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ABSTRACT

The drinking water of Kaohsiung
City treated mainly by Cheng Ching Lake
Water Facility (CCLWF) and Cou Tan
Water Facility (CTWF), which are owned
and operated by Taiwan Water Supply
Corp., (TWSC). The drinking water
quality is achieved to water quality of
regulatory requirements after treatment
system. However, The part of residents
still unsatisfied the drinking water quality
in Kaohsiung City; mainly due to the
water quality degraded or water taste
uncomfortable during the transportation in
distribution systems and storage facilities.

A survey was conducted at
full-scale distribution systems in
Kaohsiung City, Taiwan to investigate the
reasons why drinking water quality
degraded during the transportation in
distribution systems. Also, an efficient
and cost-effective method was developed
to successfully understand the
characteristics of distribution systems
without knowing the property of pipelines,
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L R (P 2 Rl 2005 )

AR
R tAERIR (BN EE )
EE S BA R (LSD -1<LSI<I
2 3 PCU
ELA, L TON (4 i)
N 0.2NTU (959% of the time)
S 150 mg/L (as CaCO3)
AENA EEEE £ (TDS) 500 mg/L
| R [ 0.008 mg/L |
FIEE | 3588 0.5~1.0 mg/L
ERE IEEE TR |
oA S N ST

Odor free (FPA : [EIFSLi 1)

[ = pip 5k (TTHMs) ||

40 g/l

[ = s (HAAS) | 30 nolL |
s | 1 CFUMmL |
T
e | OBV (T
pH 6.0-8.5
| A H 0.1 mg/L |
TRRE | SO42-3F) 250 mg/L
EEE0ES [ 10 me/L |
ERTPRER 2 (1) 2571) 0.1 mg/L
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FERE ~ pH WIEVE BRI ENFITEE T > 7
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I3 01 R

HRTRE QT R S - L
(FPA) ﬂwEﬁK&MA9:¢wﬁ5fmu
E= v HERTFE IR RES R - G
=R [%(TTHMS)‘E’%E‘[ I fﬁ % (HAAs)
Rl B ’?l 3 2 1 % P2 ( disinfection
by-products, DBPs) ﬁ»J}“’ifﬁ BLRE =
FPE T T [l R S (TR A
ot~ RLFIREE (threshold odor number,
TON) > P~ HIRLEL [ et (flavor
profile analysis, FPA ) °
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* 2 SRR

o e (IR E——
TEE Sk ]E—ﬂﬁ] BN
1| MPRTE ‘NIEA E202.51B (MF method) 1 Monthly

2 | AR NIEA E205.54B (MF method) 1 Monthly

3| JEE NIEA W219.50T (Turbidimeter method) — Monthly

4| gk TON (Threshold Odor Number) B Monthly
°FPA method (Std. Method 19ed) Seasonally
5| v NIEA W201.50T (Nessler Tubes Method) — Monthly

6 él%‘@ NIEA W203.51B (Conductimeter method) — Monthly

7 | pH NIEA W424.50A (pH meter) — Monthly

8 %E‘li?f’?fé[fh'?%?ﬂ NIEA W210.55A (Drying method) 5 Monthly

9 ?R@@ NIEA W208.50A EDTA (Titration method) — Monthly

10 | Std. Method 18ed 2320B (Titration method) 4.08 | Monthly

11| FIF1ERE NIEA W408.50A (DPD method) — Monthly

AP i L
12 F(rikff 2 NIEA W430.51C (Turbidimeter method) 0.68 | Monthly
4

13 ’PFJ@EE? (as N) | NIEA W419.50A (Spectrophotometer method) | 0.02 | Monthly

14| 5 NIEA W416.50T (Ultreviolet 0.068 | Monthly

spectrophotomotry)

15 = PP ‘USEPA Method 501.2 (GC/ECD) 0.78 | Monthl
(TTHMs) etho ) ) onthly
i

16 (HAAS) USEPA Method 552 (GC/ECD) Seasonally

PSR R
5 TE (BT 1945) » APHA > Washington, D.C.
SRR A T A PR
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B SRPATR D PR
AN

T R T AERE) 103
i[ﬁ”rf?ipﬁ#[(lﬁ 61-3%)%iﬁ}?§k*f%?i§(0-2-1-0
mg/l)» [1E 1 i[ﬁ"ﬁ?ﬁ%ﬁ,’ﬂi{‘ 1.0 mg/l pyugR

FUr@esn= A ps 5= 115

¥ EERIVIS[TRS 0.2 mg/l - fE- %’1@
F9Y% 1.0 mg/l {U-JRLEL 2001 & 8 F] 15
SR T AR > H iR 1.03
mg/l E'}"’Fﬁf[fjﬁ"ﬁ[[ﬁﬁg‘fbﬁigy’ﬁ@fg
[ @FJF[LJ{F'J% ’FE'EE 12 DBPs (= [
H TTHMs M - HA As)ELS (54742

