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Abstract

The purpose of this research is to study an organizational structure of water management in
the Eastern Economic Corridor (EEC) project area by using systematic research and a synthetic
research process technique. The qualitative data used in the synthesis process consisted of 1)
the lesson learned from the water management in foreign countries, 2) the lesson learned
from water management in Thailand, 3) an administrative structure and regulations related to
water management in the Eastern Economic Corridor, 4) the opinions from stakeholders and
partners in the EEC, and 5) the laws and organizational guidelines related to EEC project. The
summarized findings focusing on the oreanizational structure for water management in many
countries can be categorized to be : (1) the organization is established and has roles and
functions according to the decentralized structure; the whole system of water management
policies will be transferred to water management sectors in each level according to
decentralized governmental structures such as France, the Netherlands, Japan, etc., and (2)
the specific organizations that manage and operate of entire water system was established.
This can be seen clearly in small countries with high water management efficiency, such as
Singapore, South Korea, etc. In which Thailand has an idea of arranging water management
structures similar to those of the countries in the type (1), water organization is structured
according to the decentralized structure at each level. The water management unit in each
level have been set as a committee (or sub-committee) that include the members from
various institutions or organizations become as a working group performing under a common
goal to develop or solve problems raised in a particular area. The regulations or guidelines to

support their role is independent on each role of those agencies.

The results of the organizational and administrative structural data synthesis narrowed down
since the country level to the EEC area was noted that the administration of the EEC area is
divided between the EEC plan and the water management plan. There are the different
agencies who are taking as the EEC performing office and water management office. Anyway,
the responsible officer for different organizations still has the overlapping of agencies in various
committees. Therefore, there is a lack of key organizations to drive sustainable water
management for the EEC. As a result, the principles of water management for the EEC are not
clear. There is no specific core water management plan that corresponds to the EEC linked to
other development plans. There are many laws and regulations related to water management
and are in the mission of various government agencies. However, to achieve overall water

management success it is necessary to have a unified policy that encompasses the action



plan, Thailand's 20-year water resource management master plan already established and it
is using as a driven approach for any sub-plan on water supply, also it could support EEC
water management. But its current main framework focus on the supply of fresh water to EEC.
It does not cover other potential source of water. Therefore, there is an urgent need to find
a way to set up an organization in line with the EEC's water planning and management. The
two forms of organizational framework guidelines from the literature review above were
therefore used to study the relevant legal frameworks and possible forms or guidelines for set
up organization. It was found that there are four possible frames for setting up water
management organizations in the EEC: (1) the acting under the structure and role of the existing
committee; (2) the appointment of a sub-committee specified to water management of EEC;
(3) the establishment of a joint sub-committee between the EEC office of Thailand and the
Office of the National Water Resources (ONWR); and (4) the establishment of a limited
company or a public limited company by EEC office of Thailand. Based on in-depth analysis
and opinion from stakeholders indicates that approaches 3 and 4 should be performed in
further in order to achieve more effective water management in the EEC for mid to long term
respectively but the approach 4 may be an approach that will enhance the organization work
at a policy level in any matter necessary for the benefit of maintaining the state security.
Maintaining commmon interests’ provision of utilities or the provision of public services as a
supplementary approach to support approach 3. However, it must be a certain business only
and must not compete with the private sector. For appointing the joint committee guidelines,
there are alternatives: (1) EEC office of Thailand may be virtue of Section 11(10), appoint a
special committee for water resource management, or (2) appointing a sub-committee by the
ONWR under the Water Resources Act B.E. 2561, or (3) joint orders between the EEC office of
Thailand and ONWR, in which both laws provide duties and powers; may be in the form
specific subcommittee. The key elements of the organization or the main sub-committee on
water resource management are: (1) the chairman - the joint agreement between the EEC
office of Thailand and the ONWR; (2) representatives of relevant government agencies; (3)
representative committee members the EEC office of Thailand and the ONWR, Bang Pakong
River Basin Committee and the East-Coast Gulf basin Committee; (4) expert members; (5)
representatives of state enterprises concerned and (6) representatives of the private sector
concerned. To managing water in the EEC area, water organizations must formulate a plan and
assess management monitor outcomes that cover at least six dimensions: (1) water supply
(plan, develop and manage networks, water allocation, and cover potential water resources
according to policy in the EEC area, water recycling, risk management plan, promote

investment in water systems) (2) drainage management (covers rainwater retention and
X



wastewater management) (3) determining the price of water use, appropriately water
conservation tax; (4) water quality management, water infrastructure and utilities, industrial
water production (5) promoting research and innovation on water management (6) building
the cooperation with communities and various sectors. The implementation in the
organization establishment phase includes the preparation of an integrated EEC water
management plan and the evaluation of the implementation of the plan should be within a
5-year period, and then use the results of the evaluation of the first phase of the plan to

improve and develop in the further phase.

Keyword:

water management organization; Eastern Economic Corridor (EEC); sustainable water

management; ecosystem service; water recycling
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WHUITULAZNITUIMTIANITVRY PUB

PUB flunuauilfuusiuvlunissuduny 15en91 SMART PUB iJuususzezina 59 11 5
AU Lakn (1) SMART DRAINAGE GRID (2) SMART PLANTS (3) SMART WATER GRID (4) DIGITAL
OPERATIONS SUPPORT (5) SMART SEWER GRID 8#n@29e19 1 SMART WATER GRID LﬂuLLNuaﬂﬁgﬂ
aoildumes (unmih ussiu wagnslva) $1uau 300 anivaianis wasdn 100 an1didumes
vuAFetne NEWater Fadudiudsniniionsanamnssuuaziiniy v3e SMART DRAINAGE GRID #o
nsfnradugeitaszduinuarnszuatiussana 600 #1 uazndearsasda udu (MOH Ting
Liang, 2020)

uenaniasalusadiulovisnsuimsinnisieswdsdudeinnsnisniseyindii 3 na
gs Ao 1) fuanalnadesauagiiuyasi wy auinisaaufiuvesnisléi (Water Tariff)
uarABeyinyl (Water Conservation Tax) tiiauansauitaiuanin dieldinunndsiidldangly
duvearuinisuarSiigediu 2) fvuadetady onit FesffaainUseudnin (Water Efficiency
Labeling Scheme: WELS) Anfnfuirdasliuargunsalnelundazeuynuin uay 3) lianuasinsle
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IngliuseyvuAnmIsusendalugusy Tonsgelalaglnssiaguyunaiuisausendadilauin
ign saumsativayuuliilvasidasmnslusdasiuinauls Eneinwina, 2562)

e ANSIAUIUN
AanlusAteaneanudsdutazysefumnusaulmainnsidinfvannusemeanaides aneld
In1sreu1atun 2 (1962-2061) lullagdu PUB Aenengnuveneunasiifud msulsenaying

é{v
<)
9

2 uldle lngldinalulagiveiauaanmaInuna s ussinnmigy Lagne1g1uaniuyunIsHan

Wauglume
WWININITTANITUILUUBIATINYDY PUB Lilodnmuneg ndsduaunsauuslaiu 3 nagns

nan (Springnews, 2561)

' v '
A S o o o

(1) Collect Every Drop: lugnuzidudlosiififiunidrind msuinuiiny dsddgyfedenlussias
% o = o v A N a v & B a ¢ <
Wudmnureanazausaiuls PUB 1auaufagiiuUSunadniviivedsalusanaesluaiudu
90% VOIN U WHUAUYBIUTLNA A28TBUUTIVTINUINUA LENIINAUAUTEUUTIVTINU LT UA?
wleu1en151°9uNunsIERAuAfwazn1sAIUANd sIndoufduaan Wiluiiiusiusuazlasuns
Unlesanuanne

(2) Reuse water endlessly: M55 luAadudu

denlus iariudnsn1sslaida PUB dununiax () SenAuinilduaiannuvagaamnssudmsunis

[
v [

Tgnlaaunsausiaale; (i) wWiunisgAudiuaznisiidaunlvgd (NEWater treatment); uae (i) an
ANgYEeUIINN1IIAMIYeY PUB lagnisativayuliusvnsunsialdumeziadwiunsyuiunism
ANULEY

WBNddukazAuaANgalunIsinUII Ui

(% '

(3) Desalinate more seawater: tipsndwnlufiunzidonseusmemsia nsuenindeasn
nnmzadadunadendilusssumfdmivdealus PUB axdansasmulu R&D 1l aUfuuse
Fanmmassvgisresnmsuenimzasenanimea

Tutlagtuusiaselus ey melddygnitvanads uidagtuasalusldianundaing
Uszanmfoay 60 vosausosnislddiomun venantudselusldthanunadsdunuauuuinis
F1afu Usznoude unasirlulsema msaansemadunionisuaniussuinndmea uavns
srtathndusnldlmiiendniiinaugunmgeiidntulude NEWater sau3snnagnsdanaradu

Y v v

wiasviedy 4 Uszinv 13endn Four Nation Taps (Tandin Dorji, 2019) (A 4-3)
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p!:;!J
2 - AA Treated

A T ] « h AANAN ‘ used
) AN
iy water
Stormwater Rain Sea Treatment of used
management water at 4 water
I reclamation plants

1 Indirect potable use l mw| e
‘ e ————

5 NEWater factories

Rt ) .
- Direct — —
non-potable
[ use through

Collection of rainfall 3 desalination plants 515km Collection of used
in 17 reservoirs transmission water in 3,500km of
network sewers and DTSS

Py

|

Transmission and
distribution
Treatment of raw to network (5,500km)
potable water at 8 PUB
water treatment plants

Households

A i 4-3 nsuimsdanisinnield Four National Taps U84 PUB (Tandin Dorji, 2019)

o msdanissruneth (Msdaniswasinifuiic)

fanlusldszuuszunetuenie fe wenvet runazvietnfis wie Two separate systems
(Wsendlneldvior) Huiaoduaumesysammuiiuisuiuy Tnefinissunmisluiinnasmig
szuuviefiimsvenenquituiiiiotluldkanduivss SadulsamaniduldAvsanaifssuy
swsanuelngieldnandseln dmsunsssuneiiiiensdesiuivihg lulsemadealusd
9t Aasd Wit S5mfueLeIni 8,000 Alalns w7ﬂ§1Lde§azgﬂ%’@ﬂﬂiﬁ’;aﬂaqwﬁ‘uwaﬂﬁ
sy 138071 Source-Pathway-Receptor &adifiunislag PUB nagnsivaniifuuidalunis
UimsdamamsszueiliianuBanguazannsafuasuiietiostunisiAadgmiviau Taelu
msu’%mﬁ@miﬁmﬁmmsmamquﬁﬂ (Pathway) salUfisiudivhlsiAnnslvativesiny
(Source) wariiuiisurhiionaiintivia (Receptor) 1Wu ludaunisuinmsdanis Source asfins PUB
ponnguaneliasugnadislvaiuiefinsusuusdlmidound 2014 Afidedl 0.2 Hectares Tuludasly
nsa¥eszuumstrasnsinativeatn runoff sevinsdunndndsruuiessunetiiny Wy n1sadhs
iy vie Huflaauduni (Budy

