2 #e =
% A%Y gEoR 29skn k. SEARIAGE W
Table 1. Guidelines of tasty water in Seoul(SMG, 2010) 7129 =Y A7 EE HEA] 480k 51, 4
Parameter Guidelines 2 By 23 AA FEO BEAE F5351] ¢35
Mineral 20-100 mglL wejela gtk oS W, 540 Yolo] Hi Wk
Residual chlorine 0.1-0.3 mg/L o] Ao JHO] WA £~2A7|EE 0.05 mg/Lo| ATt =
2-MIB 8.0 ng/L AAYEHEE 001 mgLEA $EARAIE A2 o
Geosmin 8.0 ng/L. 2 ERo] YsEs WA sznd s 28w
Turbidity 0.3 NTU 0.01 mg/L o|3}9] ~&o 2 A3ty ok & 5=
Copper 0.05 mg/L THMHLW, 2015).
Iron 0.05 mg/L g, Qi FAmIAE WA 437157 42
Temperature 4150 B B3 A FE| Frbste] AR S LEES A
TOC 10 gl Aste] £ogsta glck 2 WAL o slwkel 37 &
Table 2. Cuidelines for QPI in K-water(K-water, 2015)
Residual Chlorine
Parameter Turbidity Equalization Gl geosmin 2-MIB
Max. conc. rate /CTreq
Combined filtered water turbidity
less than 0.10 NTU 95 % of t},le 10 ng/L for advanced treatment
Guidelines Iflonth,ly measure.ments(lt'.) T mg/L +0.09 mg/L > 1.1 |processes and 20 ng/L. for
time interval) with maximum .
turbidity oqual to or less than 0.30 conventional treatment processes
NTU
Parameter Al Mn THMs HAAs CH CHCl,
Guidelines 0.05 mg/L 0.02 mg/L 80 ng/L 60 ng/L 20 ng/L 60 ng/L
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Phase 1

Commitment
(An honest commitment is required so that utilities are fully
engaged in improving performance)

4

Phase 1I

Baseline Data Collection
(Baseline and annual data measure performance for inclusion in
the Partnership's annual report)

b

Phase III

Self-Assessment
(Completion Report is the basis for the Directors award and
reviewed by experts)

Directors Awards

g

Phase IV

Optimized System
(Phase IV recognizes the highest level of optimization with
exclusive Presidents and Excellence awards)

President and
Excellence Awards

Fig. 1. Flowchart of AWWA partnership for safe water(AWWA, 2015).
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Grade : Sampling Guidelines Basis
Site Frequency
* Filtered water turbidity less than 0.10 NTU 95 % of the
Legal . . Treatment
standards monthly measurements(4 hr time interval) Technique
Combined * Maximum filtered turbidity equal to or less than 1 NTU q
. 6/D . s
Filter Eff. « Filtered water turbidity less than 0.10 NTU 95 % of the
. . AWWA Phase
3-Star monthly measurements(4 hr time interval) 1T level
* Maximum filtered turbidity equal to or less than 0.30 NTU
« Filt ter turbidity 1 th .10 NT 59 f th
Individual iltered water turbidity ess. an 0_ U 95 % of the AWWA Phase
5-Star Filter Eff 4/H monthly measurements(15 min time interval) IV level
' * Maximum filtered turbidity equal to or less than 0.30 NTU
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Table 4. Recommended guidelines for residual chlorine

Sampling Guidelines .
Grade Basis
Site Frequency (mg/L)
Legal
standards 1 ) 1/D 0.1~4.0
. 3Star Clearwe 6/D 0.1~0.80
5-Star 1/H 0.1~0.60
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7)1 = A THKim et al., 2009).
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Fig. 2. Concentration of gosmin, 2-MIB in Paldang lake(2008)
(Kim et al., 2009).
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Table 5. Recommended guidelines for geosmin and 2-MIB 2
S 1. i 1 1
Grade . ampling Guidelines Basis @
Site Frequency (ng/L) o
Legal M 20 Guidelines set by MOE for water quality
guidelines monitoring parameters
T L a.. | Clearwell .
3-Star 2/M 10.0 Japanese drinking water standards
5-Star 1/W 8.0 Threshold concentration

Table 6. Recommended guidelines for Mn

Sampling Guidelines .
Grade Site Frequency (mg/L) Basis
Legal
standards ™M 0.05 i
3-Star Clearwell 2/M 0.020 AWWA positive step
5_Star YW 0.010 AWWA ideal step and Japanese water quality
' management goal
3.5 Tt YR 0.01 mg/L ost= Zod Ha ) Stk g,
L oozl oA A= T
B220] 9lolo] Hi Wre z7ke] oF 0] % oo AE 23k S84 —réﬂféSecondary Drinking
M 24 B Zo] sutolul, til At 3 Water Standards)of| A 719 =& 0.05 mg/LZ 4
(e} — " o s = =4 = =17 019‘ U]—7]— e o :’-X—]Z%O] }_?‘(D]' v 002
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= T s =TT T o T [eXNe} L
] . . .
AAR A OLS W7k o] fo] AEE LA A I QITHMHLW, 2015; MOE, 2015; USEPA, 2015;
B2 AFRE L ool o3 o]AlSlITIo. S AlslE Sommerfeld, 1999; Sly et al., 1990; Williams and Culp,
= [ - o il o — pul
WA el el WA AeR dA

U FAdTE Ao dpoas 292 A
= A Y FE7F 1 mg/llof] s B9=E o
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of SEUNE FAAA Ao AT & Ak
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Table 7. Parameters and recommended guidelines for tap water quality certification

Sampling L
Parameter Grade 5 Guidelines
Site Frequency
. * Filtered water turbidity less than 0.10 NTU 95 % of the
Combined L
3-Star Filter Eff 6/D monthly measurements(4 hr time interval)
rbidit ' * Maximum filtered turbidity equal to or less than 0.30 NTU
urbidi
v .. * Filtered water turbidity less than 0.10 NTU 95 % of the
Individual .. .
5-Star Filter Eif 4/H monthly measurements(15 min time interval)
' * Maximum filtered turbidity equal to or less than 0.30 NTU
CT - - * Meet the Treatment Technique Rule
Residual 3-Star 6/D *0.1~0.80 mg/L(4 hr time interval)
Chlorine 5-Star 1/H +0.1~0.60 mg/L(1 hr time interval)
Geosmin, 3-Star Clearwell 2/M +10.0 ng/L
2-MIB 5-Star /W + 8.0 ng/L
M 3-Star 2/M +0.020 mg/L
n
5-Star 1/W +0.010 mg/L
4 7E:| =2 Crittenden, J.C. Trussell, R.R. Hand, D.W. Howe, K.J.
e
Tchobanoglous, G (2012) Water treatment principles and
ZEro] AT} AlF gl 7b 2 ke u)z] 4 design, 3rd Ed. John Wiley and Sons Inc.
T A B 29 67 SAEEO R By AR JWRC(Japan Water Research Center) (2000) Water Treatment
. o = Technol Guideline.
5, R4, geosmin, 2MIB, Mng EE513L, el s A
S)E W AR A 0% AlE WAl o] T JWWA(Japan Water Works Association) (2000) Water Works
TEoI R /\? e e Al o_ji% el Facilities Standards.
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