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Promotion of Wastewater Reclamation/Reuse in Taiwan & Study
on Strategy for Promotion of Water Reuse in Taiwan % = & #
X FaMmg AL FELHEE AR > b PUB R EA-B148 5
B AFRUAREARFEAG - “EAABERASZEN &
BEBBHERAAW GRMZ T KAKKIEZERE L35 0 4448
28 F T BARB(WWE)Z BEHEH R HE RAEE KT
ToRE R - BAEK - RIESEB K 2B EHETRSA >
BELBEARRRNOE - 5 RAAKFEHREELAF WWF7 X & F
R EWEE g B RBE D KA BATH B Bkl WWF7 4
Z 8 & B 2 K-water x & Gyewoon Choi 4 4 ~K-water ¢y Head
Manager Tae-sun Shin %4 ~ WWC &5 4] £ /& Dogan Altinbilek
#¥ & APWF %% Ravi Narayanan % 4 fi #] £ B 14 A5.00 A2
HA Y S X #F section 2 7% /1 B > wit WWF7 2% 8 ¢ %
B R T XFHEFTE > LEATFREEW &% F 5 £ ¥ section -




B
B N BT B ettt e e 1
e AREEE R e 1
T~ 2014 A B R K B e 2
N B AT e e 3
PO v BB e SO 4
A R SIWW BBk o, 5

o B EBHEE 5
S BREEE AR e, 4

N5 B - - 6
()2 B ABC AKIBHE I F v 7
()R BARBRGHRITRAET G 10
(E)BFMAEXRGCEBGENRE  FRREE)....... 12
(BB ABHE S DT HE 14
()AL TUron ZKIE T By, et 16
(MG EE B AFAm GRS E R EHnnenen, 20 -
(VB BEAFEAG KR FIFERB I i 23
(NS pott Rk & E8 T BRRAGERE ) W5 FEHe...25
GUFGHImE A EFEREE TR 27
(PR AR R G KA EBE RIS, 28
(=) B KB G 29
(+o) B ERAEBERARD GRMZ T RRREZERN R 31
E N o BN 1 36
4% — ~ Protecting Taiwan Source Water Quality Based on Local Community Participation.. [ 1
Mt4% — ~ Promotion of Wastewater Reclamation/Reuse in Taiwan........... Fep 22
B44% = ~ 7R 853 3T Study on Strategy for Promotion of Water Reuse in Taiwan. ..... Mt 48

Hi4kva ~ ¥podk PUB ¥ R B FRE ~ TERKREEMEA T H.... 149
sk B~ SmdE B & BB HEH R R T RSB S8
RS ~ 2o STWW EZAERA BH ..., i 71

I



-~ RR&KR

Mk s £ FEAHPUBHA(2014 £1 A 2 8)& K
FERBFR BAERFO6 A 1~5 B BH Mk BEK
B A (SIWW) 85 kK 7% 48 48 & 3% (Water Leaders
Summit) > AFEH#E PUB R %45 > xRk £%
Hggde &3 %zal & 1 ﬁﬁ

From: NG Han Toga

To: welyBlwia Eovin

Sent: Thurscay, Tanesey (2, 2014 3:23 FAL

Subect: Tavitation t STWW 20012 - Water Faadars Sumwost and Nominations for Aquarias Programme - Raisiag the Kext Wave of
Wiker Rusingss Leadies

Erear Mr. Yang,

Attached in this email is 3 letter from Mr. Chew Men Leong, Chief Executive of PUB, for your consideration.
We are writing to invite you to join us at the sbdh edition of the Singapove Infernational Waiter Week
(SIWW), held from 1 - 5 June #714; to take part in the by-invitation only Water Leaders Summilt, and 10
rnominate one ar two high-potential senior ewecutives to attend the hy-invitation only Aguarius
Lrogramme.

StWW weloomed some 19,000 delegates from 104 countries at s jast edition in 2042, At the Water
Leaders Summit in 2014, you can ook forward to meeting 400 top water leaders from araund the woarld. A
new key component of SAW 2014 will be the Aquarius Programime, a premier leadership course for the
leaders of today to groom the next generation of senior water executives- the leaders of tomorrow, The
Prograinme will bring together an axclusive group of some 30 highly promising water leadars on 29 May —
2 June 2014 in Singapore, and Is specially designed to instilt in them a deeper appreciation of the dynamics
In the global water industry and the Asian markets,

We look forward to receiving your nominations by the dosing date on 31 January 2014. Thank you.
Warm Regards,
Mg Han Tong

Dlrector, Waterhub
PLIB Singapore

The Global Platform to Share and

1-5Juno
fr\}tatermtfka-?? ' 20‘14 Co-create Innovative Water Solutions
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SEEE LK BEG LR N FE 0 BRM e T B
BT | R E M o 53K AREM R A B
W EAE G - SIWW 2014 £ RFE 2R AKEEHEFH BB T >
AFHA S TEK - BHERTEREKERRAKE 4 @525
Be#iTHRAH REERAROUBIER  EHEH
HOE -HE BEIMABRER S ERNEAMEETMREL
)3 & £ |

b ¥ & 70 € & P o (Singapore Convention and
Exhibition Center ~ Marina Bay Sands)

(=)Z#R|AE :

1.

2
3
4.
5
6
7

Z KT (Lee Kuan Yew Water Prize)

. KFEARARE @ (Water Leaders Summit)

. KFHE e (Water Convention)

k& (Water Expo)

. K332 (Business Forum)

. K E ¥£3%38 (Industrial Water Solutions Forum)

. KFEF FAEM €3 (Young Water Leaders Summit)
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—~ HREGHET :
ARBESIWWESHAS A3l B EZ6 A SHRRA>
#3316 B HESIWWARARESHFMFE-FR(E D M

FEHESEE -ZA AN SIWW X & MERPIER 2/

koo AR B SIWW B S5 6036 T 7 &35

1.4 # Bringing People Closer to Water :

2.4 f% KF R & # P35 A3 € (Water Convention Hot Issues
Workshops)

SHAEAMBARLEBe(HFHRRE - £iafisnE)

4.3 5k (In Conversation) ~ 22 43 (Opening Plenary)

5.8 Juron /KR 3 355

6.4 & & I B KB4 &3 Water Leaders Summit Dialogue
B(Future-Proofing our Cities) & K #% 48 #h ] £ € 3% Water
Leaders Summit-Roundtable(Securing our Blue Asset for
the future)

7.8 K #H K& (Water Convention) » K #] F # % 3% X
Protecting Taiwan Source Water Quality Based on Local
Community Participation. |

8. 2t RAW & (WWC)E# " S KK ERK | o EH
W4 (d WWC % /7 £ 45)

0.7 &M g~ HF X HPUB)EF IR E

10. & /& K # A & (Water Convention) - &k #] F 2+ & 3 X
Promotion of Wastewater Reclamation/Reuse in Taiwan

1.8 K% E ¢ (Water Expo)

12. 4 o3 B K & (K-water) o 2 % + B Rk %38 5 % [

7 3% (WWF7 High Level Round Table)
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1~ AEHESIWWEEH—F %

A | = . Eatn |l EmmAnE
SH31EH|05:30 ~ B E RS S Ak RERERSES
CSat. |07:40 ~ 12:00|8c# &b Hiinig A E B EES (R EBR225 » 12:0046:E# dodk )
(Day 1) 12:00 ~ 15:000th 38 ~ B#7 vk X R 488 413 Bh 484 2 4R JE (Hotel Royal@Queens)
| 15:00 ~ 18:00AECOM 4% 4% 3k -8R ($118 & E 4/ 4% & —47 £Botanical Garden)
L. 1830 ~ B RAREHE ZHRMIE L E £ long Beach @ Dempsey)
6A1H |08:00 ~ 09:00|©@ X ¢ 4 %| (Marina Bay Sands Singapore, Level 3 Foyer)
09:00 ~ 13:00|@ 284742 (Site Visit 3): Bringing People Closer to Water(Hall C, Flw@
- sun 113:00 ~ 17:00 @R K 4P EM ¢ (Water Convention Hot Issues Workshops)
S ' s 3% S AeWorkshop 4: Water Supply for Extreme Events
:(Daj}z)' 1300 ~ 20.00| QMR ARLTEE (oL HARE - FhAAE)
S AT MRESS  AARE SR EST2 20 EEBIASRERAE
'6J5_[2E[. 09:00 ~ 12:30|@ k5% 3% (In Conversation) -~ 2 # & 3# (Opening Plenary)
Mon. | 12:30 ~ 13:30)4-4
(Day3)[13:30 ~ 14:00[@ % &~ 4352 A E £ -
S 1400 ~ 1450 Turonk R o (BEBERERERID
15:30 ~ 17:00| @ &7 €38, B4R T oM E oty
EHEABAKFEE - ARE - BEEWEAR ~ HESMA kAR R EHEHE
FEEA-
o 117:00 ~
65 3FH [08:00 ~ 09:30)©@ 7k #4RA T2 K # K & (Water Convention)
Tue 0930 ~ 5 Q@45 ¢ i Water Leaders Summit ©# £ #HXTHIME 4(FAF) :
- Dialogue B(Future-Proofing our Cities) (11. 45AM-12. OOPM » #&25: CASSIA RM 33014,
@R FEAE#EE £ & Vater Leaders LEVEL 9)Protecting Taiwan Source Water
11:15 ~ 12:45|Sumnit-Reundtable(Securing our Blue Asset |Quality Based on Local Community
for the future) Participation.
(Day 4y | 12:45 ~ 13:30)4¢%
o ] 14:00 ~ 17:00|O# Bk % & £ Room3811 4 TS K AfskE AR 9 EHE ¢ (President:
17:00 ~ 17:30|@7% € PUB# & (3b%5 : Level 3, Angsana Room 3D)
17:30 ~
o O &% X THME 2BCR P
_6H4-El 09:30 ~ 09:45](AM 9:30 » &3 % :CASSTA JR RM 3311, LEVEL 3):
L Promotion of Wastewater Reclamation/Reuse in Taiwan
- _ ®Industrial Water Solution Forum-Water for Electronics sector
Wed. |09:45 ~ 10:30 -4 # & (TMC)#E #Sharing of water efiiciency measures within TSMC - B
: C M T Btk sa & £ 35Pane] Discussion (MBS Level 3 MR 3904)
‘ 1030 ~ 12:00 © %8 k%EHE ¢ Water Expo) ~ A X4 (Water Convention)
- 1 3% EThene & Water for Liveability and Resilience (CASSIA RM 3201B, LEVEL 3)
(Day 5) | 12:00 ~ 13:00{ 44
- OF ks~ F 2 mWWFT High OF: Z @ Tt E Y P F )
113:00 ~ 15:00FLeve1 Round Table by K-water(€3# [(Desalination and Water Reuse
% :3602~3603 Ballrooms on Level 3) |Business Forum)
15:00 ~ 17:00(© % #1454 & & (Vater Expo)(E17:00& 5)
e |18:30 ~ OF RurFs LR ARB LORBERDTIS Telok Ayerss » & F7500me B &K #4)
6F5H.[09:00 ~ 11:00) 5743 4% 35
' Thu. "] 13:10 ~ BAE L Hhusk— & JL(BR226 » 13:10~17:454%3% &4 3b)
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2~ BE K~ £ A7 SIWW 2/ R £k 2
=~ HEBHARRRE °
(—)4-#. Bringing People Closer to Water(ABC KR #HH E) :
1 a6 ABC Water Programme & — 1B K& 9K E
BB RS Ul AR SR
1.ACTIVE : Bt ey B ES T ~ BAME T A B E
AN & HK B T -
2.BEAUTIFUL : % 2464 7K 38 827K 35 LAER 7T 3 7 69 BLEPAE B
R ~ BRI T ARSI EFERI A -
3.CLEAN : # &K H ~ hoi KERBLEHF ~ TEAHLAKY
Bl 1% o
ABC Waters Programme & #7 fudk B8R EFE R K A H
BB RAKETRIE > BN ARR > BALEARER
FE 37 o 3 &3 6 AR K & SR A1 & 3aF & 4F B B 3% mad iR