Tumsdamsuinde Aselusissuvssnisihisasasliuinsuniaugnamnssuuas ey
odefautanun PUB fidwnandhillumsmueussuuszunethiie saensunisiidanasUdestinde
YosgRAIMNIsgviesrUIsiasTiy dndevaiuauunizasdeagnudesasg ssuutitaude
ansnsur naUdestidasgviossuietnide aaes uazushiignemuatlaensyeydRduaToILaY
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FAn158 1wInd ey (Environmental Protection and Management Act: EPMA) 528 8u31628013
AUATOILALIANITA IWInd DY UALTY Lﬁauﬁaﬂ’aﬁ’uﬁluﬁ'aﬂmaiﬁﬂﬁmLLasuaqmmmUﬂmuaﬁw
(Pollution Control Department: PCD) mLastﬂamamnﬁmaalmumimummmmmmu‘w
Mnuanoudive Uaaaamaﬁvmau’mW'ﬁamqm UDNNG amammiwamwauawLﬂuﬂiﬁﬂu
UimmmﬂmLUumaqmmazwmuQum pH wazdndunsuuuszuuUaietestulilvvendedidu
ﬂsml‘maaqdﬂaizmﬂﬁwmmms gnavnsINeIaduAiesre PUB Iilevsaugnldosraadsain
nMsfiileansuafiviidosaasldmedanmasiossuietasisaslnense Tnefinistsen® s
AELNAMUALAYUIUIUAIUABINITEBNTLIUNITLAL (Biochemical oxygen demand: BOD)
wazUsuruashYINaneanun (Total suspended solids: TSS) (The National Environment
Agency, n.d.)  Aerlddduiidormuad i duninfeafudnearnisnenmuasiaivewe i
gnamnssuUdesasgriesrunethastsay emuamuaunmidudumndunsdiithiandtay
gniluttaldlm nsmuruundsisnlugnainnssudislidulalddnidldudilasuan water
Reclamation Plants (WRPs) sidsnsumsthinuds aglshiaiiunisiidaduiiaesiifauning
wazaihiaye

dmsunsthinnduunldlmidy fitvsnevanilonisgnanmngsy Imaﬁ%ﬁamsqmamnssm
Wndnedausnlull 1966 Wetinsioatis Jurong Industrial Water Works JWW) Tnganenssunis
NAULATYEAR (Economic Development Board: EDB) iﬁLﬂuLLMéqﬁqﬁﬂ%%quaWﬁﬂiﬁm PIgaUINY
uwiashAufonssAnthAuvesUsy sy Iﬂﬂﬂ?iﬂﬂﬁ?ﬁﬂﬁ@ﬁ?U@@ﬂﬁ]ﬂﬂiﬁﬂﬂ’mﬂﬁﬁ@‘j’] Ulu Pandan
(UPWRP) mNamﬂuﬁm’mﬁaﬂLﬁaqmmﬁmﬁiﬂu Jurong/Tuas Industrial Estate, Tuas View, and
Jurong Island (Centre for Liveable Cities and Public Utilities Board, 2012).

Tusgyzusn Mitsubishi Heavy Industries, Ltd. (MHI) asuixlutuninaiugila (MOU) Au
PUB Faflumbsnuiuiuisnfvesdseluf itodudeduiauimaluladdugedmiunsviin
wazmstnduar v Tuduusn MHI waz PUB Washlaswnsifioasamalulagnsiitniidu
aqLLaumﬂyuwgﬂL?mmﬂamammsmﬁlﬂmumiﬂﬂﬁmﬁiiamuﬁuw%meﬁwaq PUB 1A59n158156
mmuﬂ'}iwiiqmummLaammaawuﬂmamamﬂiimw (Jurong Industrial Estate) 119nzTunnNUDY
GRGISTH Lsumumu‘mmﬁuaqamammimﬂﬂma mamafmﬂﬁimmimalﬁa nsndudlasiden adlsouel
NNSHAMMENLASIMANNET LaYNTNAMASEISNT (Mitsubishi Heavy Industries, Ltd. (MHI), 2012)

dinanldE Benin NEWater viaiTinau Ao tidefiniunistidauds Smwiunisnseauuy
microfiltration N3¥UIUNNT reverse osmosis uazn13alafesETanTlalelan Jagtuszuuvio
syurgivasdselusididondaiuniy dndstomnazgniunuuasirdadioduinldindeug
NSTUIUNIINNEANNITULATN3IIANILEY S2UUUSUOINAd M UDIANToRAmMNTTULAZ WIdYEN
5531 vdunan (Jessica Gordon, 2014 and Irvine, K., L. Chua and H.S. Eikaas., 2014) B‘J:U?‘Lﬂﬂ
gramnsamdn Tiun Tsanundaudunmles Tsandu wazuismilngiadl duq saufslsdlwiih v3dn
Siannsofind wazanuiiBanndlag (Centre for Liveable Cities and Public Utilities Board, 2012)
nnsgeusuluningnaInssuin NEWater Lﬂué"wmmuamquq ﬂﬂﬁ;ﬁ’uﬁmiﬂi‘ﬁmﬁmiﬁaﬁﬂ
NEWater lenafiutuasaauiuuaninunouiinsinduuwanduiussulugrmihuddngae
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NEWater Fa10aglull 2545 gnissaniioduaiugmaimnssuniieg wu Tssundnus
e dsldhsmasnnlunssuiuniswdslideunld NEwater Tnsfisianegit $1.30 segnuar
wns fau NEWater lasumseniiuniBanaunde $1.15 siegnuiaiiuns 1wl 2548 uag $1.00 #e
gnuaaiiums Tud 2550 1 esannisanasvesiunusevualunisadn ognslsfiniu drenay
wiswgianndllull 2551 easoansld NEwater danas fimsasululassansiiugiures NEWater
#e Fehlugnisuiindnsnnn® NEWater 910 $1.00 siognuiertuns Wy $1.10 segnuieriuns lu
lﬁaw}a’lﬂu 2553 (Centre for Liveable Cities and Public Utilities Board, 2012)

ﬁémmquqmmwwﬁm NEWater 2391819158 UULd U 07 Lentanizianzaslivuiy
thsetr anlssnusdatihdy 4 deddildauluniagramnssufidesnstamnwnwifiey 1wy
gnavinssy dwe Wendeu Slaanselind Semiconductor electroplating viethluldluszuy Boiler
way Cooling system 1uqmawwa35m§u 1 AReAIUANGIRaTRIAITNIIEYUIR g Laesguiad
unInsaLasunsldu NEWater #28u1930190190 187 snLiun13AnsnA WCT (Water
Conservation Tax) ﬁgﬂﬁﬂ 30%

Haquudsalusilssnuiitainieldlasens NEWater $1uau 5 Tssanu (Foya ¥ 2020)
ihiindnldasgnasludundsinifutines NEwater S1uau 5 wis deluinissugldhdadu
megaamnssdundn (awil 4-0)

- A SELETAR

LEGEND

——

mwﬁ q4-4 LLaGNﬁﬁwaﬂiiwmmﬂgﬂmﬂmi NEWater (Jessica Gordon, 2014)

nsnmuasIA g
denlusdadiuleutenisuimsdanisuieg wdedumeninsnisniseusndii 3 nagns fe 1)
Amuanalnasiesimwasiiiuygaa1un 1wy aAusnsdluiuvesnisldul (Water Tariff) wazn®

ausnY1 (Water Conservation Tax) tauInsad vl elduruingdanldangludiuves
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ATUINTUAANETIgeT 2) fnundetsdy o Fesflaainysemdamin (Water Efficency Labeling
Scheme: WELS) Ainfnduiaiesliuazgunsaineluniieunnvin uas 3) ldanuaiiasla Tagli
UszmnauRanisussndainlugueu Ténsgddalaslissfaguruiiannsaussudainldundan
swsaduayunuliihlvaislassmsluiesiuiifiauls Gnddwiin, 2562)

PUB wasdanlUsTinsususaldhananidod 2017 fnsimusanseunailddnduassdng
fo Smmmislithidinivdewiidu 40 auuAftou war Sanfluinnd1 40 ausAfiou Tums
sfumaiiieususanléir PUB Snstwuniluaesszer Aesvesdl 1 1dun daud 1 nsngnau 2017
uay szoviians Ao daud 1 nangiau 2018 MsdmftuPUB Smssinuanaliiutuenduusiay
Ussandniau uazdnanlddnefiesevequlunnduneuvens@innslith wu aldielunaiu
swsanbey mstint msdudsshlgiiuiiine dmfuasaFeu Tuduusne Ahfidaain
Usinamislithlagass matmuesandusuudng tasdnmuandelifiu 40 gnuradiunsreifiou
PUB daifiulusian 2.39 noaansdsnlusriognuiaiiuns uazdaniiaesieldifiu 40 gnurrriunsde
Fou dafulumen 3.21 aeam$Asaluiegnuiadiuns Jemadmariduneldidnunnany
du e (1) Aldhiiannuiunanildlaeaseuds  (2) adeydnsiin (Water Conservation
Tax) AidwananUBuanisléii nefigasjamneiiosseanunssmindinthiaudAydou
neausn SsnAvindu 30% Tu 40 gnunadiunsusn wag 45% wnlddnufu 40 gnuiadiumsee
Wouuar (3) edndusih (water-borne fee) ievaBRUNUNTIITATTHUENANNS
thssdnwidunsdnisait Taeivludasasi 0.30 AeaansRealuidegnuiariuns dusumsld
luatideu  ddudermeldouds  alfideGousesiroreudnednmmgs  uiegslsfin
Aslusfimsvameanthlfiflethemiendguiidnelésh  msedaiuvivesisalusansoaguld
Fawielud

- mmawanamsdafualiiluaiifouveddeelusd

szeEdl 1 (1 n.A.2017) () szeEdl 2 (1 n.A.2018) (3)
el (aua/ieu) 0-40 >a0 0-40 >a0
Arldan 1.19 1.46 121 1.52
miayinith 0.42 0.73 0.61 0.99

(35% ¥4 1.19) | (50% 83 1.46) | (35% 939 1.19) | (50% ¥93 1.46)
AaEsai 0.78 1.02 0.92 1.18
334 2.39 3.21 2.74 3.69
- mssannsiaiualdidmsuesinslildi@anaied (Non shipping customers)

ezl 1 (1 n.A.2017) (§) szeEdl 2 (1 n.A.2018) (§)
Arldain 1.19 121
eyt 0.42 0.61

(35% 99 1.19) (50% w949 1.21)
AdAeah 0.78 0.92
334 2.39 2.74
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- asaanInsasLAuAI YN NEWater

5208 1 (1 n.A.2017) (3)

50l 2 (1 n.A.2018) (3)

Finlde 1.28 1.28

mayinith 0.13 0.13
(35% 949 1.28) (50% 949 1.28)

AdAeah 0.78 0.92

334 2.19 2.33

- msesasnsIaiualduIgaamngsy

Seed 1 (1 n.A.2017) ()

