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Date Time Name Title
Friday 10:00 | Zuwhan Yun Return of the Green Agent
October 29, | (Korea
2010 10:50 | University/KURIS)
Kartik Chandran Wastewater Treatment and Climate
(Columbia University) Change: Inventories and Mechanisms
of Biogenic Nitrous Oxide
11:00 | Samir Khanal Green Growth: Energy, Environment
| (University of Hawaii at | and Food
12:00 | Manoa)
Kwangbaik Ko UV/H,0, Oxidation of Endocrine
(Yonsei Distruptor Chemicals for Water
University/KSWQ) Reclamation and Reuse
Pen-Chi Chiang Development of Integrated Watershed
(National Raiwan management Plan for Sustainability
University)
13:30 | Seock-Heon Lee Microbile evaluation of sand-and
| (Korea Institute of micro-filtration systems as
15:00 | Science and Technology) | pretreatment for seawater reverse
osmosis desalination using
culture-independent analysis based on
the 16S rRNA gene
Sangam Shrestha Climate Change Impacts and
(Asian Institute of Adaptation in Water Sector
Technology)
15:30 | Kyung-Jin Min Korea’s Water Policy for Green
| (K-Water) Growth
17:30
Ikjae Kim Assessing a Vulnerability of
(Korea Environment Sediment Yield and Changes in Water
Institute) Temperature with Respect to Climate
Change
HoJae Hwang Water Scarce Country: Saudi Arabia
(Pangaea 21 Ltd.) Case Study
Young Kim Green Environmental Application of
(Korea University) Biogenic Titanium Oxide
Nanoparticles from Marine Diatoms
Saturday 09:30 | Technical Tour- Cheong
October 30, | Gye Cheon
2010 12:00
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Implementa@_,_u C
S

Watershed Ma;ngdemen_:‘
P_Inan_s,_for _Slg_stalnablllty

P.C. Chiang

Graduate Institute of Environmental Engineering, National_

Taiwan Umvers:ty, Taiwan

E.E. Chang

Department of Biochemistry, Taipei Medical University, Taiwan

I.F. Shen

Deputy Director, Department of Water Quality Protection, Taiwan EPA

international Symposium
on the Sustainable Water Management for Green Growth -
Oct 30, 2010
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l. lntroductlon ______
I-1. Climate Change Impacts on Water Qualify
-2. Adaptation policy -
I-3. Adaption Strategies

Il. Infegrated Watershed Management Plans
II-1. Water Quality and Esthetic
II-2. Conservation Approaches and Tools
Ii-3. Water Front
1I-4. Administration Efficiency and Effectiveness
I1-5. Public Participation |

lIl. Security and Sustainability of Water Supply System
Ii-1. Ohtimization of Water Treatment Plant
tl-2. Energy Saving

IV. Conclusions and Recommendations
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[ Reduction of oxygen content

i1 Alteration fo habitats and distribution of aquatic organisms
1 Bacteriological conditions and incidence of pathogens

[} Alterations to thermal stratification and mixing of water in lakes
(Dokulil et al., 2006)

O Change of nutrient cycling in aquatic systems and algal blooms.

O Increase of nitrogen mineralization and nitrification processes in the
soils (Whitehead et al., 2002; 2006) ‘

» The first priority for adaptation should be to edvics fhe

vulnerability of people and societies to shift in hydro-

meteorological trends, and extreme events.

+ The second priority should be to protect and restore
ecosystems that provide critical land and water resources

and services.

« The third priority should be to close the gap between
water supply and demand.

Reference: Climate Change and Waler Adaption lssue,
European Environment Agency technical report, 2007
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ncrease reservolr capacity
ncrease transfers of water ?
mplement water efficiency schemes @
Scale-up programmes of coastal protection

Upgrade wastewater and storm-water systems

Build resilient housing |
Modify transport infrastructures . ;
Install or adopt crop irrigation measures
Make room for rivers |
Create wildlife corridors .