8 -

|

ABC K8 83t AN #ndk Bk Kallang i
B Mons oA 563 e 0 H o ABC HEZ A Eiisey
Bishan [ » AETR &KL 3 AR > @fk 62 AW > R4
BB 3 A o




3 ~ Kallang o[ i 33 E B
3 EBART
1. 007K & & 4 (river seamlessly) &4 NE AR » 2% F %
KRR ER -
2 THRAKAAR  EHEBERERATEKT RREE
WERE
FERBENGEPATAH ARG YBEE 4 Fir 0 3t E
$0. [ g K R RS BATATR W R B S AT -

4 ~ ABC 3t % #4737 ¥ 18
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7 - ;‘E%ABC 7](.1»&&;3 Jrg 2

(=) 8 7% AR K€ #3851 ¢ (Water Convention Hot
Issues Workshops) -Extreme event workshop :
JEEE A & & & & Rolando Abrenica #§ & 7% % B B &
4% 4 5> (Response to Typhoon Haiyan) :

12013 %11 B 8~9 BB FRANZRH ELFEAEE LS
(Guinan) » ¥ 5% 3,633 A@# > 1,179 AKkH » LFE X
227 g4 Bk | AFRBURRBOHREZ— @

%%‘Fﬁ.ﬂﬁﬁﬁééﬁ » ARk E 315 NE/F o Hke S
REMGER  BARME  BRANAFERERRE -~ B56
Fo B dmAsAa 0 B ASIRAS 3B - BUB MUBEAE R B AUFER -
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o7 8 17:00 - %%&ﬁmﬁzlJ%Waﬁﬂﬁs{%ﬁ o
CTHEMRAN  BRATHIEE -
oEy B 32 ZEAeAk -~ M 20 ﬁ&ﬁ’aﬁéﬁwﬂﬁﬁi@&%ﬁ
)RBEEES
O HEEFLANHBLREHRR -
11 HBRAX AL E MR FENLEKE
e11 B C-130 Ebig st % Byrwi(Tacloban) » %M &
oho LBEBBHTRFEHEE
BRI BBATES400 EET -
HBHBREHEEN KE TR EMW - BHERERS
BAR BOR R
e %3 H Hjébﬁm FREANHMEZZERE - o ERIEH
¥oOHEBROLIEAR 17,460 % - £.45 830 5 - Avfh
44 fF0 30 ZERATE o
% B EAH
(HE%%J? R sk R R RSBREEH
Q)R EERAE o LE X105 {£F0(Bohol)it & + 4 &
HEERE
o L EH T (Tacloban) ' EZATE T EREWRE  § %
BARYE  RRBAKREANEHT AE < (B 7)
o B R A d(Guinan) B E B L AMA L AT
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B % RIFREEE BMRAER IR MU E
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MR RE A TR BRAMHEEE

(1)\‘5‘«“-%*%3’:‘}‘&%%‘1/&% BEAE ~ BEREAT P
B2 RGRE CHREREABRITZAS  AIR
FLAEXRE -

(Z)J&ﬂutliﬂﬁéﬁa HEREEN ARRBREZAFTHE A7
AR BE 4

ois b E H ~ EAEWI I RBRE-HN R RBHRAR

[ALL]

£ l@iﬁ?&ﬁ?’ﬁ@ﬁ% 5 % AR R BRI RE - R R AT

/fb‘ﬁ_fﬁ n._;u °
R ABAAEM > LETWEREAT % 53 F U
BEEAHE - HRENHE- RERHE  BARAR

Bt -

8 - MR BEER R A &3 5y B3 (Tacloban)i# KR
ARFELY T /~E
(S)EFHAFRXREEBGHENRE - FTHRELRE):
¥huye 2 AR E A SIWW B R &3 P &5 > #imik
LRI R R o SRR E R RER AR BA
BB FR T —RATE T HEERIRT « RE Mo B R K
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FUR st — A& S RSL B A PT 6 3R T H SR BAR R
B R P EANF ERME B R R S FREU R
IR M FRAR AR R R SRR B F B R
R AR RERARCENE - |

by i

O~ Mok % BARE4aE SIWW B B sk

SWW HEHEARXRGEBC S EFABT S (nE
10) > LT RME BT RFEFEAEG (B 1) BARE
BEAAH(E 12) -

{ i Cleanfwirs |
e Summit .

B 10 ~ SIWW B BB R AR E B & €35
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M-~ AEHFREHAHLTRFE T T RS

12 - AXREBEHREBESB (AT RREBEEH
o AFEATEE  BEHEFR - AM
HEREE - PEEAPALRETHE

(w3) 1 & K %% % # (In Conversation) - 2 # 4 i (Opening
Plenary) : |
XA BERMGRT ~ KFoHER A —B@NEERK
4 44 & 4 (Shaping our Cities, Water and Environment for
a Liveable and Sustainable Future)

25 2/3 A0 de 2040 S A E A TR 0 B I AR
EHHSARNTE - Eh - REEHELBERE)N > RA
iy A Rk LA K A A R B EIR B BRI M AR
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Bio MEBEAINMME > ~REBETEE o % 89T
MERIFRB BRI aﬁézi%é@f%fﬁ CARE L F B R ORAT
EFRABORA K R AR A R R AR5 EE

ﬂ?ﬁ’!b%‘[‘ﬁ?’?ﬂ*fi%ﬁi@ﬁﬁ%%%ﬁi%%ﬁéﬁ%%@lww‘ 4
BH ﬁfﬁ =F'l CBTEEF > B RBTESUTIIA

R 3 BERGeE 13) ST 25 a7 AT H A K
@‘(ﬁﬂl 14)

13~ K $35 B 2B 23 35
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14~ AEHEREHASHRTR T ITRER

(£)28 Juron KRS :

EJE & #2600 F 5k ~ ALK A K E IR A B T
Rl KRBT BRTREABEE 100 ¥ oy
(B —BEBRELHACEE) WL ERELK - LR
FALE SR I M Ak F— T E R BB HE T % A
KBEBBRAVEEZ LA A RFEAPUB)EB RAAES
;3 (Meiden Singapore ) #£ % # 1030 %%Fﬁfﬁ%‘ﬁﬁk&l’ B 1%
BRABERFTHAGUBEN T ERAZAREIEH AR

# o KK E BB TRI N 2022 £ T -
A T 3R A B R BB & 4 A KR TR BT Y
%A o L A 4 BE 5 (Ceramic Membrane Bioreactor »
54 MBR)#L 3 i X Bk 875 2 R R JE % (Upflow Anaerobic

16



Sludge Blanket : fi#% UASB)&y 47 se 9B R FR T ¥R
#BAKT HE OTHE 9O A MITHRY » BB BLK
oo BRI AB/ENFTERAR CERELF FHiotk
HAL# LB REAN T EREARK BHEAELHOLE T
B BT AR BET AT B R ENAFEIER
MREBETESER Bl FATBRASHRR - — KL T¥H
BABEARES HERIAKRET A ERFREY
BOFEILF AR ERMBAK -

NREEHLEHAIR B ARSI RESAKRE
GRS SRS R Y R R
RS -8 ) S C PR R Y e 3
HE BANE R RE O A KBITEEE B REH
R BLELSLEBRER T ERA #mRDHE
WK BEER - X BAR T BB R AR H huik B
AT B REAT B R @ AR R o B AT 22 315 U5 -
FEBRBEOEAKEN - TERBAEANEMBTERE > &
seeid UASB A #7954 - UASB R i@ #8384 F 49
WA R ERBAKPHGR REARFTEELEEALAREE
)3 5, (biogas) » #&kFRATHAERME > TRAEA
B RR - B EER AR Bbtb—A2F R EHF
fbsk 8 45 ¢ 309 % 50% ey hE iR 48

MKz %58 MBR A BEBA -EHREHR
o R B HART A REREY T ERRBEEA - 2
AEERERMARERENR AN —RREEKFER
95 44 (polymer) BAMRESR  ERAMEETHEEE
AGEBAENEFE-TARARL T WL A BRI
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Ems b2 T ¥R %K mA—RTAT LS 15 F o
ERBRAME TR 5~7 FRF#H—R - | REEBATER
WMAKEN 4 Eiva 0 BFRERAKE 45% 0 XA KR
Lo gs 559 o £ Juron KR I3z 48 B (B 15~F 20)

: . ; 7

ong UASB Ceramic MBR Proce:

16 ~ Juron & & ¥ 35 MBR #£ &
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B 19 ~ Juron K& 335 £ 5
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20 - B AL 4 Q15E RN & Juron KR 32 35

(R)VBZ2 & W AkBAHM €3 Water Leaders Summit
(Future-Proofing our Cities) & /K #4544 [ % & 3% Water
Leaders Summit-Roundtable(Securing our Blue
Asset for the future) -

BEE BB KEAEMED  HEENKFAHETHEAN
D% E 21) *ERBBAAKREBGEEER  HEH
A EE o RART

B3

B 21 B EEA KA e RAD B
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1.H/EK:

EHMEXRE  HHMBE  TERZARERAR
BMREEE - THERE  KERBEIHBECHERARR
ZERRA XMW ERE - FREFESMAE ~ T K% EZ
] SEATREARFERLE - HBRRAGAE T A
AT 6 ARE 90 > RERI AT RMAME S
ZOHHBENATERAARNL - R RAKERERITHE
I B 96 SRR AKEAFASEMMTE &
EEERAEBEARBEREAR IR BESAKZERBEHNA | A
FE o ABRATERAKE BANBAKEKEFA ~ RRIA
FRBARRK K BER R ZEL A E 0 BAHFNRES K
BAFRAZIEERERBELHERBA R SRtz
BHBRRATARSRKBELEF AR ELEL -

EEAFEMA AT KRB 120 4 & 120 <8/ 8 &
ER o B NEBKEZ 10% | B BAZ > SRR AR &
5 KB AKBAEAE 70 B8~ AFAAKKRS BI7E
WeE 10 B8 B KBAR KB AAA 10 FHA T ER K
RKABATENE 30 B4 > AR BERAELE &
EEER GBI ERAKRPBAORKEDE 25 4k
s AFERKREEKEL S T BT 5 AKBRHRK
BAEANAFE > REUHBREABRAEZHE RITH

B ROHEENRRMNERNBLEEFZLREEGE > RE

6 B B L KT R 0 B — BB AR 105 £
SBATE# 25,000 2 B A K 0 BBk KR Z BRI o 7
FEI B AR ST R A B A AR o S
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ERITREMEST  BIFHETHERR 109 F 244
280,000 ¥ 2 B4 K T EERA BB RKZ B EF
Ao AIRAKRERERAESE HAFEFERRAEF -

ZEFEANRIHEABERZIERE BATAEKZ
TZRAZYAUATARIREAZARAY TEF
RBATEFER  BAmRBFTKZELEFNR  FHEBEG
STHAKERERGH(EER) BEESMHE - AR
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Abstract

In order to encourage communities to actively participate in water resource
conservation, Water Resources Agency has been adopting both
‘command-and-control approach’, such as regulations and executive orders,
and ‘cconomic approach’, such as incentives and coungeling, to make
sustainability policies more effective to be put into practice. With rich
experience of community building for past decades, the Agency also helps
those communities in protection areas to drive the development of
"economy, life and ecology"; meanwhile, they can enhance the water
conservation.