Seed 2 (1 n.A.2018) (9)

Anldiin 0.66 0.66
ANALALIUN 0.78 0.92
334 1.44 1.58

- anasanansdaiuanldindmsuessansi@eanidag (Shipping customers)

Seed 1 (1 n.A.2017) ()

S0 2 (1 n.A.2018) (9)

firlden 1.92 1.92

mayinith 0.67 0.96
(35% 99 1.19) (50% w949 1.21)

AdAeah 0.78 0.92

334 3.37 3.80

Tun153an1snN1samiuAILY PUB T9N15319A0199ANSA8UBNABD SP services AANT151589n75

Jauiudntn lae SP Services dnnmsiseseendamuiuazdnivaitiaingldun anunsowanenis

U3NN5911989 PUB TUd1uu99N1591909ANSNN8UBNLALY PUB USHNSIANITHDY AININNA 4-5

PUB
(regulatory role)

Water source

‘Water

|

oo |

Desalination || [ >
treatment | .
plant Water provision SP Services
. plomt : network
| Meter reading / billing /
NEWater plant 1 collection of water charges

Water Equipment / Technology

Companies

Water reclamation plant

PaymentT l Bill

(Treat used water to

Used water D

International standards)

Governed by PUB

Contracted by PUB

—> Payment/ cash flow

——> Provision of Services

AW 4-5 uana Value chain of Singapore’s water industry (PwC, 2018)
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miﬁ'ﬂmiqmmwﬁﬂﬂszm

Aselusidulssmaildsunmsenderindulssmaniaiidudindunistida Tasiame
ohsislunsnamdnmimeauasnstinifanduanldll esnyiinauduiitniuldl
\isanasenudeinisinvesdanlus uazanudeinismisgraimnisuuazdmdudiuiu
aruansalunsdaivesssma nsdamsamuamihanundsihaviidunsiladedudouas
msudntfnantmzaiadunagnnisianisihiladuvesdsalus

- @mmwﬁw NEWater

nsuAnth NEWater iunsiidairdistenslfinaluladuniusutugauazmssindeds
YefyT AsalufessluAatisliduiiiazenadufiiay (Ultra-clean water) Wil gnangliy
geanunssuLazanulsznaunslendudidundn Jagiu NEWater POUALBIATNFBINITI 40%
a3 uFasN15i WL (Chandra Bhushan, 2019)

NEwater Wiumaluladnisinhildgulnauslnaudunlddlnesiunszuiunisyinls
avemuuaiianansaudlaaly @ufenisiihandesavaniidalmduihfiamnsonuld) sl b
Mnszvundniazatuluiiniguinauazduaiunisveneiluneageamnssy lnedneidssuuid
viefusniamglivzvufuihuszinnnlssnundmiundsdu edsludiniagaamnssuiidesnisi
AUAMATLAY 19U gaamnssudme wendeu Bidnnselind nasnaufingauazenasmnduduun
g Toesguraduinsnisduaiunislén NEwater fasuasnismendfeniunisinsianand
pu¥nEU “WCT” (Water Conservation Tax) figafisdasay 30 imnsnzfiedndunistdaseyinyg
NN

Tngndnnisuds NEWater sjsdmiireliifuniadrudililsluasaufou wu smugnamnssu
MswAnuKuImes daugna1vnssy uazermsmdvdiiiensgnavnssukaznsvaeiu (Kheng
Guan Yap, 2017) usidhuiivdefinismiuduuaeidvdudeldudnduissungussssudnade
(Horizon International Solutions Site, 2014) 6??&&mﬁmamé’ﬂfm"]’mmLma'qﬁ;']ﬁjﬁzhaamﬁfgmmm
ToudaFosmsudsimineinniwesniagramnssuiussruldiuedied

iild1szuunan NEWater B Wuiiisnnntuideu (Domestic wastewater) 71H1UN13
trdaludosiu Faensanagneu nstadansdanim aueylunasiinsgiudiisvesdsalus
anunsaudesgassanssasld anduisiiiunstitaudiazdngnaruaunisuiussnanman
¢t NEwater fifiamunngs avorn uaznaaindsuudeuls nssuiuntsudnlulssnu NEWater
Humeluladidrmiwivasty Sesznoudenislémalulafiumusu 2 «ida s Microfiltration uaz
Reverse Osmosis 334U 1514594 Ultraviolet (UV) Tngiamtususedu Microfiltration 433y
Uszanas 0.1-1.0 lunseu azvimihiididneymavesudaiuasssuiauuaiiFounsd Tuusd
lALUTUIERY Reverse osmosis ATigwguvLIAL@ns1nd1 0.001 luasou axvimeidifdauuaiise
¥ aensuasiedvudeusng q aumualy 1515 L Tudupeugavineduiissnsatisaan
fuladluannmifivseanidelseln 4 nndufalimsduaseiiiievsu pH venilinnzanse
nsdsterusruuduiertindnagramnssusely TnedlenSsuifieuamniwinfindnain NEWater
fuinasiinnsgiuesAnsounsielan uazamaInaINUMAIIBY % tisu diludrafuin uas
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Wsedn Tusu & Anugu UsinaansBunidnaenaudinauuaiiiss wudnil NEWater damun1ng
ign (Awi 4-6)
: : ~ PP

‘ ‘ RECLAMATION PLANT
e ———] Collection and treatment of REVERSE OSMOSIS
e

= |
used water in ?ccor%ané:le to Undesirable contaminants are

international standards. removed here. The water after

this stage is high-grade water.

w

TREATED TREATMENT IN NEWATER PLANT NEWater
USED WATER High-grade
reclaimed water

| 777 |
NEWater is mainly
Wm used by the industries.
During dry periods,
NEWater s added
to our reservoirs to
L blend with raw water.
MICROFILTRATION ULTRAVIOLET

Microscopic particles DISINFECTION

including some bacteria are
filtered out in this stage.

The water passes through
ultraviolet light to ensure that
any remaining organism is
eradicated. Chemicals are then
added to restore pH balance. The
NEWater is now ready for use.

R
.‘5‘1';:::::::7:::..-1

AT 4-6 NSTUIUNISHAR NEWater (Tandin Dorji, 2019)

159970 NEWater uvisuandaduludn.a. 2543 Asalusiduiidevadssnudinauiilugian
wagdaudndimianaluladuind aauvand dlulan Tsaeuiluguie1ed (Changi Water
Reclamation Plant) U3\amnevauiung fusonvesdiesanunsaiidaihildudaldunis 176 d1u
WNAARUADIU (Singapore Economic Development Board (EDB), 2017)

HagtuAsalusilssnutitat NEwater 5 usts 31 2 uisusnidnlud 2003 7 A3uT waz
wlngd uazthitldndwadiluldlunirgeamnssuuarssuuhemudududilng udlugag
M udain91n NEWater aggnaslugrafiviuasnautuuasiiiu deudiasiindusndadu
duszundslésnads (ThaiPublica, 2563)

15997 Bedok waz Kranji NEWater leisndiufanislud 2003 3nnisUseuilsasu Seletar
NEWater Iéignasstiu Tssemu NEWater wahiiduidies dndiums wasthssdnwlnessuna sy
NEWater fi5usuiiunnsudad 2004 1wu 159971 Ulu Pandan NEWater (BusnifiunisTul) 2007) uay
1539974 Changi NEWater (Fusidumsludl 2010) Wudwes fidums wagthgadnulaeniaenty
Huszevinamile IﬂaﬁbﬂﬂLLﬁ’J%aQizwdﬂqﬁﬁuﬁaﬁﬁuﬁﬂ (Michele Y.C. Chew, Chihiro Watanabe,
and Yuji Tou, 2011) (AW 4-7)

Timeline of NEWater in Singapore

" 2010
L NS o000 2| s > Y o™ 2 T »

» Higher NEWater

Commissioned a feasibility study  + A full-scale + First two NEWater + 3" NEWater plant * 4Mand st
but not implemented due to high demonstration plant plants (Bedok and (Ulu Pandan) NEWater plant capacity (est.)
cost and unproven reliability with 10,000 cbm Kranji) (Changi)
production daily
Source: PUB Accumulative Capacity 2 MGD | 122 MGD ) | ~ 400 MGD |}
v

AT 4-7 Timeline v0sl5991UtTnY NEWater 5 wits (PwC, 2018)
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159910 NEWater 5 us aansaneuauasmudosnisiiladdesas 40 vasnudasnisi
WinunvesderluslunsazTu aelull 2060 NEWater 9znavauemudosmsuludenlusunngs
55% (Hannah Lee & Thai Pin Tan, 2016: Chay Wee Tang and Yee Ling Soh, 2019)

d9nluslay PUB VLﬁa%JNajMﬁWU’]Enfﬂﬁﬁu (deep tunnel sewerage system — DTSS)
Wisuiaileunsaauvenildudaludunasiniiunanafietide tifividaugddezdanduldd
NEWater wazduvilsUaoslilvaameia (ThaiPublica, 2563) DDTS Lﬂuiﬂiﬂﬂwsszjl,ﬂaﬂamsﬁmu il
WURANENA1e 3 - 6 1wnT wazildldnu 35 - 55 wns viewaniiinihfisiusaniideanatadeunas
159974 ?Nl"dENINU’]UWUQEI’JHIWQQUT‘UL‘WE]m‘iqGlﬂ’lﬂﬂiiNLLﬁuﬂﬂiﬂ’iUEﬂﬂ’lﬁ wWIgLUeAEI 90 Ny, &
svusudnasalud 2025 lneiingusrasdifiofiudrundswesindesloda Tidunudosnisd
ﬁu’wm’luamiﬂ'%mﬂﬂwﬁ'u (Positioning, 2562) (n Wil 4-8)

i 4-8 3%UU'§3U’181§’1ﬁQLLUUQIMQﬁ§ﬂ (Deep Tunnel Sewerage System)
(International Enterprise Singapore, 2020)

U

dofieufunisusnindesenaniingia NEwater fuszAvdamdnundsnuuazduainiily
nsudmdesniiuiinanndesiniluidiiumsthauda iedisusuimen NEwater Tddmsy
wansldainlnense (Direct non-potable use: DNPU) wagn1sldAulaeday (Indirect potable use:
IPU) DNPU aglugUues NEWater fiswwneliugmamnssuiilétunn wu Tsanundausiuaimes
(fabs) gmamnssunisudalniluazdlasied orrswidaduazaisisuzdinsunevianudu
\A309U3uUINIA (Hannah Lee &Thai Pin Tan, 2016)
uaﬂmﬂﬂmmwmaqmmummmwmmﬂmsamst'mmuLLa’J FuyunanBnvestiniss
sshndthannsaatsaadnds 2 wh andeyanistiniilulusnvedlssiintigg Jusy
fununisudn 30 aeaansdsalusroth 1 gnuraduns Tusarilsanuameamiuiuyuoasudy
Tsermameruiimsasiudewiusn fdununsnanegi 0.78 noaasdsnlusregnuiar
wns luewenszuiadalfiununsifinlssnudiindiiesnidunumni Snsdsdignarvngs
nanefildintiiaih dvinlrusiadumuisunduludadaedu dissuildannisiead
uananazilulfgulnauilnaudfdaihudundudigunasinifuiindndas (ThaiPublica,
2563)