F 3 7] M

B g |webue] om0 | oreg | BT PR
AT CFU/100mL| 168 | <1~2000 — 6 6(3.6%)
T CFUMmL | 168 | 0~840 — 100 9(5.4%)
A NTU 168 | 0.17~1.35 |  0.57+0.22 2 0
IS Ton 168 1~3 1.3+1.2 3 0

|
Eh(]]i{hlorine A — 56 2~12 6.4+1.9 — 0
FIpE Cearthy # )]  — 56 2~8 5.0+1.5 — 0
s ) mgPt/L 168 <5 — 5 0
Y umho/em | 168 | 59~433 | 197.85+117.80 — 0
pH — 168 | 6.65~7.82 |  7.2440.25 6.0~8.5 0
A mg/L 168 | 142~395 | 285.0+52.8 600 0
L mg/L 168 | 124~312 21347 400 0
W, mg/L 168 | 66~240 | 134.31428.00 — 0
FIE IR me/L 168 | 0.01~1.03 | 0284026 | 02~1.0 |103(61.3%)
TRPEEF (as SO mg/L 168 | 28.7~92.7 | 59.1¢13.0 250 0
TPRES (as N) mg/L 168 | 1.1~38 2.4420.67 10 0
G mg/L 168 ND — 0.1 0
= P VE(TTHMs) | g/l 168 | 2.5~74 30.944.2 100 0
A [ TTE(HAAS) ug/L 56 | 5.0~34.2 21.4%6.2 — 0
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YE o R E VRN ERE AR I A
ST [1)2E75 DBPs -

L IR | G0%RLF 117
FfRE Y MENEARTE RN > 25 P
SO LS R 7195357 - [ 2
I3 R T R IR T R
BLEY BRI > B [ s FUF T > il
T I B R TS 1
RIS IRV 5 g S8R T Rl
Ao W‘aiﬁf ; (Baribeau H. et al,,
2001, Delahate E. et al., 2003) o (57 /&

Free avadlable chloane (mgd)

3 Fr @%g@%ﬁ'%ﬁﬁ%&%gﬁu
FIHRBEF V(B e = i

IS PR AR IS T L
FHERE YT ERE R £ 0.8340.07 mg/l
0.82+0.07 mg/l > s5# FEEM (<8457
PR A 5 S R R A N
Bra o 0 U REE EAEROTE RO
F%ﬁﬁj  FHNERE RS Z s 5 o
PR g A A R
YETE SRR EGRE o AE PVRTEE R
AR BV E N ER R R
[ S TGS R Y e
cgfjj\ﬁfrﬁax G HIES 100% % 83%) =

A2 F IR ER R R A
PR TR B [
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Ay PV (el R T O
Al gh@?gqg@ p\ﬂ [ - Dukan(1996)

“”J?F[L" E AR TR
?Jﬁmn‘% HII-HIpYE 'E"ﬁ???@iﬁﬁ‘ﬂ

"*’J‘F’?IU?T: A pas T W17
AR B [ SRR o A 4
R[] S0 £ A R T S S A R el o s
B o TIPS M AL T R fRi S
i{iﬁ’?’%ﬁﬁj—‘ VRN 5 SR SETAVAL » 1
fjjf*J‘E}"{F’fJﬁi"F??{'[‘gBﬁi}iﬁ"’fﬁﬁﬁ@ » IEhR

B FUEERE S E o (R TR R 3 T
3.6% ) IS B ] ﬁi,fp(lﬁs 4%) e
Fo 4 RRTE SR YT
A
PRI BT A IR

CFU/100ml CFU/ml mg/l

340 0.02

2001.9.6 AM 2000 840 0.01
400 0.02

600 0.03

200 0.06

2001.9.6 PM 160 012
1800 0.02

240 0.1

101 0.06

2001.10.3 AM 112 0.02
200 0.02

2001.10.3 PM 101 0.03
100 0.01

2001.12.10 AM 128 0.06

B s AT 6 100 0.2~1.0
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RS A

(= )ferk i

FHERRIRAE (Ips 5= 6) il
NIRRT N I AT B AT
B~ VPR S P RIS R ] o
PRI 1 SRR A S s T
AR VI s o FH TR F AR
ARG - SRR I 4
o plIE 4 25 PR A - T e
B BB > PPN RS [

Fl BRAY o SE AR s
Jil 4 R g 9 F P E SR AU [
SE U E R R R (SRR RS
PO WSTR[
F PR B BRI AR >
53 PRSI ET > N B AR P
% o WLF“:EJEI %’Eﬁg@g% E[fji—ﬂjgajﬂj‘:iljiy
I'F'ﬁ’f?ﬁ;‘ﬁ B YRR [N
PSR BRI T O R