There are three phases of project delivery including investigation of
community resources, preparation of community building proposal, and
promotion by organizing related activities. The scope of project covers a
variety of social-economic issues including water conservation,
environmental protection, ecological restoration, industrial management, etc.
Several deliverables have been accomplished by the end of this project, such
as research and investigation, tourism guiding, DIY, specialty exhibitions
and sales, education, advocacy and other activitics related to community
building. By means of exhibition of these accomplishments, we can
demonstrate fruitful achievements of water conservation by Water
Resources Agency.

This mechanism is expected to achieve the following benefits: 1) To
revitalize local industries and implement water conservation in protection
areas of water quality and volume, 2) To promote correct concepts of water
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conservation through community building activities, and 3) To stimulate the
energy of water conservation from community residents and put into
practice through observation, discussion and experience sharing.

Keywords
Tap Water Act, Protection area of Water Quality and Volume, Water
Resource conservation, Community Building.

Overview

Taiwan Water Corporation delimited and announced “Protection Area of Water
Quality” according to the Tap Water Act to prohibit or restrict behaviors that
may deteriorate the water quality and volume. Relevant government agencies
also supervise relevant development and land use activities in those areas in
accordance with laws and regulations. The purpose of prohibitions of restrictions
in these areas is not only to protect life and property in the downstream, but also
to ensure water conservation and good water quality and volume. In response to
continuous appeals from the public of compensation for economic loss in these
areas duc to the above-mentioned restrictions as well as in the balance of
payments but without increasing the burden on the country’s finance, the
Ministry of Economic Affairs initiated the amendment of the Tap Water Act in
order to conform to the “Principles of the Relief, Subsidy and Compensation for
restricted development areas” approved by Executive Yuan on 5 August 1991
and fulfill the spirit of the “beneficiaries pay, restricted people get
compensation”. After the revised provisions announced by the President and
implemented on June 30 2004, the government started to collect water resources
conservation and compensation fee on January 1 2006. Up to 2012, delimited
water conservation areas reached a total of 113, with an area of approximately
8,972 square kilometers, accounting for 25 % of Taiwan's total sites. The
subsidy is managed by a special project team established by each conservation
area. Whose members come from government representatives of conservation
areas, township representatives, resident representatives, and impartial persons.
The subsidy is exclusively used for water resources conservation, environmental
and ecological conservation infrastructure, public welfare of residents, and
compensation for economic loss due to restrictions conservation areas. |

In addition to efforts by government, participation of residents in conservation
areas is also important for sustainable development of tap ware quality and
quantity conservation. Also the government takes responsibility of water
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conservation; while considering the welfare of community residents. In order to
fulfill spirit of “production (economic)”’, “life (society)”, “ecology
(environment).” Public participation from conservation areas will play an
important role to increase communication and social interaction, which is
expected to reduce conflicts between the government and residents; Local
experiences and forces are useful to harmonize the human life and the nature in
those conservation areas.

Research purpose and questions

Purpose

Water resource conservation and compensation fee are compensatory policy
approach based on laws and regulations, which provide economic incentives for
residents in conservation areas. However, the proportion of these funds
distributed in “conservation” or “compensation” often becomes an issue that
environmental and social groups dispute about. In addition to disclosure of the
use of the funds through websites or government publications, this study
organized several participation observation and study group discussions through
community building, workshops, seminars and related activities to enable
stakeholders such as community residents, environmental groups, resource users,
local governments, research institutions or related industries to understand the
use of the funds by means of public participation which will benefit the future
effort for water resource conservation.

Research questions

1. How to create a public participation mechanism to establish the partnership

between government officials and residents in conservation areas?

2. Does any new communication channel appear afier having public
participation?

Research methods

Study area

Both selection and registrations are applied to decide study areas. At the stage of
selection, Qingtan of the Xindian river, Kaoping River, Shih-Men Reservoir,
Liyutan reservoir, Bansin Water Treatment Plant, Tseng-Wen Reservoir, Fensang
Reservoir, Nan-Hua reservoir, Shigang Dam, Lantan, and Jen-Yi-Tan were
selected as study areas based on the amount of funds allocated in 2011.

Next, at the registration stage, the study team distribute the application form to
all communities according to the website of “Taiwan Community Platform” of
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Taiwan's Ministry of Culture. Eventually, located in above conservation areas,
Dapu Tourist Association of Dapu Township in Chiayi County that belongs to
Tseng-Wen Reservoir and Guanshan Community development Association of
Tainan Nanhua District that belongs to the Nanhua Reservoir are chosen to
participate the experiments.

Investigation strategy and qualitative research

Action Research

This experiment is jointly participated by the study team and stakeholders in
study areas with an aim for seeking solutions to problems of local production,
life and ecology and keep to guide the mission in order to establish an excellent
mechanism for public participation.

Data Collection

This study adopts qualitative research methods, including participant
observation, literature analysis, interview, and focus group discussion. The use
of multiple research methods helps to obtain complete information to represent
the actual situation.

Data Analysis

This research used the qualitative research model for data analysis and
interpretation, and then reduced data collected from literature review and field
survey to display and verify in order to draw the conclusion (Li in 2003).
Investigation process

There is continuity in the workflow of fieldwork. Researchers might have to
return to study areas and gather information at any time due to lack of data. In
order to facilitate the understanding of research focus at each stage, the research
process is divided into three stages: The first stage of the investigation began
from April 20 to June 30 2012 with the aim of clarifying local problems and
establishing partnerships with each other. In order to further understand the local
historical sites and environmental resources, this research uses participant
observation, interviews, literature review to collect information about
community resources as well as establishes relations with the community
through community resources survey, community development programs,
community development activities and community promotion.

The second stage of the investigation began from July 1 to September 30 2012
with the aim of making plans and action together, resolving local issues, and
establishing the mode of communication. From issues closely related to the
resident living, researchers identify issues in line with water conservation and
development objectives to further assist in community development activities
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such as planning research surveys, guided tourism, DIY experience, featured
product display and sales, education promotion through workshops and seminars
with themes of water conservation, environmental protection, ecological
restoration, and industrial operations.

The third stage of the investigation began from October | to December 30 2012.
This research observed and recorded communication patterns of local
stakeholders and their willingness to participate in public affairs through
workshops and seminars. This 1s used as the basis to improve the
communication between local residents and government officials in order to
encourage public participation in water conservation achievement display to
highlight the effect of water conservation community development.

Results and Discussion

Dapu Township in Chiayi County

Regaining past tourist prosperity and creating the direction of community
development

In Dapu Township in the past, raft fishing was prevalent and shops and stores
brought considerable tourism revenue. However, after a number of recreational
activities around the reservoir including raft fishing were prohibited in order to
sustain the water quality of the Tseng Wen Reservoir and the number of tourists
plummeted, which has serious impacts upon industries and economy of the
village. The agricultural development also declines due to lack of counseling,
which resulted in high rate of emigration. Despite the fact that raft fishing is
prohibited, the tourism and recreation resource in the neighbor of Tseng Wen
Reservoir remain potential. Through discussions with community leaders, the
research team found that it can be wise and beneficial to continue developing
tourism industry, but how to find out the tourist attraction except raft fishing is
an important issue for Dapu’s future. _

In recent years, community actively promote eco-tourism, especially firefly
watching. Members of several community also receive training courses of
eco-tour guide organized by Siraya National Scenic Area Administration. In
2007 and 2008, Tropic of Cancer Environmental Art Action Plan of Chiayi
County invited artists to stay and create artworks, which triggered the
community to consider the possibility of art as the strategy to initiate
“Sustainable Rural Development.” Driven by these training courses and
programs, some residents begin to devote themselves to driftwood creation and
tour guide services, which leads to shape the idea of art village.

In addition, White Horse Pavilion of Dapu is a good paragliding base,
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surrounded by beautiful scenery of the Tseng Wen Reservoir, which attracts
many paragliding enthusiasts. In order to promote this activity and boost tourism,
Dapu Township Office, the Siraya National Scenic Area Administration, and the
South Region Water Resources Office jointly organize reservoir tourism Festival
every year. It consists of agricultural products display and sales, bamboo craft
shows, game fishing, paragliding performances, and musical events, which
successfully attract tourists and highlight features of Dapu.

As mentioned above, tourism is an important local industry of Dapu and one of
important visions of the community. However, how to continue water and
ecological conservation while developing the tourism industry, how to
effectively integrate resources of Dapu to improve the environment quality
become important issues for Dapu Community. This research suggests that the
community can continue community development workshops to establish
consensus in order to clarify and revise the vision of community development.
Community development plan should be made as the guideline for future
development.

Possessing the basis for community development, but need to strengthen the
organizational capacity

To assist local development, the Siraya National Scenic Area Administration and
the South Region Water Resources Office provided resources for Dapu in recent
years, but it lacks an appropriate organization for implementation. In order to
utilize all resources, community members who actively participate in public
affairs established the “Dapu tourism Promotion Association” in September
1999, which plays an active role as a local development cooperation platform.
After the association was founded, the government agencies introduced several
projects for Dapu, including “National Creative Bicycle Competition”, “Singang
Matsu parade in Dapu activity”, “Dapu Old Street reform,” “ecological building
of purple-spotted butterfly Road”.

After discussion, among the team and leaders of Tourism Promotion Association,
we think that the current problem of local development in Dapu is not the lack
of resources, but the lack of clear vision of community development as well as
lack of continuity in the planning and overall thinking instead. Therefore, how to
foster the ability to integrate resources and organizational capabilities of
community organizations in order to reach a consensus and lead the long-term
development of the community is one of the important issues of community
development.

As mentioned above, after establishing the direction of community development
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through workshops, this research suggests that the community can combine the
vision for the development of education promotion plan and talent training
programs to foster community managers to have the vision and ability of
drawing all kinds of plans to assist in community development. By gradually
developing community manager talents, enhancing organizational capabilities
and the ability of resource integration, various resources can be integrated to
assist the long-term community development.