L D
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- @mmwﬁﬁmﬁlﬁmﬂmiamam'}mﬁﬂuﬁmma

dhitiunisaatenuLdy wie Desalinated Water Aotdildainnisidandasanainin
nzia lngynimezauriunszuunsminindoseniessuuiniaosaluda vinsnseawiuie
nsesifsvuaEnIn (Weshiiufoniuan) Weusnvesuds asuviuase VRpEIAYaNE0aN NN
Tngldussfuruionses agldthazorndmiugulnauilan dadussuunmdmifiaveniianis
wils usnsERlRunuInfigaudy

Uszmadealusifulsumanilslulifssmavedaniiaunsadieninduanmzauyinlindu
ihinldemaluladduas dagtulsunadsalddaunsondnihinnmimeald anlssnuiinis
30 ruunaasusie iy (Usvanal 136,000 Adnuns) Wulseann 10% wesUSinamfildludssmne
azanlssnuuisiaesitadaaiadiol 2013 Feaunsanamingeld 70 Suunaaeu wieUsvana
318,500 AYUNLUATAOTUY Yl aa0el999UELSANEALNE A9 NUNEIE MO UALDIALADINS
wlamhves Ussnalads 25% wazasdindudu 30% aelud 2060

Asrlusilssnundniinaintdmeia 3 wis Ao Asalufauseiinedulud 2005 Yuoaauss
rofal 2013 uay yuedlul 2018 nviadreadnedn 2 Tselud 2020 7 wn3undadiuazinnegds PUB
fduasunmsifoussinumalledlmiflssnuyuea insgnmsaasanuduvenimzaaiusayi
1A%aY3T U STUUNIINTBILUY reserve osmosis (RO) #3an155etue (flash evaporation) weildan
FBnsladedlindsnugannnimstiimidedoildud nisuidmisdoldnszualrifiuenindo
LLazﬂfﬁaaﬂmﬂﬁu (electrochemistry) (ThaiPublica, 2563)

Hyflux USEvnaminluiosiuresdsalus dsunmsendesogranrernaindunddudynidn
ufanssuduin Tneldadralsenuuenindesenainimeia SingSpring (SingSpring Desalination
Plant) FadulssnuusnindossnainimzawdsnvesUssmadel 2005 Tssnudenanildady
AntUsvinadosaz 10 vesrnudosnisinvessemea wasduseusnllanildnelulad sy
(Singapore Economic Development Board (EDB), 2017) LLazL‘ldJuISN’]‘uLLEJﬂLﬂﬁE]E]Elﬂﬁ]’]mf’leLa
I@ﬂiﬁi’fLumLUiumm\gﬁ?j@LL‘Viﬁ‘ViﬁﬂuL@L% (International Enterprise Singapore, 2020)

Hag0u Asalusilssnunduhmeiaiiuds lssnunenindessnantmeziauisii duaglng
GUGILE! Tssuugnindessnainimeia Keppel Marina East Fasudndunsludouiiquisu 2020
Julssuwenindossnainindenuvaedvasvunslvauiusnvesdeelusianmsatidnnamea
Lari3a IseuLenndesenainuivziaunei 5 asﬂh?‘fLmz@]s'qﬁgmmﬁlélﬁmmmuf‘ﬁ’qLmﬁ'qéfm
auansalunsnetvesdelus (Clrean & Green Singapore, 2020) (Wi 4-9)
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Securing water for Singapora’s future water needs

b ¥ g 1 g revw chaBenges Inaar s win o reasa ary from e cumast
A ! vl Supphy, Winks doafeg et Frams neelal - daperien? g o 13 Ermgl . midlngup b B
g r. k. 5 " v chmriz tharmmnlssa b of & amand.

i b ey R i walor  eRucE e welnerdidily B POED, despbradion i patiod 1o

Desa“naﬁﬂn Jﬂumey mmmm B i e i by p i

B ]

Marina East  Jurong Island |
Desalination  Dasalination
Plant Plant

AN 4-9 Timeline vasl591ufdanEesonanLmeLa (Desalination)
(PUB 819819l ThaiPublica, 2563)

Froeamudmmimanalulad Bmslwl fanmsovhliimeauiavslaeldssuiisased
Tu8a mmindnduannymziaszanunsananinladedosas 30 vasrudeinisldiivesUsema
nelut 2060 (Chay Wee Tang and Yee Ling Soh, 2019)

PUB 14Usslevtdaneudntvnamalulabuassnanunusuiignnin wielddndudy
uwastiidvesdeelus Fudumeluladifersuildlunisndn NEwater ndanstnda dinduazgn
wanfut i unstitauda fouddludaiuidounaslssnuanamnssuluilang funnvesdenlus
(Lee Kuan Yew, 2012).

73 NEWater uaginndunntmeiaylsidsalusdanubanguanndusonuulsusuves
anmeNNeLaANNEeINTININeINTILNTY nelud 2060 AmERINSTT IR RLTULR B
asai Tnsawzluneduitliliasatoudsiidndruioudosar 70 Wodwmoudu NEWater was
Mswenndoeenainiimsiaszaevaussaudesnsiilusunnvedenluslatdosay 85 dunani
Duamdndduesnnud dumeivedeeluy Wewintisannansznuainaninenniauiawds
LLazLﬁummﬁummﬁwmmzwm (Ministry of Foreign Affairs, 2018)

ATELETUIIUIVY

msduasunuiteiomaluladlunisvivaun Wusnunummiledl PUB séfiunas PUB &
Lﬂ%aﬂﬂaﬁﬂiﬁaﬁﬁwmﬁmagjm"l 50 AY Lﬁaﬂauﬁ'agamﬂiuiam%ﬁ PUB slUTdlunsAiiuau

\enauausionufaINskazdymvewldun 1wy gnavnssueidaeudnmes lagianizn1suan
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urtuilas (wafer fabrication) Wunildlugnanunssumsndnvesdselusiidesnisamniminfidune
i ﬂ’]’iﬁ\laml,m’;\ﬁ]’i@lﬁﬂ%i@ﬁﬂﬁLﬁﬁ?ﬁﬁ@ﬂ%ﬁ’lU%Ej‘ﬂéﬁLm&} (Ultra-pure water: UPW) Tu
nIEUIUNTINEN geavnsuiinaniaiidneamannsaidugldun NEwater :16lvgiiga (Tandin
Dorji, 2019) ¥hfindsldanlasanis NEWater dufiufunuansduniduasuisini uilumadaldh
NEWater titonszuiumandndenandaduddll PUB Fssumiedulssnugnamnssueendlnddouile
uilatlymeasdnnfnafefuaunmuageuaiiausvesnislith NEwater ietfunineinsi
dnsunsrurunmandn lssuisesgnaiisdudaiiofuduuasutssfuiinsndaunuamesdy
NEWater fiaiasud@nssmudonmun luvazilsanundausiuimedisu NEWater PUB 013
AndertugiiiiiunssdnoendlnddnlnglitoyaduinanniufefuaunimiuasUiunanh (Hannah
Lee & Thai Pin Tan, 2016)

N138319AMUTINNDAUYNVULBLNIAHIUGATNY)

Sgunadenlusloe PUB fimsvhauedilnddaduisnagpamnssuuazninniaieudioan
nsliuardaaiunslfiiognedivszansam mnnmstinsesiuunltudadiunisldi-luniadan
#199 PUB ¥iungiinsiasuutasguuuunginssuuagnsandunslunngranmnssuiianudidiay
081999 loannddunisliiluniediuitildaiuteusnduduglidmanlusuanvesdsnlus
Tne PUB mndn nelud 2060 gramnssuuunzasdudlithisfosas 70 vosFunuldimun
YoIUTENA STUIRLA LI LLAUTENA1e 1umimLuuimqmisLiumuﬂivammvm'rﬂﬁum LU N9
Unwmndaifiondlatigm uasmsguati uenanddaiinisatdulunsuitgmnisussudadiilu
qmamniiumaﬂﬁ‘diuﬂqqam'}miﬂ%mau,aumimumﬂﬁzﬂmqmiauﬁﬂwm AlATIN159199)
mamaﬁ'%mstﬂLaﬂﬁzjﬂﬁ‘u'ﬁiqﬂﬁzﬁwﬁmwmﬂ%’ﬁwﬁqﬁu WU unun13dansUszAnsamd
(Mandatory Water Efficiency Managerent Plan) & st un1adadu s19¥aUsEans amnisldh
(Water Efficiency Awards) LLazﬂamuau%’ﬂﬁﬂizﬁmﬁmwﬁﬁ (Water Efficiency Fund))(Ministry of
Foreign Affairs, 2018) Wudu

Harry Seah 5091t ¢u3nns (11eUfoAns) wes PUB sadadanniinisuidamminlu
gramnssaaTe q wdaffunuimddgannlunmsaduayunsianisiludeelusednsdsdu PUB s
Fuindouthmnglunagsie lemsdguulisiadig anmslihuasdaihiaeslofaiidody
USHTI1 3 anulnaaauraiu LLauLﬁuﬁﬂLﬂﬂﬁﬁﬂﬁJ‘ﬁVIﬂﬂ Lﬁ@lﬁﬂ%@’wmqqﬁmmﬁ’ﬂﬂums%’mmi
Haynih PUB binsaduayuinumailauduidneie sufsnmssnneanuazmnlunsnsaaoui
Wessyunsmavszudaihiienaifatusasfuganamnssufudliuiniamelulad afaneamu
ﬂ@ﬂV!‘lJﬁ’]ﬁﬁ]ﬂ’]iLLﬂﬂig%’m%W 29ma11NITY (Industrial Water Solutions Demonstration Fund)
ﬂamuﬂ'ﬁwé’mﬁw LazneyuiesUfiRnsitedin (1i1) (Living Lab (Water) Fund) uagiinaue
Gessnarudifaliduiuvegaunssfaduglédfinw (Eco-Business, 2019)
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4.1.2 VAL

(1) wdnAnuazulaurensuimssanmsthvasUssmanuald

Tuthsseningd 1960 uay 1970 Wutiivszmanmalizudnsiauignamnssy dwald
fnmslenéreiugruvessmuitgnyisanaziiesaesou ielenmalunmsirsmilunngnaivngsu
#199 damalivssmamnmalddessimsamululassadsiiuguannlng saufsnmsdamihdmsy
gnamnTTILarlsErnsTiianuuiufinn tuegnenng ndlsaiudihsuladiulananadies
Fausiduiivinaniifismeuazdinuamifunganduaudesnisvenies uildifsameste
dsudiesiioglassou fufuszuadsindulanausumsianmsiiieiondlemanauasUiuamad
ihldeghafivmafioatuayumaiyfulnvonasughauaznisiauszme