Reference: Willows and Connell, 2003
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GHG FOOTPRINT

An inter-related system! i

Reference: Clausen and Ipsen, 2008 3
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Governance

Natural resource
base

Service delivery
system

Empowerment
Rights

Water

MDG

Good water governance critical to Millennium Development
Goals (MDG) achievement and adaptation to climate change

Refsrence: Clausen and Ipsen, 2008
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Energy and

s e e ey

e e

water develo
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Water production,
processing,
distribution, and end-
use requires energy
»>Pumping
»Transport
>Treatment -

»Raw water (GW, SW)
»Desalination

: f:for water developmen

Wt

......

Energy footprmts_

}izm ':"'\-t""

'i"é,,

Reference Cfausen and {ﬂsen 2003 -
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Sustainabl

— Pollution prevention and treatment policy

emphasizes effectiveness

— Nature conservation policy focuses on pre-

emptive measures.

— Environmental planning policy stresses the

sustainable use of resources .

10
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Il. Integrated

b T b it o oty o b S Bt s

® Promote national soil conservation plan, establish
impact response plan in water resource, agrlculture
public health, and infrastructure.

Establish a sustainable reservoir management plan.

® Development of integrated and multimedia watershed
management plans for the potential hazard and
intensively used watersheds.

® Adopt low carbon generation land use model

13

"""-I"
AN
i

L

) National Taiwan Unlﬂ"erSlfy;hiﬁm

-------

R ke

* The RBMP across pohtlcal and admm|strat|ve-_;boundarles

bringing together all interests upstream and downstream. =
» The RBMP considers not only technical, but also socio-

economic and ecological aspects. -

* The RBMP focuses on complex decision-making that involves
multi-disciplinary teams.

* The RBMP addresses specific social and economic needs in
addition to the protection to natural resource and ecological
health.

* KPls for RBMP should be politically accountable, socially
acceptable, technically executable, and economically

affordable.
14
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1. Criteria contaminants
2
3. Hazardous contaminants

Eutrophication

4. Amenity

~  Clearness and sanitary :
— 3Smell and odor . ,

15

: ® the “flavor profile analysis method, FPA”
» Classification and strength of the odorous substance
® GC/MSD and sensory-GC.
« Confirmation for the odorous substance

® Forced-Choice Ascending Concentration Series Method of
Limits, FCM .

— threshold |

16
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Correla ion's

Odorous fsubstﬁggﬁggﬁ. n water’

Perarson

Comelation 2-MIB Geosmim - F-cyclocilal - 8-ionone Indole C8; s DMS% DWS DMDS  d-limonsne
2-MIB ;:““
Gieasmin 035

A cyelocinal 011 .14
B-ionone -0.07 0.01
Indole 0.09 .07 0.00

CS, .22 0.03 0.40 0.45
DMS 0.16 ﬂlﬂ 0.25 0.00
DTS apund nxl:&mnmmf 053* } {0.03 -0.0} .
vl 4 ¢ ¥
DMDS 0,15 0.41 023 003 .16 30,680 xﬂ.ﬂﬂ*; 0.29
ey, i aw
d-limnnm@_ﬁ =005 .09 0.4l 4 El‘:?E“i -D.03 0.35 -0.06 0.06 .04
‘0,05 BEKLTF -
*5 2 0,01 HFEkEET

»  Geosmin and DMTS are medium-related.
+ B-ionone and d-limonene, DMS and DMDS are highly-related.
«  Sulfur type odorous substances are often detected in water bodies.

« Highly-related odorous substances are possibly generated from the

same poliution source, which can be interrelated. 10

-4 |

P b b
{ﬁ;;;NatmnaI Taiwan UnwerSI %a ME‘?@@?
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feif:

[-2. Conservatlon apprqac 16s andt

o s e ees i, NP e L R "‘“

'§,. —iabztat and bt&di‘f&?’SEW“CﬁﬁS& yation.
2. River corridor protection
3. Land protection programs and land use ordinances
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BOD, and more than 30% for nutrients (e.g., total nit
total phosphorus).