The Guanshan village of Nanhua district in Tainan City

Mostly state-owned lands which restricts community development

Most lands of the Guanshan area are owned by the government, which are under
administration of National Property Administration and the Forest Bureau.
Residents rent these lands for farming or afforestation to earn their livings.
Therefore, the community development faces two major questions: 1. Legality
of the lease, 2. Restrictions of construction. In the process of community
interviews, residents said that renting state-owned lands become more and more
difficult in recent years due to laws and policies modified after typhoon Morakot.
When the management of the public lands was transferred from the Tainan
County Government to the National Property Administration in 1996, a lot of
residents who actually lived and farmed here did not continue the land lease.
Afterward, the state-owned lands were only allowed to be used for agricultural
practices. As for the new construction of farmhouse, the buildable areas were
primarily limited to lease contracts signed in the very early stage. Additionally,
many new constructions as well as the living spaces of many residents were
deemed illegally, and it had, therefore, led to lawsuits and problems that
remained unresolved even after repeated petitions.

After the Typhoon Morakot, because the Guanshan area is located in the Class 2
“water quality and quantity protection area” in the "Regional Reconstruction
Master Plan under the Premise of Conserving National Land " (hereinafter
referred to as the reconstruction master plan) approved by the Executive Yuan,
granting, disposition, and fresh letting or leasing are prohibited according to the
provisions of the reconstruction master plan. Therefore, the Ministry of Finance
approved that lease, leasing, lease by tender, and operation of entrusting through
bidding of national non-public use land within the reservoir watershed
administered by the National Property Administration are suspended from
October 1 2011. At present, in addition to the existing lease, residents can no
longer legally rent state-owned land for farming.

In addition to the legality of residence or farming, another major topic of
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community development is restrictions on the building development. Because
the Guanshan village is also located in the water quality and quantity protection
area, hillside conservation zone, and Category 2A strategy partition of
reconstruction master plan, all kinds of development behaviors are prohibited
except agricultural facilities, so that the community cannot do any new
construction. It is a big problem for the development of eco-tourism or other
industries for the community.

For the purposes of community development, restricted housing, farming and
construction behaviors indeed seriously affect the life of residents. For example,
due to inability to receive the building permit, whether tourist service facilities
or factories required for the development of brown sugar industry, etc., are
impossible to build in the Guanshan community.

For communities with multiple constraints like Guanshan, which is located in
the water quality and quantity protection area, hillside conservation zone,
disaster potential area, restricted development area, this research suggests there
should be more detailed plan for land use on the premise of taking care of both
residents’ livelihoods, water and soil conservation, and environmental protection.
If there is indeed the need of village migration because of fragile geology,
high-hazard risks or other factors unfit for human habitation, the community
shall propose more holistic complementary measures which take the living of
residents into account through more in-depth community communication
process. If there is still the possibility to find a balance among living, farming
and national land conservation, the goal shall be set to build ecological
communities and lead the development of the community by a more detailed
land use plan. Meanwhile, the existing regulations shall untie the limitation of
the land use plan or give special consideration case by case in order to give the
Guanshan community space and opportunity for the long-term development.

Overused pesticides may damage soil and the water quality

Sugar canes and Ma bamboo shoots originally dominated crops of Guanshan
area. In recent years, the government subsidizes farmers to transfer to plant
mango so many sugar cane fields have been replanted mango trees. However,
the main two species planted here—Irwin mango and Jinhuang mango needs
fertilization and pest control which degraded water quality of the reservoir and
also affect the surrounding environment. Additionally, the use of herbicides also
impedes the soil and water conservation and damages the ecological
environment, which does not match the vision of Guanshan village to become an
ecological community.
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The cultivation of mango involves the industrial development of the community.
To promote the ecological community, Guanshan also actively tries to find a
way out for community industries in recent years in addition to promotion of
firefly watching. The community finds the brown sugar industry from the
community history, which can protect the environment and have economic
benefits. Currently, the community has three brown sugar factories, including
Fei Long Brown Sugar, Brown Sugar Grange, and Augoora Brown Sugar. Due
to the television advertisement, the report of television programs, the use of
Chikan Sugar, Red Brick Pudding, and Wu Baochun bread, these brown sugar
workshops gradually become famous. However, the shelf life of brown sugar is
short, and the current channels and sales still cannot support most farmers of the
community to transfer to brown sugar industry. How to increase channels,
improve brown sugar prices and sales to attract farmers are currently important
issues for the community to develop brown sugar industry and improve the
water quality of the reservoir affected by the pesticides.

In the past, the cultivation of sugar cane or mango were both guided by the
government policy. Since the government can protect the revenue of transfer,
farmers are certainly willing to invest. Therefore, the research suggests that the
government can encourage mango farmers to transfer to plant sugarcanes in
plains areas and ma bamboo shoots in hilly areas through policies. Meanwhile,
farmers shall be subsidized with the manual weeding to reduce the use of
herbicides. As for the implementation, the authorities can coordinate the
agricultural sector to assist in brown sugar production and sale, the development
of local brands to increase output and sales of Guanshan brown sugar in order to
lead farmers to crop type transfer through the market mechanism; Or the
government can directly subsidize farmers to transfer to plant sugar canes and
ensure the procurement to increase their willingness of crop type transfer.

In addition, because the Guanshan community is a scattered village of which the
domestic sewage is discharged into the nearby farmland, ditches, the pollution
problem is not serious. However, the government still can encourage residents to
make of household homemade environmentally friendly lotion (green enzymes,
oil soap, etc.) to reduce the pollution of domestic sewage.

Disagreement with conservation and compensation fee usage: difficult to
form the community consensus '

In the past, the Guanshan area had strong community cohesion, excellent
achievement in community development. Community organizations and schools
cooperated to promote eco-tourism, environmental education, and ecological
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community for many years and accumulated a lot of experiences and reputation.
However, after the Typhoon Morakot destroyed many facilities and residents
disagreed on the allocation of water resources conservation and compensation
fee in recent years, the deposit account management team cannot come to
consensus. As a result, the community begins to have differences of opinion, and
the enthusiasm of residents for participation in public affairs is gradually
reduced. The reduced community cohesion influences the community
development.

The formation of community consensus requires more communications.
Therefore, how to restore the community communication mechanism, to recall
the community's sense of identity, to strengthen the cohesion, and to seek for
consensus programs of community development are currently important issues
that the Guanshan community is facing. This research suggests organizing
community vision workshops to discuss vital issues such as the development of
community industries, the legality of housing to facilitate communication within
the community. This process can inspire the community identity of residents and
find back the past enthusiasm to build the ecological community together.

The government shall supervise the use of water resources conservation and
compensation fee to see if some individuals or private groups make profit from
it to ensure the fairness of its use so as not to deepen community barriers.

Conclusions

Whether the Guanshan Village or the Dapu Township, the major problem of the
community development lies in the lack of collective communication platform,
the lack of community consensus, and insufficient collective strength. This study
contributes to the formation of collective discussion, cohesion of consensus for
development through community workshops in order to promote the follow-up
work. However, developing a community-level water conservation program
cannot be fulfilled in one step. So it is necessary to help communities develop a
communication platform with public sectors by developing community
workshops, proposing a vision and strategy for future community engagement;
meanwhile implementing water conservation education programs for
community residents in order to understand the importance and methods of
water conservation. Constructing community-based water conservation facilities
to meet the requirements of communities and preparing both the information
folders and interpretive signs of water conservation are just a beginning to
promote community development. The government still needs to keep
cooperation with the community in order to continue to promote software and
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hardware programs to fulfill the water conservation purpose. After observations,
this study concludes the following recommendations:

1. Although the concept of water conservation is accepted by communities, it is
still not easy to implement in the living of residents and needs ongoing
education and promotion. The future water resource conservation community
building plan shall be based on education and advocacy as well as user
experience so that the community residents can have a sense of participation
which further promotes interaction between community members and enhances
community cohesion and identity in public affairs. After the concept changes,
the promotion of all programs will be more smooth.

2. Lack of tap water is a frequent problem in water quality and quantity
protection areas. In addition to mountain springs and small water, the
government may promote the installation of rainwater retention system. In the
future, the government can subsidize households in these communities to install
rainwater retention system for irrigation and toilet flushing, which can reduce
the stress of residents for water consumption during the dry seasons.

3. Most water quality and quantity protection area belong scattered villages
where the installation of sewage system and sewage treatment plants is not
suitable. Therefore, the natural purification system (artificial wetland) and
environmental cleaner shall be promoted in order to reduce the contamination of
household sewage.

4. The protection of water source is closely related to living style of residents.
For example, excessive use of pesticides and fertilizers will easily contaminate
soill and water quality. Although the Water Resources Agency shall be
responsible for management and conservation of reservoir watersheds and water
conservation and protection, industrial upgrading and reduction of pollution
sources need more concerns by relevant units. Government shall strengthen
transverse cross-departmental communication and implement simultaneously
multiple approaches such as industry guidance, land use, and sewage treatment
in order to achieve maximal results with little efforts.

5. Formation and operation of water conservation volunteer teams need to
respect the willing of community organizations due to the nature of volunteer.
However, both Guanshan Village and Dapu Township are quite large, and thus it
is difficult to maintain a frequent patrol. Furthermore, patrol activities conducted
in some areas are so difficult due to insufficient financial resources. Therefore,
this research suggests that the authorities shall provide resources according to
the actual needs of the community through programs in order to improve the
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willing of the community to organize a volunteer team to protect the water
resources and the environment.

6. Overall, the promotion of water resource conservation firstly nceds to clarify
the real needs of the community and to consider community features and local
conditions in order to discuss with the community to develop programs which
meet community needs for community development. The professional team
shall analyze community issues, assist in providing professional advice, and be
the community empowerment. The implementation of community development
program shall be centered on the community and lengthen the timeline of
promotion. Only cooperating with communities in the long term and developing
the ability of self-organization, communication, coordination, integration of
resources, and proposal of the community can really help the sustainable
development of the community.
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- Taiwan is a mountainous island, the rivers are short with smalti
drainage basins and are steep with rapid flows.
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3.Floods:

1. The duration of flood is very short, it only takes 10~30 hours to
reach the peak flow.
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4. Precipitation share per captia:
1. The precipitation in Taiwan is 2.5 times to the world average.
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I1. True value of mankind

To protect the source water qualif

of Taiwan is one of the most
important work in WRA,

clean water.
clean health.

ARSI
/= IZIB

III1. Protecting Taiwan Source Water Quality
1.To delimited and announced “Protection Area of Water Quality” :

- In order to ensure water conservationandgood 0 Ak
water quality and volume for people’s health,we 5 .
delimited and announced “Protection Area of e
Water Quality” to prohibit or restrict behaviors
that may deteriorate the water quality.

= Up to 2013, delimited areas reached a total of 113
with an area of 8,972 Km?, that is 25 % of
Taiwan’s territory.

+ Relevant government agencies supervise the
development and land use activities based on
laws and regulations in those areas.
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2, Induced Problems:
* The restrictions of the development and land use activities will

induced their economic loss, the young people who lived in the
delimited areas will move away their hometown.

« People appeals from the public of compensation due to the above-
mentioned restrictions.

7.000 ————————————— — —
. Study area: Dapu Township -
6,000 @ L TR RSN L

5000 |\

Persons

4,000

3,000 . _
1995 2000 2005 2010 2015

3. The way to solve problems:

(1)We invited the stakeholders in study areas with an aim for seeking
solutions to problems of local production, life and ecology and
keep to guide the mission in order to establish an excellent
mechanism for public participation.