(2) asfnsudmsdaninitvesUszmanmald

Ussinanaldl fnsdadsesdnsanztudiofunihiflumsuimstannivessane e
71 K-water (Korea Water Resources Corporation) t{Juadfins SOE (3§3avfia) uaziJuusemumau
Tunansdesn Sufiateudunsianiwasmsdammineinstn Kwater gndafstulud 1967 luie
Korea Water Resources Development Corporation LazUsuLUd sulasead1vesrnslud 1974
138n71 Industrial Sites and Water Resources Development Corporation kagiin1581ed11nau
ngjeenansilealudaiiuniou uaziimausulsadrsesinsdnedslull 1988 Fundiodh Korea Water
Resource Corporation

1A59851999AN5VRY K-Water

K-Water i CEO Wushumiisiuimagean deliannssunisudmsatduayunsifuany us
nuiduaesdiundn duusnfenuifugnéduiusuasunugvsmanitunssde CEO dufiaes
Wusulfimnas %1 CEO mﬂumuwmwaawﬂﬂ (Auditor General) Iuaaumaamuﬂgummi K-
Water fnsudafuununivan 5 uwun Ussneudie uueu 9LUINS unineInst 9w
sz wasnudanislassainediden melduiarnulsznaudenugos YonINLKLNAI9Y Ui
fafldinauanndn 4 wis Jeegnelinsuimsiuvesnaaeuinluuiy

unumuazsunavthiiues K-Water

nndeyaluivledvns K-Water seyliimihiinnuiuiinveuvesesdns Usznouse
foade U3msnu wazdansminennsfiiertesiunsuimsianisiildtomunuaznis
RIS
- deadauardnnisnineinsveamsdssdiunsans sufaiiflegaanungsy
- aengramnssuuasiiuiliusslenians

v v
a

- MivessnIFuImMTnuUssiinakazding

[y

- A9ET UTITNU LaEINNITNTNEINSTINEI TR UNS I UnY WY (NTWA 4-10)
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1 ASWAILIUTENUD 3 msInmpumudnszh
2 msneddsuazinmmineinsutNenisuan MiuesAnssuvIMsUsEUREine
Haudszn

Wiiegnamnasy

M3dnnsgUasd N133AN5gUNIU

4 msianisiniie

ifussdnsfuinednnisiia
o & daLu «
5 wmmwmqma'mniimtazwuw ’U‘lJizIEJ‘UutﬂW']g

. a o > a o @ o
6 f9d319 USHIS91U LAz ANISNSNENST ma'siimnuwawlwquﬁau

AN 4-10 UNUIMBALAISUSMISIANITUNUBLNNALALAE K-Water

o MIUTsIAMsRarnTTRLLMATH

ihsgUrnnmaneniinnaiiuimsianislag K-water AsouAqu 50% vasuUTunainviavmely
Usene Usnansldiiamnyseneudsduiienisthseinsuid (12.1 Wudrugnuiardiuns)
iuszlutssne (7.6 Wudrugnuiadiuns) ditonisgaavnasy (2.3 Wudugnuiaiams) ua
duiten1sinwms (15.2 Wudrugnuiadiams) Sasiiu 61% vesuuiumslétivismun (Hwa Young
Kim et al., 2018)

K-water Ténemngiudmiulassnmsiaumineinsihszeren eeduiunisdisaguingy
Sufvan tuseninelsema Jagtu Kwater anliulasanisuindie tnefanssuvanaieldunuim
i fifsuRiatey Usznoudae msdin 4 guuihanendn nsdanindeuounysyasd n1sUsz
diuniinia LazNSAUNTILELUMLYeINTSUTSUNEILT B IR (Ministry of Environment, 2018)

SsuranmaldliairsszuuuszveaiiosuarszuuUssigaaimnisy 48 wisiaUszine
diaiduntsdavihliundegends 22 Suauitssna kiulsnsesi 42 wiuasedsiiaes
gonlUstanun 5,265 ny. (Hwa Young Kim et al., 2018) LL‘Vi’d'\‘IQU‘LZ;’]LLﬁzizUUN’Sm‘Uizﬂ’mwiﬁT K-
water WAnIFsANTIedl 4-1
15197 4-1 LLamLma'ﬂqufﬁLLaziwuwamUizmm&ﬂﬁ K-water (Hwa Young Kim et al., 2018)

o Water Intake Facilities Water Treatment Facilities
ass
Number of Facilities Capacity Number of Facilities Capacity
Sum 48 17,553.4 42 8,532
Mult-Feqicha: 35 13,859.9 34 6,892
water supply system
Industrial
Weterworks 13 3,693.5 8 1,640
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. mié’]’mmﬁﬁ%ﬁaqmammsu (Industrial water management)

Tunenssudl 1960 MatauIgaamnssuuazmsveefvoadosinmillegmaiabau
\osnfinsadraungnamnssui dudsunalsuvan uuHUTAIUILATYS AR D (Five-Year
Economic Development Plan) $guainwmaldldizuarsnisuszuniegaamnsniludimassy
1960 nsasasnnElE MsUszUigeaunssugnaiviuediusniiodnuiaiesninesnsinedh
Ifugudanamnssuuvisudlugag uiazy19au (National industrial complexes in Ulsan and
Changwon) ufsdunaissy 1970 msusztvanignasiadufiedsi luduvaimugaaivnss
ilensimuniAsygiavesUssma (Hwa Young Kim et al,, 2018)

Syuranwildduiunsssuunmsdamsiszduuuysanns Seiuinisesuisasdmiy
nszunNTUsEUT v %’gmaLﬂuﬁé’]’mmﬁ’]Lﬁamiqmammimﬁm%’w%ﬁ’mw6‘] wagAnidunig
szvuttaundoi edntesundsilusssued uenaind drenisvieusiuduieietisssuy
iUsgdanuangniinn K-water Ssanmisadaminfiognainnssuldessdivssansnmuasd
W@diesnIN LienaUALEININABINITVRIUTENA ST IN1TTANISRSIWIEALAZAINAINY Lite
anduyunssanthdmsulflugeamnssy Ussmeinmalddnisdansiifieldlunisdidufonse
vodlsanugnamnssukardnugramnssulaslduvaniuasmaluladnansguuuy wu nisldidou
awnUsvasd msldmaluladaiuauszerlna Smart Water Grid st disunisthdaudanduan
4wl sluFameluladnsusnindesenimiimeaa

- JewsnUsasd (Multipurpose dams)

WouelunUszasd (Multi- purpose dams) ﬂﬂai’l\islluGNLLG]“U’NV]ﬁ’J’ﬁi‘H 1960 viNlwUsEInNe
nmdldansadnvminginsiiuagnevaussaudesnisinfiiaduludasssegnaniamn
2aannITU (Ministry of Environment, 2018)

dousunUszasd gnusuiiielddmiunisestuseRvhiedestuinlugisdnim sy
famsUdesthifiednetussuiliiuthubow/gramnssy/msinems wazththesnwiitiflugs
UnANI0T19UAILAT (Hwa Young Kim et al., 2018) sliUssUrannideueunUszasdussnousie
4 SUWUU FeanaanfuaNdfny St 1) dmfunsaFeu 2) grangsy 3) nMsvaUsnu uay 4)
nssnwszduNsivarei (instream flow) K-water Tdmeremainamusfuadlsfunisléiily
Uspina gaamins uasndion1ssausenu TnensanUlmailfiiionsivalunseuadiieaninnis
THiietaguszasdaudausniisatedlansaiuinsusAanazinusysruresansisumy (Korea
Water Resources Corporation, 2018) Weudszinnsrsqiifloglutszimanivnaldld wansds anwdl
4-11
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North Korea
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Legend

m Multi-purpase dam

M Woter supply purpose dam

i i) Flood confrel purposde dam
MM Dam under construetion

m

MW 16 weirs constructed by FRRP

Yeonqs@ﬁkﬂ_;ﬁ%
River

2NN 4-11 Woulszaneinee Alslunisinnisunvesusesmenimalala
11: Hwa Young Kim et al. (2018)

- msldweluladlunmsdanisi

31U Usznanmaldd Tele-Monitoring System (TMS) Gaifusguunsraaounaami
mslnaduduressaluiafignialifigassuisihfisedsanugaamnssundn deyadifalas
duresazgnasluds "gudmuauama il (Water Quality TMS Control Center) " lukuuiZealysl
foyainiusulsazgninllddmsunsmuaslndulunungsafeou msdumesssudeuiu
SRTE AT ERIANCAUR LLazuT,stsm'm‘i’mmsammwﬁgﬁuq ™S fatdudaegnsnndiAglunis
muAunineInsi fenalassadeiugiudnlefiflaaduresnmdliuasmalulafidusesidnly
Feitu TMS Tdsunisindefignddyiaussmadound 2551 Tneidusiiunisesafuguuuulud
2552 wagAudMUALANNIIITaNA 917 wAdlADaduiiunslud 2558 inmdldnereuenssdy

AudAIuAN TMS wazUuussmnuuleiiovastayaninla (Ministry of Environment, 2018) f4nw
il 4-12
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Data Collection Systern Operation

P
¥

Public access

Public treatment and Public service
wastewater 2 /S
discharging facilities Real time water B9 ;
quality data = .
-
s Internet me v
(S" ME
Internet -Water quality data analysis
- Emission statistice
A
-
River water me v
gquality dala Water TMS Watershed
Control Center environmental office
Allocation of total
pollution load ] Data analys
i : J Data for assessmaent
-.‘_J \J of discharging fees
T = = s {
] - r . s
Intranet - ; : iem o - T
E i Administative
network
 rote [maral - Water quality DB
nction - Base data or
- '.._{ : assessmentof loads  LoCalguvemments
National automatic water i e ATk '
quality monitoring = ik -
networks me '