* 5 2002 F 2 F| 25 FIEEEREL Mk

PAEE T
FREC | wEt | PR | VBT Fm&%‘ W | = ik

umho/cm mg/L CFU/100mL | CFU/mL NTU ug/L
1 602 0.06" <1 3 2.26" 27.1
2 578 1.45 <1 0 0.49 33.7
3 606 0.42 <1 0 0.54 32.9
4 569 0.56 <1 0 0.46 38.9
5 581 0.04* <1 5 1.06 33.6
6 570 0.33 <1 0 0.34 42.0
7 570 0.53 <1 1 0.31 36.5
8 596 0.92 <1 0 0.22 31.0
9 593 0.38 <1 1 0.45 36.8
10 599 0.17" <1 0 0.39 38.1
11 595 0.73 <1 0 0.41 29.4
12 578 0.62 <1 0 0.40 34.0
13 606 0.62 <1 0 0.40 26.3
14 594 1.02" <1 0 0.51 35.3
15 588 0.76 <1 0 0.35 36.1




E'*’J‘F’*’frﬂﬁﬁ dpuEers # 19

16 573 0.45 <1 0 0.62 48.3
17 581 1.10" <1 0 0.49 37.5
18 312 0.26 <1 1 0.55 472
19 566 0.68 <1 0 0.43 41.2
20 574 0.60 <1 0 0.45 57.8
21 577 0.72 <1 0 0.32 31.7
22 586 0.42 <1 0 0.72 36.3
23 592 0.41 <1 0 0.48 44.0
24 583 0.51 <1 0 0.39 55.1
25 592 0.11° <1 14 0.55 52.4
26 589 0.59 <1 0 1.97 31.5
27 615 0.37 <1 1 1.71 32.1
28 587 0.39 <1 4 1.14 38.2
29 591 0.05" <1 560* 1.03 10.8
30 576 0.26 <1 2 1.73 51.1
. AR B P
F 6 2002 F 2 F| 25 FIEEWUERAL S Hradi
B
PR [ R | FsRE | VBT | RS | WE | S gk

umho/cm mg/L CFU/100mL | CFU/mL NTU ug/L
1 592 0.08" <1 55 1.77 30.0
2 599 0.72 <1 0 0.70 28.4
3 589 0.26 <1 23 0.33 31.9
4 574 0.82 <1 0 0.85 30.6
5 575 0.04" <1 69 0.59 34.5
6 582 0.65 <1 0 0.32 29.0
7 579 0.65 <1 0 0.35 35.7
8 587 0.75 <1 0 0.45 31.6
9 584 0.61 <1 0 0.80 33.9
10 599 0.03" <1 45 0.42 30.6
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11 584 0.92 <1 0 0.45 259
12 588 0.67 <1 0 0.40 37.7
13 595 0.77 <1 0 0.91 29.6
14 587 0.90 <1 0 0.31 31.9
15 580 0.93 <1 0 0.51 33.2
16 584 0.44 <1 0 0.28 48.1
17 568 0.75 <1 0 0.38 33.5
18 590 0.10* <1 13 0.30 329
19 572 0.84 <1 0 0.34 28.2
20 578 0.56 <1 0 0.32 54.3
21 581 0.54 <1 0 0.20 30.1
22 590 0.30 <1 1 0.76 38.6
23 573 0.21 <1 2 0.32 44.9
24 580 0.47 <1 0 0.50 48.3
25 579 0.11° <1 3 0.43 40.7
26 574 0.33 <1 1 1.70 31.5
27 595 0.51 <1 0 0.97 29.2
28 583 0.39 <1 0 1.10 31.4
29 579 0.05% <1 11 0.83 16.0
30 582 0.26 <1 2 1.26 31.9

B A

4 IR SUS [ BIE [ M B B )
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AP BB A E
AT R LSI @ﬂﬁfﬂﬁ/‘ 02 ~03.V
M > pH #fEIEL 7.8~8.3 4% .

S LSI I RI= Ellj*ﬁ pH ~ <3k -
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P feaie T fiasl A a5
#iifi(cast-iron pipe, CIP)EY I~ 7 HlG
B ﬁ #r(ductile iron pipe, DIP » &8k Eﬁ@
F DEEE S SRR e AR Y 2
%'Tﬁfﬁ Pi+ ﬁ' (0 H SRy~ SESR ST
( galvanized iron pipe ) ~ ¥ J/{ELEEA
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B BT TR AR S S
FE o B R ¢ H 5) Bl B treatment

technology (action level 0.015mg/L ) -

> (\
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0.005 mg/L -~ treatment technology ( action
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