(2)To create a public participation mechanism to establish the

partnership between government officials and residents in
conservation areas.

(3)To collect water resources conservation and compensation fee for
providing economic incentives for residents in conservation areas.

(i} Conform to “Principles of the relief, subsidy and compensation

for restricted development areas” and fulfill the spirit of the
“beneficiaries pay, restricted people get compensation®.

(ii) The subsidy is exclusively used for water resources
conservation, environmental and ecological conservation
infrastructure, public welfare of residents, and compensation
for economic loss due to restrictions conservation areas.

10
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(4)In addition to disclosure of the use of the funds through websites
or government publications, this study organized several
participation observation and study group discussions through
community building, workshops, seminars and related activities
to enable stakeholders such as community residents,
environmental groups, resource users, local governments,
research institutions or related industries to understand the use
of the funds by means of public participation which will benefit
the future effort for water resource conservation.

IV. Study area: Dapu Township
Areas: 173km? |
agricultural region: 5.2%
forest region: above 90%
Residents: 4,619 (up to 2014)
Agricultural produce:







i Thim 3
BRI/ ::B/

i <t 12
=]

V. Conclusions

1.In order to encourage communities to actively participate in water
resource conservation, WRA has been adopting both “command-
and-control approach”, such as regulations and executive orders,
and “economic approach”, such as incentives and counseling, to
make sustainability policies more effective to be put into practice.

2. With rich experience of community building for past decades,
WRA also helps those communities in protection areas to drive -
the development of "economy, life and ecology”; meanwhile, they
can enhance the water conservation.
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3. Experience sharing:

(1) The promotion of water resource conservation firstly needs to
clarify the real needs of the community and to consider their
features and local conditions to develop programs which meet
their needs and developments.

(2) The implementation of community development program shall
be centered on the community and lengthen the timeline of
promotion. Only cooperating with communities in the long
term and developing the ability of self-organization,
communication, coordination, integration of resources, and
proposal of the community can really help the sustainable
development of the community.
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Pt 4% — ~ Promotion of Wastewater Reclamation/Reuse in
Taiwan
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Abstract

Development of traditional water source in Taiwan has become more
difficult than ever due the strong public concerns. Seeking alternatives like
reclaiming wastewater and promoting water reuse seems feasible and costs
less than seawater desalination. Water resource extracted from wastewater
reclamation/reuse is termed as “reclaimed water” in Taiwan. In 2011, Water
Resource Agency (WRA), Ministry of Economic Affairs (MOEA), Taiwan
has set a target to elevate the usage of reclaimed water in Taiwan to 1.2
million cubic meters per day (CMD), roughly 10% of the supply from the
all water treatment plants in Taiwan, or 3% of the total water consumption
in Taiwan. In Ministry of Economic Affairs, “lask Force of Wastewater
Reclamation Promotion” is founded to have a “top-down” promotion of
using reclaimed water. A technical support project is established as well to
have systematic investigation using the questionnaires and on-site visits, to
figure out the trend of using reclaimed water and the amount growth. The
project also intends to provide technology service to improve the water
efficiency of the heavy users, including the industries, domestic users and
wastewater treatment plants. Until the end of 2012, the total usage of
reclaimed water in Taiwan is 152,062 CMD, including 119,659 CMD from
industrial users, 1,560 CMD from domestic users, 23,772 CMD from
municipal wastewater treatment plants, and 7,071 CMD from industrial park
wastewater treatment plants. It is still far away from the aforementioned
target (1.2 million CMD). To further elevate the usage of reclaimed water,
several important schemes of effluent reclamation from wastewater
treatment plants are highlighted by Water Resource Agency. The promotion
of wastewater reclamation and water reuse will find its own way in Taiwan
that leads to success.

Keywords

Water deficiency; reclaimed water; Water Resource Agency, wastewater

treatment plant
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1. BACKGROUND

Climate change in the recent decades may lead to water crisis in Taiwan because of
prosperous development of industrial sections. Meanwhile, development of traditional water
source in Taiwan has become more difficult than ever due the strong public concerns.
Reallocating the surplus water resource for agricultural irrigation of paddy fields to industries
or domestic users raises another controversial issue, including the possible damage to the
ecology and underground aquifer, and depriving the farmers of rights. The situation in Tainan
(Southern Taiwan) is a typical case (Figure 1). Traditional water resource facilities like
Transbasin Diversion Tunnel of Tsengwen Reservoir have been interrupted due to the strong
opposition from the publics. However, in year 2031, if the construction of planned water
resource facilities is not on schedule, the water deficiency in this region will grow up to

377,000 m® per day. This will largely damage the local economical activities.
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Figure 1 An example: Water deficiency in Tainan City (at Southern Taiwan)

2. THE DEFINITION OF RECLAIMED WATER

Seeking alternatives like reclaiming wastewater and promoting water reuse seems feasible.
According to the successful experience in United States and Singapore, it costs less than
seawater desalination, and the destruction of ecology is less significant, too. In this study, the
water resource produced from wastewater reclamation and water reuse is termed as
“reclaimed water”. It becomes a potential alternative of water resource development in

Taiwan.

In 2011, Water Resource Agency (WRA), Ministry of Economic Affairs (MOEA), Taiwan has
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set a target to elevate the usage of reclaimed water in Taiwan to 1.2 million cubic meters per

day (CMD), roughly 10% of the supply from the all water treatment plants in Taiwan, or 3%

of the total water consumption in Taiwan (Figure 2). Reclaimed water here includes four

portions:

(1) Reclaimed effluent of municipal wastewater treatment plants (WWTP) — reaching 700,000
CMD in year 2031;

(2) Reclaimed effluent of WWTP’s of industrial parks - reaching 100,000 CMD in year 2031;

(3) Reclaimed wastewater of domestic users (like universities, museums and so on) —
reaching 150,000 CMD in year 2031;

(4) Reclaimed wastewater of industrial users (like factories, harbours and so on) — reaching
250,000 CMD in year 2031.

Reclaimed water

1.2 million CMD
at year 2031

700,000 CMD from reclaimed effluent of
municipal wastewater treatment plants
3

400,000 CMD from reclaimed effluent of
wastewater freatment plant of industrial parks

!
)
/4

150,000 CMD from reclaimed
wastewater of domestic users

250,000 CMD from reclaimed
wastewater of industries

Figure 2 The Target of 1.2 million CMD Reclaimed water at 2031

In portions (1) and (2), effluent means the sewage or wastewater treated by primary and
secondary treatment units, and complied with the “Effluent Standard” in Taiwan. Reclaimed
effluents of WWTP’s are typically those effluents further treated through a tertiary treatment,
like sand filter, and then used in the plants for landscaping or machine cleaning. In a few
cases, more advanced treatment like membranes may elevate the effluent quality to the level
equivalent to the national standards (like Drinking Water Quality Standards in Taiwan).
Portions (3) and (4) indicate the reclamation of wastewater generated from the manufacture
processes in factoties or the miscellaneous usage. Figure 3 depicts a more exact definition of
reclaimed water of portions (3) and (4). It includes the wastewater streams that are first
treated and then recycled. Those recycled streams without treatment, or the recirculated

streams in cooling towers, are not counted in the reclaimed water of portions (3) and (4).
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Purchased water
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Tap water
Ground water
Rainwater
Steam

@ Reclaimed water Q NOT reclaimed water

Figure 3 The definition of “reclaimed water” in Taiwan

3. CURRENT STATUS OF THE USAGE OF RECLAIMED WATER

To have more systematic statistics on the growth of reclaimed water, a survey has been
conducted to collect the required information since March 2012. The information will be the
reference for drafting the policies of water resource development. Using the questionnaire to
investigate the water usage of large industries and domestic users, until October 2012, the
total reclaimed water in Taiwan is 152,062 CMD, including 119,659 CMD from industrial
users, 1,560 CMD from domestic users, 23,772 CMD from municipal WWTP’s, and 7,071
CMD from industrial park WWTP’s (Figure 4). It is still far away from the aforementioned
target (1.2 million CMD)[I].

# Reuse of domestic WWTP effluent: 23,772 CMD

# Reuse of WWTP effluent of industrial parks: 7,071 CMD
B \Water reclamation in domestic users: 1,560 CMD

B Water reclamation in industrial users: 119,659 CMD

Figure 4 The amount of reclaimed water in Taiwan in 2012
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Noticeably most reclaimed water is produced from the industrial users. They recycle their
wastewaters or specific water streams from manufacture process. A variety of units are used
in this reclamation, including chemical coagulation, activated carbon adsorption, ion
exchange, and membrane filtration. The reclaimed water is generally redirected to the public
water utility (PWU) for usage in the factories. For the domestic users, the reclaimed water is
generally used for landscaping or toilet flushing. The units of reclamation are simpler than

those in industries. The typical units are sand filter and chlorine disinfection.

We also conducted a survey in regard of WWTP’s and their effluents, a source of reclaimed
water. In 2012, the statistics shows that the total design capacity of 64 municipal WWTP’s in
service is 3.67 million CMD, while the treating effluent is 2.86 million CMD (78% of the
design capacity). The plants with effluent reuse more than 1,000 CMD include Dihua (Taipei),
Bali (Taipei), Taihu (Jinmen), Fengshanxi (Kaochsiung), Douliu (Yunlin) and Dashu
(Kaohsiung). The sum of water reuse is 23,772 CMD (Figure 5a). For the 55 industrial park
WWTP’s in service, the total design capacity is 1.22 million CMD, while the treating effluent
is 672,000 CMD (Figure 5b). The effluent reuse for the 55 plants is 7,071 CMD. Most
WWTP’s of industrial parks reclaimed their effluents using sand filter and disinfection for the
miscellaneous usage in the plants. For example, Zhongli industrial park WWTP recycled its
effluent for 1,500 CMD for washing and foam suppressing. One of the significant cases is the
effluent reclamation plant in Nanzi export industrial park. Taking the mixed industrial
wastewater as the source, this plant produces 1,800 CMD using fibre filter, ultrafiltration (UF)
and reverse osmosis (RO) for supplying the industries in the park. The reclaimed water is then

supplied to the semiconductor factories for the manufacturing (Figure 6 and Figure 7).