NIER
AT 4-12 SEUURTIRERUANNIMUNTEEELNG
1: Ministry of Environment (2018)

weAn gls (Mr.Kim Zoo Ho) faamsialuuuniedens fusenidesls U3t K-Water nann
Tumsdumuseduniinie Fos “n1sudmsdanind : dlugnisufcfesndls » Sednlasanitiui
whigfinaeded “Ussmanindldfszuuneinsaii ssuufusntisian-gege annsaianisal
1#uUU Real time 90 1wl WuSosteya software foyaainaufisuiiietaslunisindula 1
augnanslngjasouaquitiUssine visil K-Water iiuuidvmdnlunsdanisdoundnsuiaios
Water Supply sgradussuu neldimaluladadelnilunisusmsdnnis 019 Smart Water Grid
walulaBarsaumaasuisas sawdeya Demand - Supply fayadanistn ulsuiet ynauansn
dndsteyald suddldulovienisuimsdanismineinsiuuuysninisld integrated Water
Resource Management (IWRM) 1lalun1919unu” (nMsuseUuasnang, 2558)

o Mavnfivaudnduanlell

nnaldasmuuszaa 1.4 drudrueuwi ewauiunani wasdidsdnadunisamy
aaensulunmstnindualdlng fufidimnensamu W 19 ginefidaudgramnisuas
fufinswanneluszey 5 nu. vesginaiinaiisraweauiuasginiedidsaiigs Tuduud
Tsanuhihnduldlmilugies Pohang fiasaasaluiieunsngiau 2014 fardulsanuuvisusnly
Al Ausandesevinsniasguazientu (Private-Public Partnership) lulasanisiiiiussuy
BTO (Build-Transfer-Operate) 15391us139 19mAtiAn191509LUULLNLUTY (Membrane filtration:
MF) wazmafian1suenszuuiiisanoaluda (Reverse osmosis: RO) Ingdneiidgnanmnssufiniu
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n19tTAuda 100,000 ava/u WivussnlndiAes diuviodsissesnng 11.81 nu. lusandign
frwannnuieinsihlugudgnamnssuuisnfivas POSCO (POSCO National Industrial Complex)
wazUTuUgeUseaEnsnmnsHanvesgaannIsy (Ministry of Environment, 2018)

nualdindmenenisinuniwesfividaudaunlds nieussimsouds Boryung Sewage
treatment plants (Boryung STP) Lﬂuiﬂﬁamw’m'maumiﬂuwmauia ivwmmﬂaumslsﬂuuim
gnaf1eduilenaunuAlud 8an1sUgRAIN TN 10,000 AU.L./Y mammm dun st inu
agdugpamnssuangg ‘mmasﬂummﬂ Chungcheong iy Tupntufisntifiegnanmnssuan
Wou Boryung uadBudefiguusstiuiiod 4 danauanuduamiminensiivesnisldinly
p¥uFeunargmamngsy msthindumldlndlugeamnssuanasatissnwanudesnslddily
Uszinalg

« MsuEnindesenainimeia (Seawater desalination)

K-water IWnantnlagldnsuenindessnanimeziariuszuuiiifaoealuda (RO) uazihil
gniuldlunszurunisudadlnged uenaind K-water fdang seninainisidouasimu,
mmiuiaﬁl,ﬁaa%ﬁmfw%qmé (pure water) LLﬁzﬁﬂU?@%éﬁmw (ultra-pure water) Al#lunszuauns
yharwazemeiinoudnnes nisusnindesenainiineia (Seawater desalination) ifislésuaany
aulalugruedidunmaifiuanumainuaneluisnsdamundai iesmnauduveseuaymsinma
T &ousousenzia dmzaiadnidddie venand Wewulngfilndueistesldsuusslovdan
U3mMsUszUBnde lefasandsaniunsaivand Sguanmaldldlddnrhuniauilssmuen
indesenanimzianaziannhislufiufiviaueaui dundwonudmasldsunisdauasale
sudulassnisnduiimziadieninsiau 0.1 audusoiulududanaImnisy Daesan Seaside
Industrial Complex yeneilanyTuan Wielundadu RO water siolu (Hwa Young Kim et al.,
2018) Tuowian Sgunanmaldnaunuiiazdamuauusiundmiunmssuiunisuenindesanaini
neialulaugramnssumeilsiussme esnwuadssnmvsunasinfionisgmamnasunield
ﬂ’J’]ZLILﬂulﬂlﬁﬁgﬂsﬁu%aﬂﬁﬂLLéjﬂ‘ﬁﬂﬂﬂﬂaﬁ@ﬁﬁ]Lﬁ@%ﬂiﬂ@ﬂﬂﬂﬁ (Ministry of Environment, 2018)

Ssuranmaldrdssiduuloveieauayugaainnssi frensdumnalnnisidula
Tl 4 lumegaanvnssunsdnnind uanifleduasueufnaiisassduaruianssuvesniaonyy
Y5unadedaia "grsmaniduaiuonamnssuinsanTosurieni (National Smart Water Industry
Fostering Strategy)” 3u %ﬂ%zaﬁfuauumiﬁmmﬁuaqmﬂLamjuLLasmﬁﬁwmdu‘Ia%’uquﬁL?{m%’aq
sutnluldludended ssuvatvayuesdnsonvusslunglugeavnssudn Ao "adanes
gMAMINTIULWAIA (National Water Industry Cluster) " Ssrndslg¥umsanilugudgnamnsss
usAuan (Daegu National Industrial Complex) a§133udensaamu 233.5 Wudureuuuiiud
649,000 754 flyajomneioaduayuissTinimuavewitndudnsiauimalladluauienis
aSaazn13A1 (Ministry of Environment, 2018)
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4.1.3 qitu

(1) wé’nﬁﬂLLazuIﬁm'mnm'%mﬁﬂmiﬁwaeﬂizmmﬁﬂu

Faust) A.A.1950 Uizmmﬁﬁuﬁmmﬁ@LGUT,WNmegﬁauﬂuazmmm sunsindues
ﬁi’m'suﬂiz%fmﬂuwmLﬁauﬁ'aqmﬂmmﬁﬂL%ﬁﬂ‘um'ﬁaﬂ'ﬁzﬁmmmw%imawizﬁmmiuﬂﬁzL‘m
nevdsduanasasialanadail 2 dwwaliusinuanudesnisldilulsemaRuged udoduiy
anunsaifisnan vliguulueadesdafefiUsraunsainsedyivanne fouduaznnsvu
wAAULUILES 42 WWeuluraed a.e. 1961-1965 u3e?i3enin Tokyo Desert lutaaaa18anan
Uszruluwanlafealifthuszdildenuiuiadetuuiuiiands 10 Ju Ssdamansenuannuin
Tnglanzaniizanuduthrnmsnaueauiazein uenmniulursnanfetu maaiadule
voadlodlaies vliimsguihvimadivtuegannaudadgmuungadanmsauiiuinia
snAuld ?’iqﬁﬂﬁ’ﬂsmmjﬂuﬁ’@zyfﬁﬂgﬁmaaamﬁﬂuﬂ A.A. 1961 A The Water Resources
Development Promotion Law L& ¥ Water Resources Development PubLic Corporation Law (lu
neviane Japan Water Agency Law) laanguuneatuusnilingusy asALiiosasAuazanly
nsadsdumuilunisiansninensihssaiimisnuiisadedaeysadisununisdanisi
fugluyngui uazatuiiaesdidmnedieduaiunisysannislassmaisatuilugan ns
sgauunensiunasfiudnenwlumsiammuanmsdBusgualaedansesdnstull fdnvue
Huasdnsfidnialasnnusuiovesmnmadau

Tl A, 1978 Sguraduiiununisdanisminensiuimniintu ddumevdaduua
famsuuvisnnd U 2000 Wuukuszezen 15 9 LﬁaLi‘JuLLu’mNﬂflié’fﬂmiﬁwﬁﬂiamqumﬁmmi
plasiuazgUmuihvesssmaszeren neldunuwisend Sunudoslasudaduunurasamiios
$1u1u 7 e Faduiiuiifiiiusznnsondvegisienas 52 vesUssrnaialssma uasliunumogig
unlumsfuirdeuasugia uazunuvesioatuly 23 Smin (210 47 Sande) Afimsuimslaeizuia
Vioshu (prefectural governments)

MnUszaunmsaifivszaunedouduarmsuimsdanisluusasiiud Yssmaduiinig
fansuimsdanimineinaiegdades fnsaiiadeu dhe ases snafivin elmiAnaan
fuadlumsdamihliundszrnsludssina lnglustazguinagdesdinnsuimsdnnislidiuiiome
dmsumsliluszezina 1 U fauddesfiufndiluudailuginadidesiianluszduads 10
9 duhliussmeienuifuaduduninenaimauddy Tassadefiiaundudeuimsianisd
Tuteszezinaiiium ﬂaﬁ;ﬁuﬂm&JLﬂuizuuﬁ’ﬂLﬁufwﬁmmiaLﬁuﬂ%mmm%’wmmﬁ"jﬂé’m%’umﬂsﬂ’
Tulssinmnnisdesas 70 Jaduuvanhdwiuniaeiufounavenamnssuvestssna diudndos
az 30 veaildlutsuine Ieanuvasinifuduitliinsimuntulng dnlngldiitenisnuns 1
Tuwsithesfinisanulilasnisguianuihassildlunsdivimahiinniumudesnisiby

dmfulassadfifmunduienisuimsdanisdn wu Weu (Uuiideusndsuszua
2,700 wiAsUsTINA) U'ﬁzmmjﬂﬂﬁﬁﬂiﬂa%ﬁqméﬁiumw%mﬁmﬂﬁiﬁﬂLﬁ@IﬁLﬁaqwaﬁaﬂaﬂm
Fosnsuarldiftonistestussfivianmiviudae ogidlsinm Weunardiinisuimsdanisiae
wirssurangszauilulunuingUszasdnisldusslovd wu Ministry of Land, Infrastructure,
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Transport and Tourism (MLIT) u3ssdaniaif euaisisausslony ssdnsivesduniofsuia
fosdudufuimedanndoudinuesadrinuinguszasdeing wu iendnih uie Jostuthviau
meldnguineiieades

definnsannlasadaunuuasnmsuimstansdiedy msuimstansdilulssnadiu
Jadudnwaznmsvinnusiuiuvemateniiesanu lneinsensiwegduwnundnlunisuSmsdnnis
warldmnusauiionnasdnsdun lussiusneg Mesdnsunasesdiuviesdu ssfnsnImonsy uay
asdnssuilunsiuidon fetiidnuaznsusmssanisvetensiisrdos uaneiannsed 4-2
A5 4-2 aqﬁﬂﬂuﬂizmm’ﬁﬁuﬁLﬁ'a's%’mﬁ’umsﬁms%’mﬂﬁfﬁ

Legal and institutional setting for water allocation

Institution Scale Main Responsibilities

Basic policy, issuing of water right permissions (river only);
National formulation and coordination of the basic plan for water
resources development; operation and maintenance of facilities.

Ministry of Land, Infrastructure, Transport and
Tourism (MLIT)

Ministry of Agriculture, Forestry and Fisheries

(MAFF); Ministry of Health, Labour and Welfare National Formulation and coordination of water use and supply plan;
(MHLW); Ministry of Economy, Trade and Industry operation and maintenance of facilities.

(METI)

Provincial/State/ Formulation and coordination of water use and supply plan;
Regional operation and maintenance of facilities.

Japan Water Agency Basin Operation and maintenance of facilities

Local governments

Electric power companies; Land improvement district

it Other Operation and maintenance of facilities
organizations

Legal context for water allocation: Roman/ Statutory Law; (Specifically, the River Law).
Legal definition of ownership of water resources: Ground water is private owned, while surface water (e.g. river water) cannot be
made the subject of private ownership (the River Law, art. 2).