# The wetland system has a significant effect on water quality
improvement and is capable of removing most of the
pollutants from the local drainage system.

s The wetland sediment contained high concentrations of
nutrients and metals.

m Pretreatment system is required to minimize the metal

. accumulation in the sediment.
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Access to recreation
Landscape conservation

25
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2. Point-source control
3. Non-point-source control
4. Cost-effectiveness analysis
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The main strategy to execute TMDL is te asseée

PR

capacity of the objective water body. Aftef eesessmenf,
point-source-pollution discharges in the designated area

can be allocated through dlscharge permission.
Fy Model relationship

TMDL=WLA+LA+MOS batwrean 0603 gnd

where e e AT/ v

Water Quality
WLA: point-source pollution "

LA: non-point-source pollution | "
MOS : Margin of Safety Estimated Assimilative

—» |l Margin of safety

; Total Pellutant
WLA+LA  TMDL

Objective river

«® Kaoping River: Major river in southern Taiwan; seriously
struck during Typhoon Morakot disaster in 2009.

27

Simulation objectives
_ BOD, NH;-N, DO, SS
Input variables

Hydrodynamics
Velocity, flow rate, and depth

— Water quality
» Boundary conditions, point and non-point sources
Key parameters
— BOD deoxygenation rate
Nitrification rate
Reaeration coefficient
— Sediment oxygen demand

28
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Background

— Major pollution sources ST e e
: + Livestock and non-point sources
— Length: 171 km, watershed area: 3,257 km?

— Main branches: Chi-shan Stream, Lao-nom Stream, Juo-ko Stream,
Ai-liao Stream

— Number of hydrologic station: 8
— Number of water quality station: 17

+ Morakot Typhoon Disaster in 2009

t[on

T

water quality srmula

e [y
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m Eatpineg [lives basite astes
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¢ Upper and middle streams

» Non-point source pollution

> Especially high SS after storm or

torrential rain

¢ Down streams

'\l'ﬂ'

Segment from Kaoping Weir to

the sea receives great quantity of

livestock wastewater discharge.

‘ﬁ_‘?‘

High priority for remediation
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Stakeholder involvem

iver patrol and audit
Public education
Cutreach

33

A AL e e

37




(i?gy National Talwan Unwe.-r ty

framework for drinking water safety and has ant
emphasis on water resource management, from source
development, through water treatment, to distribution
and ultimately to the consumption stage .

—— e,

Raw water add coagutant;
l Pre-chtlnrmam;n J"'Er?}ﬂ’.}.yu 2 Eil ]
P Coagulation/ T s, e ' I traflon
2 - N barrier

sedimentation barrier

Add dlslnfectant Rapid filter

F‘Ji:_,\ﬁi picr et ., . ’ ,&ﬂ%w'ﬁ,d;:' .:E:.__ _&:ff:_?:;ﬁ';: :;&&l ;': : ./"- Turbllidit)r
S SN AN SRRARE S LR N., <0.3NTU .
Cuagulntmn Fluccuhtmn iz AR o
B e PRI U z
J sTurbidity< 0.2 NTU e T T SRR
‘., -Microorganism ! Water distribution Clean well
h\lpactwatzon ______ system 35
H %4 = : i + i
theratu res : "“ECUIﬂrghy-! HEﬂIth RISR {ismsmféﬁismentn )
mrmm— 1 - 5 i 304 AL e e %mmwﬂ:mx aﬂu{? ﬁmamm £%
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:;' ; : R T— .’—m:".w '.Q»-:'
4 Clean pr g : i';t“hn =l and menitor ifltcapital |} 1 | |
Source, = I '-Water?‘éﬂ%'thiﬂhffﬂhﬂﬂmw :S::{.“Ji‘::;?:’:‘,::f;:::“‘““ s
controt Pl i Makagembitand operstion | ‘RISK Assessment | ;o0 ]
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P r P ; ] Toxic : Risk Management Processing
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performance evaluation;

» Utilize the information technology to effectively execute the

multi- barrier approach for protecting water quality;

Up-grade the efficiencies of chemical coagulation,
sedimentation, rapid filtration and chlorination processes ;

# Introduce the ICA ( Instrumentation, Control and Automation)
and MIS (Management Information System) techniques for
optimum control;

> Install the advanced water treatment processes including

ozonation, activated carbon and membrane.