An analysis on the current quality of effluent of municipal WWTP’s showed that the major
pollutants that may interfere the reuse the microorganisms and nitrogen. It may cause serious
biofilm growth and clog the reclamation units. It also causes unexpected risk for the users.
Disinfection units like ultraviolet (UV) and denitrification biological units like membrane
bioreactor (MBR) can be applied to remove the pollutants 1 For WWTP’s of industrial parks;
the main barrier is the conductivity, heavy metals, colloids and dissolved organics. The
conductivity generally ranges from 2,000 pS/cm to 9,000 pS/cm, nearly 10 to 45 times higher
than the tap water. Ultrafiltration (UF) followed by reverse osmosis (RO) are generally

adopted to remove these pollutants 341,
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Figure 7 Effluent reclamation plant of Nanzi export industrial park: the UF
and RO modules

4, IMPORTANT SCHEMES OF EFFLUENT RECLAMATION UNDER PLANNING

In the near future, several large WWTP effluent reclamation projects have gradually been
commenced, mainly to compensate the water scarcity in western Taiwan, especially the
enormous requirement from large factories. The forthcoming effluent reclamation projects
include (1) Zhongli municipal WWTP for supplying the Guanyin and Taoyuan technology
industrial park (Taoyuan); (2) Fengyuan municipal WWTP for supplying the Central Science
and Technology Industrial Park (Taichung); (3) Futian municipal WWTP for supplying the
Taichung Harbour Industrial Park (Taichung) 131: (4) Yongkang and Anping municipal WWTP
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for supplying the Southern Science and Technology Industrial Park (Tainan); (5) Fengshanxi
municipal WWTP for supplying Linhai Industrial Park (Kaohsiung); (6) Zhanghua Coastal
Industrial WWTP to supply the factories in the park (Zhanghua); (7) Southern Science and
Technology Industrial Park to supply the factories in the park (Tainan) (Figure 8). In the
aspect of industrial WWTP’s, it includes the cases like Hsinchu Science and Technology
Industrial Park and Erlin park of Central Science and Technology Industrial Park. These
projects will provide reclaimed water with the same quality to the tap water to the industrial
users, and largely decreases the loading of regional tap water supply. As generally suggested
in literatures '®, the reclaimed water of the aforementioned projects will be produced from
UF-RO or membrane bioreactor (MBR)-RO process. The cost of reclaimed water typically
ranges from 0.4 to 0.6 US dollar per cubic meter, which is higher than the city water tariff (0.3
US dollar per cubic meter). Although the cost is higher, the industrial users are now looking
for “water insurance” to lower the risk in drought seasons by using more reclaimed water for

manufacturing. An emerging market of wastewater reuse is gradually formed in Taiwan.
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Figure 8 The forthcoming effluent reclamation projects in Taiwan

5. THE RELEVANT POLICIES TO PROMOTE THE USAGE OF RECLAIMED
WATER

For integration’s sake, “the Task Force of Wastewater Reclamation Promotion” was
established in Ministry of Economic Affairs to have a “top-down” promotion of using
reclaimed water. Meanwhile a service corps was set up to have systematic investigation of the
growth of reclaimed water usage, as well as to provide technical supports to improve the
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water efficiency and energy efficiency of heavy users, including the industries, domestic users
and wastewater treatment plants. There are several major barriers for promoting reclaimed
water:

(1) In Taiwan, due to the low tap water tariff (NT$ 11/m>, or 30 US cents/m”), the reclaimed
water is basically more expensive than the tap water. It decreases the intention of the
industrial users to apply reclaimed water immediately.

(2) According to the strict law of hygiene and public health, an independent pipeline is
always necessary because the reclaimed water cannot be mixed and pumped with the tap
water, even the reclaimed water is purified using RO modules. The construction of this
extra pipeline further increases the cost.

(3) Currently MOEA is the water resource authority. On the other hand, the local city and
county governments own the municipal WWTP. There may always be controversial issues
to argue which the optimal way is to use the effluent from WWTP.,

MOEA is now amending the exist laws and going to legislate a brand new act: “Promotion
Act of Reclaimed Water Resource”. Until March 2013, the act is still under discussion and
drafting. The primary idea is that in the regions with serious water deficiency, the local
government should provide the effluent with no charge. When confirming the users that
should use reclaimed water (usually the newly founded factories), MOEA may establish the
effluent reclamation plant as well as the pipelines. The facilities are then transferred to local
‘governments or private sections for further operation. The users pay the tariff to cover the
capital investment and operation cost.

According to the inventory and investigation in this study, it is very common that the
industrial users recycle their own wastewater, especially the semiconductor-related factories.
Facilities like reverse osmosis and ultrafiltration are generally adopted to filtrate the
impurities. In general the cost to recycle one ton of reclaimed water in the factories is higher
than NT$ 30/m> (one US dollar per ton) i1 Although the concept and cost are widely
accepted by the industries, their willingness to apply the reclaimed water from the municipal
WWTP’s outside the factory is low. Apparently the cost is not the only factor. The major
barrier is the lack of confidence of users, including the water quality and stability effluent
from the municipal WWTP’s. It takes more efforts to establish the tools and monitoring
system that can be accepted by the industries, to ensure the quality of reclaimed water. Health
risk assessment, on the other hand, is also a proper tool to persuade users that the safety of
reclaimed water is acceptable.

6. CONCLUSIONS

Reclaimed water is an important alternative for replenishing the water scarcity. Until the end
of 2012, the total reclaimed water in Taiwan is 152,062 CMD. It is still far away from the
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preset policy target (1.2 million CMD). To effectively promote the water reuse and
reclamation, in Ministry of Economic Affairs, “Task Force of Wastewater Reclamation
Promotion” is founded to have a “top-down” promotion of using reclaimed water. A technical
support project is established as well to have systematic investigation using the questionnaires
and on-site visits, to figure out the trend of using reclaimed water and the amount growth. To
further elevate the usage of reclaimed water, several important schemes of effluent
reclamation from wastewater treatment are highlighted and promoted by Water Resource
Agency. If successfully, these projects may supply reclaimed water with the same quality to
the tap water to the industrial users, and largely decreases the loading of regional tap water
supply. It also largely increases the usage of reclaimed water to more than 300,000 CMD.
Although the high cost of reclaimed water in relative to natural source makes the promotion
difficult. From the other angle, industrial users may look for “water insurance” to prevent the
risk in drought seasons. A new market of effluent reclamation is now emerged in Taiwan.
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7 regions facing water shortage

Maximum Deficiency (CMD) = Demand - Supply

PR l_-ligh risk of water shortage
=71 High risk of land subsidence - *
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Less than 22% of the ramfall can be utilized...

95 billion m® from rainfall per year "

’-.--’Wf""‘““ per year
' e |

B

mWi-?&:jmmuWummym!mwm#me-ﬂl Fuoris A farns basnyed 7 TEMAN g Cocpngsn.

Utilization of Water Resources in Taiwan {Average Water Resources Utitization fiom 20000 2008) .

0 Watcr Resource Ageney

% Water llmurce Ageney
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Reservoir dredging is difficult too...

The volume of
sediment brought
by typhoonis
tremendous and
largely reduce the
effective capacity
of reservoirs (more
than 10,000,000
m? in some
extreme case),

There is no hydraulic
discharge / dredging
design for those old

reservoirs (before 1980s)..,

Most of the mecha’iji.ca'llv
dredged clay has nowhere
togo.

£} Water Resource Ageney
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industrial Sectors to
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| consumption

fid Reclaimed water g R T
ST B T T Using purified effluent :

¥ ccalination . from regional WWTP's '
a wate to reduce the demand of

R R i city water

Rain water harvesiy
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eﬂnutlon of “Reclalmed Water”

{3 Reclaimed water
€I NOT reclaimed water Recirculation
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Purchased water
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Ground
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Goal of reclaimed water usage in Taiwan

Reclaimed water
1.2 million CMD
at year 2031 700,000 CMD from reclaimed effluent of

municipal wastewater treatment plants

100,000 CMD from reclaimed effluent of
wastewater treatment plant of industrial parks _

150,000 CMD from reclaimed

~ wastewater of domestic users
250,000 CMD from reclaimed
wastewater of industries -

. Mainly to satisfy -the demand of the industrial sector

« Roughly 10% of the city water supply in Taiwan i

é Wa t_er. Resource Agency Q;@

Industrial water reuse

» Since the middle 1990s, due to the stringent request of water
reuse efficiency by laws, at least 70% of the factories in T_alwan
have installed a variety of wastewater recycling facmties

Reuse of chem:cal mechamcal |
pohshmg (CMP) wasiewater -

lﬁﬁﬁH = Hﬁﬂ*ﬁml

Reuse of copper-bearing wastewater Reuse of local scrubber .
% Water Resonirce Agency blowdown wastewater *‘@i

F$39




. Hsmchu SCIence Park

ndustrial water reuse (cont.)

The reuse The reuse
Foundation efficiency of the ) The percentage
. . efficiency of
time of the main ; of effluent
. : the entire )
factories manufacturing discharge
factory
process
Before 1994 | >50% | >30% | <80%
| '_1é9.4 ;'1'9.9'8 1 S '7:?'02%' > 50% N < 80% _
| Aﬂ:er 1999 | > 85% >0% | < 70% -

Note The requrrement of every sclence park 18 dlﬁ“erent due to thelr promlse in the :
envn'onmental lmpact assessmem (EIA) :

1,200,000 -
1,000,000
§00,000

600,000 -]

Usage of reclaimed water (CMD)

(280 0(10 CMD)

.Effluent reclamatlon from mumt:lpal WWTP 23 772 CMD .
.Eﬁluent rec!amatmn from WWTP of lndustrzal parks: 7, 071 CMD -
Wastewater reuse in. domeshc sector 5,301 CMD -
.Wastewater reuse in mdustnaf sector 245,351 CMD

n Water llesonrce Ageney
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2021
(750,000 CMD) -

760,000 CMID

100,000 CMD
+ 150,000 CMD

250,000 CMD

q, 2000, 400 cmm
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WTPS currently in service ati3

WWTP of industrial parks

w '3 " R T
. - ey o N
. i R S echeg

Municipal WWTP

X

-yf’igtal effluent:

"~ 3 million CMD -
(Still increasing) *Y /Total effluent:
S .U ~ 700,000 CMD,

P v B
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he price is always a problem...

. The price of reclaimed water from WWTP eff!uent
(usmg dual membrane technology) is roughly
60~95 US cents per m3 dependmg on the

current tap water pnce (30 US cents per m3)

s The industries also concern about the stability of
water quality, especrally when usmg in |
-manufacturmg |

s To gradually mcrease the acceptance on usmg |
reclaimed water in the industrial sector, a series
of demonstrat:on pro_;ects have been launched
by WRA.

g Water Rt‘sonree Agem

he-effliént reclamation plant in Nanzi park

(since 2011)

Hou-jing river

Disgharge fo the -rivEI T Ooean outial pipe
Bo0-- 16,000 CMD

iy
(4)]

~Discharge o e sea_
8,000 CMD

RO rete.ntate 2 200 CMD

Pilot plant

4,000 CMD

1,800 CMD
7 Asecure
insurance for

a Woter Resonres Agency water usage! @;
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More schemes of industrial park effluent reclamation

{5 '
m@,i Hsmchu Scn. Park
rf_;--,—“_ f/ -

_ : - ,,,,ﬁ, \r 86,000 CMD
7/ wem F

Changhua Coastal Park
| o o f Central Sci, Park: Enlin hase

7,000 CMD _
. ;;” ' 8,000 CMD

Southem Sci. Park Taman base
23,000 CMD '

Authorlzed by Mlmstry of

Lmyuan Ind Park
50 ooo CMD Science and Technologv
Authonzed bv Industrial - }
A % Development Bureau il
Water Resouree Agency :

a efffient reclamation plant |
municipal WWTP (smce 2008)

Futlan WWTP 55, 000 CMD efﬂuent

-1 Secondvytaier | Dhaplecton | e

._(100 CMD)

Process 1: MBR

g Water jﬁl{qesdﬁreé Agen:i:y
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ummary

» Using reclaimed water has been
considered as a _fea5|ble solution to solve
the water crisis in Taiwan. It becomes a
secure msurance for water supply

stablllty

] The pohcy target of reclalmed water usage
“in Taiwan is 1.2 million CMD at 2031,
roughly 10% of the current cnty water |

supply. T N R
% Waier Resonree Agenev . g - ' i;@
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Summary (Cont.)