=) a v ! <] a (Y = < [ P
NIDUINWANTUINIDEINIINUTZAUNITUINITINNITVOU LTUAIRNTINN 4-3
= a v = K
M1319% 4-3 N15UTMIANsWenlulssnAgUY

Organization Facility Classification Relevant Law

Ministry of Land, | Designated multipurpose dam Designated  Multipurpose  Dam
Infrastructure, Transport and Law

Tourism Comprehensive river development project River Law

Runoff coordination river (Transboundary aqueduct)

Japan Water Agency Water resources development facility Japan Water Agency Law
Multipurpose dam River Law
Prefectural Government Flood control dam

nfeyadnafu aniulddssmadgduldnisuimsdanisiinuuysminis (ntegrated
water resource management) T,mEJLﬁumiusmmsaaﬁﬂﬂuumﬁgﬂLLavLLu’mU ﬂa'nﬁa N1SYIN
msamﬂﬂwmaimummmm FausERUNIeUNa9IuEtee NI SER U BeA Y TEe i%‘U’m
Tosdu lngesdnsmanifauisadosluszuunmsusmssnnsiniduusswunnussiuresiui
UFTRMS 1 Weulsziameingg wailleaesedmin Wudu wasinsysannisunsiu Ae ysan
usinenfiisrtesussuuiuglilulasiasesdnsiien WagUALIUINTYINNITNISYIIUiY
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BIANINNBUDNNAIBUTLANTIINIATY LONTU MIBIUAAUVBITTUUNALITRINUUNUINNUT R399
lnasuneludiusiely

(2) asfnsudmsianinirvesusemeadiy

msfnyRefuosdnaduivesamadiu Sanusiduegrmnniidiosdnylassadionis
ﬁmiiwmwmﬂszmmﬂﬂu Lﬁaﬂmﬂﬁﬁ’mﬁﬂﬁmﬁﬂﬁgﬂwaaﬂmsﬁmﬁmmsﬁﬂﬁmwmmﬂﬁi'N
MnnUszmedy Puuiirnudoinnszuviunsiugauduuszvsulasdnduedridsiiozdiosiinig
WA BULUAISZUUNITUS M5V 098 Log 1919 199na3 994 (drastic changes in the system of local
government)Imaﬁawau%’uLLazaﬁ’UﬁuuUszﬁmﬁﬂlmaiuizmyuﬁyugwsmmﬁﬂ (grass-root
democracy) fiddife Guulddidunsmunagrsiazanudedainanedsdelies ludie
yosUspmaUszrdulagluniviededaldnuneidussife (unitary state) wagdszauaudisa
nsztesnagnIsuIsviesiu Taglinsenunsaiieurnufusgifvinazanundmidvead vy
Fusaudd ae 1946 (1 Indsnnduanasesulanadsdt 2 ) Juinisusendldigsssugny ae. 1946
Fedaaiunisumsviesdunagniinszanssiuiaegreunn lagdmualmdmiinifesdu (ocal
officials) 1nanmiadendaresussrnsy ndeuduldsiuamiensuimstesdudanisuazuims
NSMAUTIWRRINANS 1 YesnuLed SaunaentuiinisfiandfvygRseaurf (the Diet) luons
sonngrnefiaslaulifumiensuimsvesduldvnlildsuddusenanidesdnlngueamie
mMsuImsviesiuiiiedesdnie seazBenvesnisuimaviesiuldgnimunlilungmanesing o
Tnslaw1zag1ade the Local Autonomy Law of 1947 Gseenlaeizuia Iuﬁauﬂawﬂgwmaaﬂ’uﬁ
Saduldludifesusgsssuyauarldlddudedumun ngranedlfendnnismunuiifuguates
Ssuraludiunansiifisonisuimsviesduislusedudanin wiesgunaludmiase q (prefectural
governments) waglusgAunAuIANIasFUIalUMAYIAA1S 9 (municipal governments) AUALURY
nsleusaaniguialudunandliuiviienisuimsviesdiuedsunn uenanddsldonian
nsgnssRantsnely nsgaesiunaiansiTakagnsine dadedrsiunisviesiu Ujjsusyu
13U Msrdiveaviosin Munsenteanngmneiiisiunndensilaesiuliluatuifien Suldun
ﬂ{]ﬁﬂ’]ﬁlLﬁ@ﬂg\imﬁﬂiﬂ’lﬁ’]imz (Public Offices Election Law) luf a.a. 1950 widriluansliifudn
Faudd a.e. 1947 nMsudmsresiuvesdguuri 2 sedu Ao seduiwiauasimauialduniseensu
Tnedgaalidunguunglidanuiudassuazaniunsuinsnuvewmuiedls

MIEMISTIINT GuutsmsuImssnseenidu 2 dau loun

- N1SUTMTTIVNITAIUNAN M9 MTUTIIVRISTUIRIUEIUNARIUNINTEN T
(ministries) uagymhssmiifigugifisusinsgnynnudulimni 10 nsgvs nhsnuludainyes
N3¥N339 (ministerial agencies) LLﬁ%@ﬂﬁﬂiU%M’]'ﬁﬁgﬂﬁa’lﬁl (administrative bodies) YOINNFITNT
nQrueAIMuAd nlUweunin 30 N8 AI819LY Y Agency for Cultural Affairs, Agency of
National Resources and Energy, Food Agency, Forestry Agency, Maritime Safety Agency,
National Tax Administration Agency, Social Insurance Agency s UBeFnsUI ST deinddn

WIUNTIUUAT L¥U Environmental Disputes Coordination Commission, National Public Safety
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Commission, fair Trade Commission, National Land Agency, Defense Agency e Management
and Coordination Agency uamnﬂﬁﬁqﬁﬂmzﬂiiumimwaauﬁiﬁ (Board of Audit) Fafusadng
daszmusyeTIuynlusEAunTENT I

- mMsuUTITImsdnTiosiu mnefls nmsuimsvesizuialuviesiunionsuimsviosdud
wuadu 2 seulng 9 (two-tiered system w38 two-tiered government) fiflaauduiusiu Ao
5EAUUU (top-tiered government) n3aszaudanin (prefectures) ig1uau 47 Fanin Inatdunuae
maw’%maﬁaqﬁuﬁimﬁﬁq@ AuTzAUaNN (low-tiered government) #393zAULMAUIE (Municipalities)
Faflszau city @) wautaszau town (192) wasneuiaszau village (wou) lussdudminuwiZenia
“Janin” wazdlin519n1s¥amin (govermors 1se prefectural governors) uinlifiodndunisuinig
swnsduning mesudaiondsansalanaded 2 aunsetdedagiiu fhsemsmiaman
nadendslnenssasszaauludmia WANIINNTUIMITIEAUTImTAnTogUwuudminuaznis
uinmsseAumauians egdLuUImAuiaf dutdun1suiunssiesd ugunuuund (ordinary
governments %#3® ordinary local public entities) ﬁ'ﬁwﬁ’@ué’azﬁﬂué’aﬁmiu%‘miﬁaﬁugﬂLLUU
NWiAY (special governments #3® special local public entities) 8nAae EULLUUﬂLﬁwﬁyﬁJﬂgﬂLﬁa
TngusrasdlareAiduulovsduaiunsuimsviesiuvemues Insfidesniiuiunndluainming
miﬁmiﬁmﬁugﬂLLUUﬂﬂﬁiuL%wmmaqﬁuﬁ n5dnosAnsuarS UM vtIsLUI Mg
Fostugunuufimdisad

1) n v3eluAfikAy (Ku 30 Wards %150 Special Wards) fegiamzlunialaiien

2) Mﬁ’wﬂ'ﬁﬁmiﬁaa?{ugﬂquﬁmwgu (special local public entities Unions Samaduiite
Fuflunusufufumensuimsviosdiudu i 2,492 i

Heidluusasmhenuusmsveduariiie Rty gRvsoanvionu wavineusmvemmes
Tnerts 2 dhedrunanmaidendalnenseesszevu

Fedumnfinnsandssdunmsuinsdanisieessamadiu Ssfsfinnsululassadians
Umssansduuardnaneinnudenlowesaesdinidniety

Tumsusmsdanisivesussmadunuin fnszvsamdniiiAeadas 5 nsensns udas
nsgnsdngunei saduayumsandunmsluunuimsssudaznsznsa Insunuimuingves
nsgnmaidgdadussuuuimedanind Judnmit 4-13
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Water Supply lor Domestic Use Ministry of Health, Labour and Welfare
« Water Supply Law

«Law to Promote the Implementation of Programs to Preserve the Quality of Source Water lor Public Water-Supply, etc.

Water Supply for Agricultural Use, and Development of
Fores! for Waler Headwalers Conservation
+Land Improvement Law - Forest Law, etc

Ministry of Agriculture, Forestry and Fisheries

Water Supply for Industrial Use, and Hydroelectric Power
Generation
+Industrial Water Law - Industrial Water Supply Business Law, elc.

Ministry of Economy, Trade and Industry

Water Quality and Environmental Preservation Ministry of Environment
«Water Pollution Control Law

« Law to Take Special Measures for the Preservation of Water Quality in Head Waters Areas for the Purpose of Preventing Specific Trouble
in the Drinking Water Supply, etc

Sewerage Ministry of Land, Infrastructure, Transport and Tourism
Sewerage and Water Waste Management Department
« Sewerage Law, etc

Flood control, River Water Utilization, and Dam Construction, etc. River Bureau
+River Law - Specified Multipurpose Dam Law, etc

Overall Coordination, Water Supply and Demand Planning, and Reservoir Area Development Waler Resources Department
« Water Resources Development Promotion Law - Japan Water Agency Law
«Law Concerning Special Measures for Reservoir Areas

Organization of the :
Water Resources

Department

A 4-13 nssnsnneldsguadduiiiendestussuutimsdanisi

Iuﬁ'ﬁ%LLamiwazLﬁﬂmLﬁ?‘iaaﬂ,aﬂmﬂﬂszm’mﬁﬁwmimyjﬁqmLLazﬁwmwﬁwﬁmLﬁ'm%mﬁu
nsudmsTanst fle nsensaeiiau Taseadieiugu euwa uaznisvieaiien

psdnsfifiunumiAsatestunisuimstamsiluvssmadiu fo nszvmeiidu lassads
ﬁ‘yugw ANUIAL WATNITY B39 87 @1 3EH, Kokudo-Kotsu-SHO %3 & Ministry of Land,
Infrastructure, Transport and Tourism w30 MUIT 1funsensasiiSunumaseunqui sus n1s
dmauarnunuiiau es oun e1e13 1y with viide msvagednm nnsuds wlswviens
vieaiien uimsendewingt savsnsRaLmuNIda Wy sasmsiuiiedeRivh anufunsmes
Nufinzialnesou Judu Duesdnsiiflualngdususuaosmessang sesnnsensanailya

o unummstimsianmaifiedesiufeivh

MLIT fumnnuazsiunaniiadiondussuianardunsuimsinnisivesseme fdnin
ms%’mmifwLLazﬁﬂﬁﬁaLﬂu@uéﬂmq ﬁmigim'm'ﬁﬂ'ﬁﬁ’mu%’mﬁuﬁLLaza%ﬂaﬂ’nmﬂuLaﬂmwsﬂaq
szuuUImMsnuiAndestunaneniisanu difnanuuazvitsnuiiogaeld MUT uansdannd
4-14
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prufinandisdu nsuimsannilulssmaddududnvazaisinudmiuremany
NUIBIU Tuiuﬁuﬂﬁymwga%’%maﬂaw ﬁﬂivmaqm"m6‘]LﬂﬁALLﬂWé’ﬂMﬂ']ﬁU%Wﬁﬂmi LLaﬂ%’m’m
Sruiloanesdnsdug luswdusine fapsdnsUnasasdIutiosdiu pednINIALONTY UarDIRNIBLY
meldngumneifsitos dsduumumes MUT ssduumnguszanuanulfidanisysannis u 3
Frumdn uimsdanindu 3 unun ngldnsunineanst éun

o uluieningInn

o uuHunNeINTh

o uimuiiufitnifud (iwdi 4-14)