37
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1998 2002 2004 2008
s ™
Optimization
(2010)
Y,
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Source B S
How can source waters be”
assessed and managed?
Treatment
How effective are candidate
treatment technologies?
Distribution
How can risks associated with,
changes in water quality in the
distribution system be reduced?
Exposure What is the exposure of the
population to contaminants in
drinking water? 20

Collecting basic information e

Typical characteristics of sources water i°
Related information

Basic information of treatment pant

T~

Investigating distribution of DBPs
Typical precursors of DBPs
DBPs farmed from chlorination of precursors
DBPs from treatment plant

DBPs formation model

Water gquality and environmental conditions
Water purification processes & DBPs vield

T~

H
MM TR b r MRS kU

. Assess Distribution of DBPs
(Project 11 & III)

RIEIT T
&

*

vﬁ;xtul«tf

Formation control of DBPs

Water quality and environmental conditions
Formation control & operational parameters

™~

. Reduce Exposure Risk of DBPs ,?. Regulation & Criteria i}
: (Project II¥) o rreaaas | SOPs of purification processes |
o A I LI T ey oy ] SR Wﬂterquallty Grltena Gf EDurﬂ.E & dr]nkﬁ{b water E

> 40
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i Source —jm- . — = Exposurc —#= Dose

/Formation /Formation d gty ;
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: ,1.-‘:‘? Exposure Hazard ID/Dose
s ¥ Assessment Response Assessment
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P . Local |
e . Exposure |
: : . Data?
! RISk e
: e Characterization
: D Burmal
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Additional Research e,

Risk
Management
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IZ] Jar test

#  Low turbidity, < 30 NTU
{1) Model development
¥=-3.75+0.8A+0.07B-0.003B-0.04A2
(2) Optimum dose
Alum =40 mg/L, pH = 7.7 and the removal effi ictency = 82.4%

B Removal efficiency (%)

Remowvnl efficienmcy (%)

20L8 e, ard K00
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3 Incorporate the concept of “carbon neutralization”

Develop energy saving service technology and

‘manufacturing capacity.

> Promote the energy saving policy and improve the

energy savmg efficiency.
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System Clirve

Pump Curye {as Specified)

Specified .
Operating PL

Mead

System Curve
Uncertainty

Volumetric Flow Rate

Motor system and the best efficiency point (BEP)
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(Objectives) 7! (Action [7|(Performance 7| (Correction |

S plans) | |Evaluation) Plans)

v e —

I'P""r.'- e -
- -~ P, peer

- -

R L TR

© A 1"'.1...,,.}-....vw ETRTL R T

J‘.--u-.-.-.-

: i w>w“’e"'w:§?iﬁi:ﬂ”“ ;;- ' : :"._: . : B n k “ - e - . et -\-ocm.:w.k‘- ;@_2 m kﬂarmwéﬁ_t_ ;};ﬁ : -5. “.ﬁ%m;}iy”{ ._?-?wﬁ% <-< ,ME:;_-;_W;?.-:
Elowrate. .- bUdeNosof: 5 : iV"ufé':f!’..!l' savmg pplj}%ﬁ gg;@EM e S
i ﬁ»;-_é,%-%v w i ;‘z{ Sicd e car
o e . 22 e
E;‘_{?{?;‘;ﬁ,fw ( : S ﬁ“’

365000 26900

730000 53800
1095000 | : 80700 46 .

43



xﬂg’ﬁ £

45 National Talwa'ﬁ"ﬁ'ﬁﬁérs:ty;; a

o

 Plan for alternative water sources (1 e., treated
wastewater or desalinated seawater)

+ Improve water use efficiency
+ Revise water allocation

* Increase energy efficiency to offset increases in
energy consumption

* Protect facilities against extreme weather
events

47
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Manageme

i

Security and Sustainability of Water Supply
System

River Basin Management Plans (RBMP)

Optimization of Water Treatment Plant

Development of Eco-Industrial Park

Life-Cycle Assessment for System Optimization

48
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