» Promoting the reclaimed water from WWTPs is
more difficult than the wastewater reuse in the
factories themselves. The price and stablllty are
still the main concerns.

» A series of demonstration projects in the next
five years have been launched to produce at least
- 200,000 CMD reclaimed water from WWTPs,
The purpose is to establish the confidence of the
industrial sector, and gradually increase the
acceptance of reclaimed water as one part of
water supply. -

n Water Resource Ageney
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(1) EABTHEERTH - a5 A KRY » “RMEARKER - AAEHR
HMAEM HREH - A ARE BN RIEERRKFEHR 2R ~FE -

() BABHGH OB TRAXENFE - K THEH - CEAKE -
TR AKE - BRRAKE EEAEHRKE - BORE -AE4EE
ELE A BB CED  AREE RHEKEE 0 RE RTRAEAKE R
SR W BB EFLEARMAKZRBHAEAUEARERIE
EEKR - .

G) FAFNERHE  OERNAEABAKBAZAARE BT~ bKA
S~ THEABRESKERDUERLBTITH Y L4 -
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MERE ~ $hBEAREEBRZECEERARESTEE L
435 (WWF7-1% Asian Water High Level Round

Table)FE R P HAXHUBELETH -

F - EBARAMREAE T EARE (WWFT) KRR :

— ~ People who are interested in the water issues in Taiwan including
governmental organization, professiohal association, industry, NGO,
and academic institute are very pleased to participate in the 7" World
Water Forum held in South Korea, our Asian neighbor. This global
water summit will allow us to exchange with fellow specialists from
around the world, and we will be happy to share Taiwanese technology
and know-how. Our agency, the Water Resources Agency, would be
the coordinator to organize the related sectors working together to
jointly participate in this event.

(B AEAREEHBERIT AREMOE  §BRPRIET D
BHEH G SRR ASETH RERAEXAMRAZE
I T G B R BT o A A AR F By da 88 Bl SR B
fr REEAE - ZXR NGOBUEHF — AR L ELEE )

— ~ Last February, Water Resources Agency dispatched representatives to
the second stakeholders consultation meeting (2™ SCM), and
submitted proposals to host some sessions. (f£45F 2 B &2 K # ’;1'%’

5 g%éaﬁtp » KA BRRE S LEECFRIFH
session ¥iFE ! )

(1) Water Resources Agency submitted a proposal entitled “Thematic
process-themel.3. Adapting to Change: Managing Risk and Uncertainty for
Resilience and Disaster Preparedness—The application of Multi-hazard

mitigation and prevention technology” to share Taiwan’s disaster

preparedness technology and a Water Show Case—Demonstrate hazard
prevention and mitigation technology. ( & #] # 2 % : 7 Thematic
process-themel.3.Adapting to Change : Managing Risk and Uncertainty
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2)

&)

(4)

()

for Resilience and Disaster Preparedness —The application of Multi-hazard
mitigation and prevention technology | BAE & &y KFIF E B H R
Water Show Case — Demonstrate hazard prevention and mitigation
technology #352Z - )
PAWEES-Taiwan submitted a proposal entitled: ”Thematic process-
theme2.1. Water for Food —  Sustainable water resources
ménagement for food security”

(PAWEES-4 #4232 : " Thematic process-theme2.1. Water for Food
— Sustainable water resources management for food security | ¥ 3%

£ .)

Environmental Quality Protection Foundation (EQPF) submitted a
proposal entitled “Thematic process -theme2.3. Water and Cities—

Water as climate change adaptation”.
(ST X #HHE A &R/ " Thematic process -theme2.3. Water
and Cities— Water as climate change adaptation ;| # 3% & - )

On behalf of National Taiwan University, Prof. You Jene submitted
two proposals entitled: "Thematic process- themel.4. Infrastructure

for Sustainable Water Resource Management and Services —

Sustainable Reservoirs Management and Sediment monitoring”,
and ”Science and Technology Process - focus areal -Water Efficiency

— Groundwater Management and land subsidence control”,

" Thematic process- themel.4. Infrastructure for Sustainable
Water Resource Management and Services— Sustainable Reservoirs
Management and Sediment monitoring | & " Science and Technology
Process - focus areal-Water Efficiency —Groundwater Management

and land subsidence control ;| % 2 X AP FE - )

= ~ Besides hosting sessions, we also hope to participate in the panel

discussions, to engage in exchange and to share the Taiwan

experiences, such as:

(P& T E 3 session #h 7 5h & ¥4 48 M B4 b F 48 5 v & session
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Hh o RETLBERASEIEHER  fldo )

-theme1.4.Infrastructure for Sustainable Water Resource Management and
Services

-theme?2.1.Water for Food
-theme2.3.Water and Cities
-theme3.1.Green Growth, Water Stewardship and Industry
-theme3.4.SMART Implementation of IWRM
-theme4.5.Enhancing Education and Capacity Building

# ~ Sanitation — B RAKME ~ KF ~ TAREZRME - F % KWater
supply, Sewers, Reclaimed Water)

— ~ Current situation(ZL) (£ & A RAKBE BRI - £ 8 RAKKE

F K~ FATAERR - BEKERANL)

(—)In Taiwan, Water supply enterprises are public utilities. It should be
operated by a public entity, and could only be operated by private
entities under the approval of authority. The water supply in Taiwan
has been privatized and is the responsibility of Taipei Water
Department and Taiwan Water Corporation, Lienchiang County Water
Supply Plant and Kinmen County Waterworks, supplying 21.62
million people throughout Taiwan, reaching 92% of population.
EEE BRRKFEALNAFE  ULNTARR  BIFRFRE -
BRAEBBEAMARSEL 2 ERLARKFER  EHARKL
NAE BIBAERKEASIIBRARKEE 4 KERKFXER
FEroASMAATH2I2BEAN HALTREHI2%-

(=)The quality of water supply is required to meet water quality standards
laid down in these statutes, including strict provisions for maximum
permissible amount of water bacteria, turbidity,' chromaticity,
chemicals etc. In order to protect the source of water supply, we

designate and announce water quality and quantity protection areas. In
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(=

the areas activities that would harm the water quality or quantity are
banned or restricted. The total protection area is about 25% of Taiwan
area. Drawing surface water or ground water in protection areas shall
pay water resources conservation and compensation fees, unless the
water is supplied in a non-profit manner for domestic use or public use
in the protection area. If the water is supplied for industrial use or
public use by a public utility, said public utility may add a 5% to 15%
surcharge to its water bills after obtaining approval from the central
authority-in-charge. The fees used exclusively on water resources
conservation and environmental conservation infrastructure projects,
public welfare of residents in protection areas, and compensation for
landowners whose land use is restricted.
ARAKKEERFEBRKKERBERKGAAREGHRE 44 A R A
KEWMBRAZHE BHE - EE - LERME FITTRAERE -
sbdh » AR A RAKR BRRHRE MO LS4 B 25% -
AREEARRABEGRRMETRE RENFEEFZEZRAR IS
Ko BRBIKBMAETEEEE  EATERA RSN LRz
AEE MEBIIANLEBTSZTAATZER MEER &4
REKREMREE NIRRT RMAT BB A BT AR ER
AEBAGHEALRLHEZA -

Mn terms of sewers, sewage created by homes is processed with
specialized airtight sewers lines. Which collect waste and transport it
to sewage treatment plants where it is biologically or chemically
treated and then discharged or reused. This greatly reduces the
pollution, thereby enhancing the living environment. Since 2010, the
Ministry of the Interior has had a target of increasing the number of
users connected to the system by 3% annually. It rapidly expanded the
spread of sewers, while facilitating and maintaining the quality of

home life and water resources. As of the end of March 2014, the
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sewage treatment rate is 35.63% in Taiwan.
AMTATREREINRS REAAZ A FFRAER FHHFK
TFTAECG  KEREZFTRKRER UAYRHEFTARERF
FHE S T B AR 0 K BB RIS B 55 A KR 0 R
FrAFREZSE - B 99 FREAR GRS INRPET
EREHBE RBRAFT AT REEFRE  ABRLERETR
ARAKBZHE - GEHEFKTRERPHEETRE A E 103
FIRKLE 2ERPEETERFLEI5.630 -

(z)In addition, administrative measures were formerly used to require
industry to reuse wastewater at their own plants with impressive
results. In the current period, government policy continues to demand
that industry strengthens water recycling and reuse, but in order to
develop new water resources there are now projects to provide
industry with effluent from public wastewater treatment plants. It is
estimated that by 2031 1,200,000 CMD (ton/day) of reclaimed water
will be available for industry use. However, because of the low water
supply price the central government is currently investing construction,
and local government is building and operating demonstration
facilities in an effort to encourage useage.($t4) @ B 3% BT B I
2 REERATARAAB AR BB S AR A R4
TR E K EF AR A S BB ERR N EF AT
AR TUKRZ B AR E R A E > TR E 2031 AT A

£ 120 % CMD (/8 ) BA KRBT EER - EE B RAKBIRMA
2o BEIERRERAERE BAEY S P RURRERERE
AR ERREEF 2R E U T RENT SN
BT AKRZAERX )
= ~ Future Development sk K% E Fé1(8 RABERRERE - BEKK
RAFR)
(—)YWater Supply — 8 KL EIR 5 -

i 62



1. Replace and upgrade waterworks equipment: draft projects for the upgrade
and improvement of waterworks equipment, evaluate current water quality,
and add high-grade water purification processing facilities.(:E4T7% K355
RIA R BRIGEBHBR LI AR FRGAEENALEHE - FHK

BRI > HRBHEF KR ERIE)

2. Examine drinking water quality standards and add new inspection items:

discuss the addition of new inspection items and standards (new pollutants,
dioxin, toxic algae), inspection program to check water source |
background and enhance quality of running water. ‘
WA ACK EARIE RATAR AR B © et R ARNE B AR (3 |
BEED BRAF - ZHEF) ARKE T mBBHAKET FRBLT
({1

3. Improve water quality management information systems: water quality

information management program, water quality inspection information

management system, water quality warning system.
BRILRARILKREEEEMNAKRZER | KEETNEEITE - KEHRR
TMEHEL AL - RETAEARAK
(=) Future Developments in reclaimed Water-f 4 7K 38 4~
1.Draft regulations on development of reclaimed water sources, provide
clear rules on the use and management of waste water and effluent,
governments in areas with water shortages should develop reclaimed
water sources, deregulate private sector user rights, integrate points of use,
create an environment that supports water reclamation and reuse and
promote related industry development.
AR BEKERERGHER ARBFRRBERAKERHER - 4
KRG BB B AR RF - B R BUTAE A AR ~ Ak o
HMARBAMB A SRR EBMERTR -
2. Human activities pollute and impose burdens on the environment. The
pollution is not only bad for the water also has an impact from terrestrial

to aquatic water environments and ecosystems. Therefore, it is proposed
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that an international water protection treaty be drafted, so that countries
can work together to devise water protection standards and establish a
cooperative platform incorporating water processing technology, water
and sewage reuse circulation technology.
ANBEGHERBRIEG TR AN - KT NEERAF KR A
oh o BB ERERAREBBKBRO KRR EERLZ > Bk 23R
TRBEBATRELSY > LABHERKERELE  BRAREHK
W7~ KRS A AR AET S -

A ~ Climate Change-f.f& 2% :

— ~ Current Situation(#,0) -

1.In June 2012, in response to the impacts of climate change challenges,
Taiwan announced the “Adaptation Strategy to Climate Change in
Taiwan”. This presented a national adaptation prospects, principles and
strategies in eight major sectors: disasters, infrastructure, water resources,
land use, coastal zones, energy supply and industry, agricultural
production and biodiversity, health, with governing ministries proposing
action plans.
HREARAGY B2ARIAE > EHTH 2012 56 ARE B
FAGESBABBRAA) > HEET - L3008 - KER - L3
R BE  RBREARAEAE -REAEREMEHM -HEFAK
AR RERZTABET - RAERE > B dhEAPRBATHITEU

2.Water Resources Agency has adopted the [PCC AR4 General Circulation
Model (GCMs) to complete a simulation of climate scenarios for the near
future (2020-2039) in Taiwan. On this basis, the agency has completed its
analysis of vulnerability in the water environment (including use of water
resources, prevention of flooding and coastal defenses), risk mapping and

related countermeasure strategies.
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T I Kearaii A A T e B I R R Tttt T T e B

KA F Ik IPCC AR4 2 KRFE MK (GCMs) AR EE TR R
(2020~2039 &) z FA% % AR > BHEAEAATE (L4 KTR
AR~ HAKHE S BEHHR) LRBESH  RREBEEHRBHE
& SR8 Bk o

= ~ Future Developments(k R4 &) *

1.As countries around the world continue to research climate chang(lo /15)
data are constantly updated and refined. Taiwan will also comunue w
tmprove its research into climate simulation techniques, ihcluding
Asia-Pacific monsoons and the development of global and regional

climate models. In addition, whether climate change research or

adaptation strategies and actions, both require more collaboration and
therefore the promotion of multidisciplinary research, which will be a
focal point of future developments.
ERHRELRAHNRAZEBREALDEGEETT M ETRAHE
MEFE 2ETHEEEABEBRENAR  AEREERAL
B 2HABRARERABERANERE A4 TR ABS
BHAEIGABREETE > M FREARZIHE O EE - BikEHAa
BRSNS TRARRERES -
= ~ Exchange and Cooperation( 3 ;7 &1F) :

(—)As climate simulation is considerable uncertain, in terms of adaptation
approaches Taiwan currently adopts a risk management strategy that is
focused on prevention, risk reduction and risk avoidance. In addition,
adaptation strategy is based on dispersed small systems supporting the larger
system, which enhances the flexibility of the system and its ability to
respond to change. For example, flood prevention no longer implies
strengthening the ability of water channels to discharge flood water but
rather focuses on the whole river basin, strengthening the sponge function of
land and building structures, improving rain seepage and storage, retention

and use, as a basis for storm water and flood management. Further efforts
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are also being made with the promotion of green growth and cross-boundary
governance (for example water — energy — food).

ERREEBNFEEROFEIE  BATSB LR BAE T @HKA R
BB e Res 0 AT - BBt a8 R AN &
BEBERAG Wi AR IE GRS ) R AR R 1(11/15)
o RE kBRI E AR > MAUSTRREE K.

MM BRI MR AKSERANITE - F AR FERBITH
RER B REBANRSEEREAFREE (kR
7)) e

(=)Furthermore, certain adjustments are also made to water control strategies

and as such, the accumulation and exchange of executive experience and
innovation are extremely important. It is proposed that after this roundtable
more proactive efforts should be made to establish a knowledge exchange
platform, a cooperative mechanism that will enable us to face the severe
challenges of climate change together.

EAHREHERED & ELBTALEAZ T Bt JATEBELE
MERHERIAEATE  FHAE RS ZAARAE T — ko P
& BRI TRAERE  REREAEEBRLOIE

(=)In addition, as a member of the international community, Taiwan loves to

share information on its current approach to dealing with the impact of
climate change on the water environment and how to adapt to such changes.
This includes the use of water resources, flood prevention, analysis of
coastal defense vulnerability, risk mapping, the drafting of related
countermeasures/strategies and techniques, as a way of collectively
resolving the water security issues in the Asia-Pacific.

ik FARBRES B GARELESTCRAZABEBEAR
B2 H AR AAKFRMA - ok - BEBEIRER
A R E G R R RS R Y R R E c AL R R E
KRG KRE 2 FA -
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@ ~ Water Disaster-k §

— ~ Current Situation 3L(EEARLENL - B L BB R ERRBRKA) l
With Taiwan’s special geographical environment of short rapidly ‘{?
flowing rivers and fragile geological conditions, summer typhoons and 7
torrential rain often cause landslides into rivers, which not only results in
the severe sedimentation of rivers and reservoirs but also causes severe
flooding. In recent years, the impact of extreme climate in Taiwan has

significantly increased. Indeed, data for the past 60 years shows that the

intensity and frequency of rainfall has increased significantly, and the
intervals between floods and droughts have declined dramatically. The
difference between wet and dry year reaches 2,000mm yearly.
SHEREHRGEREESMN FTREASREZHEEY  BFE1E
RSB Z T F LA R 2T S BTN RYAR - PR TN RK R B
ENM LFRREAKERE - EFR > BRABEABELLGAR ;;
BABE - RIRBE 60 FRXE RN - [ 5% E R 5% B nFAl iL
Mo RERBAETEAFERS  YHAEE 2,000mm -

In the wake of Typhoon Morakot in 2009 and the increasing
frequency of natural disasters, Taiwan established a disaster prevention goal
of “zero fatalities and minimal losses.” This has involved working more
closely with the private sectors and the timely provision of a disaster
prevention information service, which effectively reduces losses. We
continued proactive development of water resources disaster prevention
technology, such as
HEHER 2000 FERH TR LS BHRRAREFLAE 145
PRBF L AREHHER > RARMEBMES » g4 KRB |
BT A EORD EE A A SRR A b A |
18] 4o : |
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(— )Flood monitoring image identification system. It utilizes city CCTV
coverage to automatically monitor flooding and provides an early warning,
thereby enabling a timely response. |
HARERBEFHBASL  HART CCIV PAEiTabieKEE T
ﬁ?ﬁﬁ?ﬁ%ﬂﬂ AEEE AR b

(=)Automatic flood scope assessment system. This uses data on gauges’
elevation and water depth in flooded areas to determine the actual elevation
of flood, comparing flood elevation and Digital Elevation Model (DEM) to
estimate the flood area. It can also be used in conjunction with the address
system to estimate the number of households affected by flooding.
BELEKERTPFAL AREAREBENZIRERERREAE 0F
e K BHAE 0 AR SRS DEM #4T b s B R @k s sbsh
WM EBNHITIE R QARG ERT PR -

(=.)Q-water, an emergency water filtration supply system: The lack of drinking
water during Typhoon Morakot in 2009 gave rise to innovative new ideas on
water filtration equipment. This system has three key characteristics: (1)
Quick: Two people with no expert background or tools can install this
system in 20 minutes. (2) Quality: it can treat highly turbid water source
(>500 ~ 3000 NTU) and produce drinkable water. (3) Quantity: it can be
placed in a 1.2-meter square space, produce 15 CMD of water and can be
used in parallel to increase water output, providing drinking water for up to
6,000 people per day (2.5 liters of water per person per day).

Q-water % % 737K % 4 H & 2009 33w 57 B Rl % o RAEBKRIR B
T 1R B ARk - AR SKEME 3 KHR » &4 (DQuick tréa:
T 2 4@13?3? FRBI R W20 54N AR T AT K TR
(2)Quality & % :97 & 32 & 8 B (>500 ~ 3000 NTU) B K » KR &F 58 A

KAZHE ] (3)Quant1ty oA 1.2 A ke ERT 0 2K 15CMD
BT HBE AR A AKE - BRTHEE 6,000 ABAK(LBEATE 252
FH3t) -
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= ~ Future Developments( & R % & & )
(—)Enhanced timely monitoring and analysis ability of flooding disasters:
| Monitoring precision improved from a river basin scale (km) to an urban
scale (10m) and forecasting ability from long time duration (24-12hr) to
short time duration (12-6hr). _3
K SR B R R A SM AR A ¢ B RIRE R R RUE (k) B4R G RUE
(10m) » Hi#h 6 Jy 44 F 3 W (24-12hr) % 46 5 #(12-6hr) - |
( =—)Enhanced flood defenses durability and capability: Establishment and L

operation of flooding information centers in various departments, flood
prevention education promotion, disaster risk evaluation capability.
RARBER RS - EMBAE T SRERES - B EHFT#
B~ RERBITEES -

(=) Research into integrated flooding prevention technology: integrated L
disaster database, sharing of flooding data and disaster monitoring results, |
disaster data management and value added applications.
MBEEEHLERECEAMANL  LTEHNEES - KEREFER S
WRARTE - RETREEEERA -

= ~ How to Assist Other Asia-Pacific Countries ] 4o 4] #} Bh 22 K & H A4 |

F R A By £ AT AR LT 1 Bh Ho A B K 740 47 1 B4 ?)

(—) In the aftermath of a disaster, how to provide victims with clean and safe
drinking water, how to prevent people from falling ill or dying as a result of
the problematic water is one of the most important issues during post
disaster rehabilitation.

KB AL oA RBRRBERFFFZEOAK  B#LRABKE
BB mMERA R AR BEAERAREZHEEL— -

(=)A new type of emergency water filtration supply system— village emergency
water filtration system. The Q-water system is not only applied in Taiwan for
the emergency provision of water in isolated areas, it has already been used

in several other countries by non-governmental organization. Such as the
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Buddhist Compassion Relief Tzu Chi Foundation and the Red Cross Society
of the Republic of China (Taiwan) engaged in relief work in such places as
(1) Qiantangxuan in Shandong, China (2) Philippines (3) Cambodia (4)
Poland (5) Southern India (6) Myanmar. As a member of the international
community, Taiwan is more than happy to share this technology and help the
people of the Asia Pacific.
BAMEMBRARZIMARERATEFALAA-NBRELFAZ SR
Qwater 4 S ERANBE NEREE £ 440 BB LE R EMRAKS £ L
FBREHERMER  wHHAFLEFELAL T - VERALTFTRA
TEEm o RERAZARES  F(DAMRLREEFQIFEEQO)
RAEEGEBO)BTEO)ES - FARARRET— 8 6HFEFL
B btk e RBERR -
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£ # 6/4 WWF7-1% Asian Water High Level Round Table ¥ & A+

Photo Nationality Organization Position Name
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Korea (Korea Water CEO I\Gﬂr.eﬁgg:;
Resources Corporation) Y
Asian Development , ;
Phifippines (i?;sk) Vice-President MEOE;?]?U
Indonesia UNESCO Indonesia Director Mféi;l;?‘ert
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Hong Keng Department Director Mr. Sﬁgﬂfghﬂm
Minﬁt&fy_of ‘ENcotgomic I
; airs, Water : r. Yang, Wei
Taiwan ResoUrces A%?a?cy Director General Futl
(WRA. MOEA)
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