Mndeyassunssmasuwasonadosin MUIT Uimsdanininaneldudnandidie n1s
Aruaudnsnslnaluwa s i el TS i A v ssmenasarunuu v undn
(https://www.mlit.go.jp/tochimizushigen/mizsei/water resources/contents/current state.html
) nelassasdlussuuuimsdanstiiuimsdanmsiag MLIT Ussneude

o Bou Usznoudsideutuih Weundsrlwih ilensliiwianiaesadou inwns uay

QAAIMINTTY

o madanslassiensieay Suasiudigu Weruaudnsinisivaluuit

. Anovdni

Tutsemadiu daldinlassadrmdnmanifessvufuinduiionsuimsdanisndnlu
Ustina ($opay 70 vasUimaninfionun gnudmsdanmanielilassadefignimundu) uuidelunis
vimsdamstidunsysannisnslivsdemdannminenaiuasnistestufefivaluasuieatu

- msvmnsdanislassdeuii

U%mmﬁmuswmuzﬁﬂu@ﬁ 1,690 1y, Andulszanuasuvinvosaadsvilan agnslsh
1 guiivsznsmnuunnluiuiifiduuauiagsida Ysinashluededeaudedauszanami
Tuanuvesdadsilan m%wmmﬁwa@ﬁu%uagjﬁ’uamwaflmﬂlﬂuﬁ'ﬁ@mﬂ Uinauheuasitiud
qaru Ty woagnsiing uenanigivsemadsgetu withidnwurvaludisdu suviliusina
dudruinnlvasennuiaetnasangs (Water Resources Department, 2014)

djﬂuﬁﬂizaum'iajashwiaLﬂauﬁmﬁ’uﬁaﬁﬁ’a Tnetamzidoni wazUszmalianuddy
‘UisLﬁuﬁaﬂdnmﬂ%ﬂuamwﬂmﬂ?ﬁmwaqamwgﬁmﬂm

Uszinadud ﬂgwmmmjfw uwsnsithoonidudu A uag du B %’uagﬁﬁ’wﬁwﬁﬁuamﬂﬁwma
fuq mavdmsdanisusiddusunaniiiives MUIT safusgunariesiu Tunsdifusiildogludy A
way B iuwithouadn switlunsuimsdanisasfiuvesusnmeues
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'.I"n'ianaged 5!’ the governor I Ciass A river (directly managed segment)

of the prefecture or mayor mmmClass A river (designated segment)
<4— of a government ordinance

i 2 g = Class B niver
designated city. (Specified ] )
‘Segments) Law Applicable river
- — Ordinary river
= Bt;uﬁry.bmeln] {rivers outside the scope of the River Law,
i refectures  «
e » prfoctes
.- ~.
\ .
\<
-_/\ A\
|
) Managed by the governor ‘/
ational Government. of the prefecture or mayor . \/
Minister of Land, of a government Managed by the mayor of
Infrastructure and ordinance designated city. e B municipal government:
Class A river system Class B river system Other

A 4-15 N1sUIsIaskatndlassasanisnseesnalulsemagdu

MLIT fivihiisuRnreundnlunmsuimsinnisudinansdfaihusana fidndiulszanasdos
a¥ 7 vesnuenwitiaun austausmsdanissanlundiidusineg enviu law applicable river
weouliaegesrundniivenvitesindu A waz B (nwil 4-16)

T — [@Class A rivers 1

] Fiivers that are part of river systems considered to be particularly important for th
maintenance of the land or national economy. These rivers are designated by the
119 AR5 [Minster of Land, Infrastructure and Transport.

H

140,000

123,581km
s

120,000

®Direct management segment
Segments of Class A rivers with a particularly high level of importance
d by the Minister of Land, Infrastructure and Transport.

100,006

20,000 BRgE = >

Tobe mnaged by the governors of prefectures designated by the Minister of
and. Infrastructure and Transport.

40,000

Class B rivers (statutory consignment administration)
b Rlvers that are part of river systems, not part of Class A rivers, but cansidered to be
for the i of the public. These rivers are designated by the
wernors of prefectures. Management of these rivers is cenducted by the governors of
Eefeclures

20,000

[

red OLaw applicable
E-“’gg OClass B rivers
OClass A rivers (designated segments)
OClass A rivers (outside designated segments)

The Ministry of Land, Infrastructure and Transport is managing rivers with particularly high

level of importance  comprising 7% of the total length of all rivers within the nation.
Management of other rivers is delegated to local governments (exciuding Law Applicable

NN 4-16 UNUIMUTNNY9 MLIT TUn1SUSTSINNITHLILN

gnsranslunislesiunazinnsennieluwiinanesnedosdnsiiieitosisnini 4-17
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Basic framework of flood management strategies in Japan

Measures Details of measures Administrative organization
Prevention F"“_"O' of "00‘1\1';2 itos for fiood ) ’ \n"éldetnlnrdg_ of [}"'ers and adjustment of river flows using dams | . giyer management (national and prefectural governments).
maintenance of facilities for flood control) | and retarding basins.
of
inundation Saf f livi + Restrictions and guidance on land usage * River management.
(prevention) | =0 WaYs oriving {urbanization control areas, hazard maps). « City planning bureaus.
Inhibiting increases in flooding water * Development permilts. L - Prefectural governments.
+ Permits for rain water infiltration prevention activities.

[y w | Flood prevention activities « Repairs of emergency facilites and provision of precise information * River management.

3 s g k] = Responsive action to deal with scouring damage and leaking levess * Flood prevention groups.

L] - - O

o5 |wgc

ng = - — - - 3 —

EQ |8 % Evacuation and rescus Evacuation, rescue and provision of relief for residents. Municipal gou_emments. ]

¢ § % 55 * In case of major d|sas_ter.

== (&0 E Organizations of national government, Japan Self Defense
2 8 e - Forces, etc.

g § and i”‘“ S to ’ r‘-:::EIE‘II“rI‘:I:‘I\f;-:]\r:l' infarmaton IEi_]iIh'JII'-'g avacuation assambly paints and . Municlpa! gDVEI'I'IlT'IEntS.

@ @ B ¥ outas .
g E £ ssennation of infarmation regarding flood danger River management.
E L) 3
-— a8 . .

= : . : + Systamiz + National and regional public organizations.

- 8T ¥= = = 4

E @ ol 3 | Formulation of disaster prevention plans temization of vanous implemantations with assumption of flooding 9 P ga

58 | 8% E * Allocation of roles and clarfication of responsiilities. + Designated organizations, etc.

%8 Ex -

‘] 2 EE E . ons of facilities * Management with consideration for changes in river beds. | « River management,

8% E E g ALt * Maintenance of evacuation assembly points. « Prefectural and municipal governments,

Al 4-17 nseugnsrmanslunisdnnisanndelaenisianisiassneutintulsenagdu

wmsiasedssuerdunsdfnundmiunmstanisduiluusemelng L§
e msdanmside
Tuvssmadgyu fn1sdanmsnisssuisiuuuviousn (nuuasiniia) dudausdnnsugs
nguanenssznethlud a.a.1970 ndnnislunisdanisindevesdiuiindnnisddaléun
_nnsanUiananing o lnaasdund sinsssuend TaslaniznisaauTinalulasiau was
wgaWa%’aﬁLﬂummmm Eutrophication #38n15.UIUTUYBIAINTE wé“ﬂmiiﬂwé’ﬂmsﬁwﬁmuaz
dhmsnglumsdanisinderesiiufifioglndundsi w desflegiusnddyauuis neeaiuvde

a

U9 MLIT IGUﬂ’]ﬁWGlllﬂLLauﬂﬁUﬂﬁﬂiuUUUQU’lLaEJV]lIU’i%ﬁ%ﬁﬂ’lWﬁﬂﬁ?MﬂUiuUUUGlLL‘UUL(ﬂlIE]EJ'NLGUN

a A

spUUAznaWY wardinsuisiinaensunsemeiufifiensuimsdanisluiudidug

o msthihnduuldlu

maidendualdlmidoduuasihmadenlddudumetseidesdoudiindouds
suusslud 1964 Aeumsutsiufwlodudniingslafien dausiuin nsididefimnisdidaud
snlddrdmsuigmamnsnilulfouazulng warlssnuilddesnstnmaings THsudun
othwsiaiilos ihilthnduuldlnmidnduivssanmdnilldlugnamnssy nelulssuunauis fnnss
lAaiuieusesas 90 vosUiuaniiléiammn (Yutaka Suzuki et al, 2002) nisthuindenduald
Tmidadunadeniiguuliaauddy nnussaunmsaififimsmaseddundeuidu wu Aidesinlo
ng Wudimaidmeenvhfuidauifuugs aavelavasudumsiiiidsveadieamitauay
nsowduissiinn 2 ﬁﬁ@mmwaLLazmaswmQﬂﬂ'jwﬁmizm (NFUNNGINA, 2563)

wananil Mnmsveeiveadesiliindediunstiagninuldluianssusiagves
dlowde mafiunisinaveanszuaih (35%) nisliinileduaiunivie (21.6%) uasiazaefiug
(20.2%) N15&19DNN (4.19%) nsldiiensinkeundeula (2.1%) uazAanssumsgaavngsy
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(1.2%) fimsldinsieaus1uuantssian1svausenuLiNon1sinens (5.8%) (Haruka Takeuchi and
Hiroaki Tanaka, 2020) Wa@ndnan1wi 4-18

Directly supply
industrial use  Toilet flushing

/

A%

Industrial water
system 1.

Landscapes
21.6%

Irrigation 5.8%

Data: MLIT, Recreational use

Snow meltin
9 Try2016  21%

20.2%

River flow
augmentation
35%

Al 4-18 nsthndusnldnadludu
7131 : Haruka Takeuchi and Hiroaki Tanaka (2020)

- nsdiAnwmsdamsthluangaamngsy

TassmaihinduanldlndiBeuinnssudteysanmsnisiminduanldlndlugnamnssy Ted
Taei 1u5jﬂu (Haruka Takeuchi and Hiroaki Tanaka, 2020)

nsldirdinanludiosdlnifu (toman) Tefiundn dwiuRanssuynagravinssuuagnisldoy
uq ifeauUszns: 1) dreldaunseldinteanldediussaninm 2) nevausinrudasnisi
qmamﬂisuﬁtﬂﬁu wez 3) anUSunaniidesnis Lﬁal,ﬁulﬂut,%auﬁlﬂuﬁmLﬁuﬁ’]ﬁﬁwﬁfgﬁm%umi
Deidsrtuunglefurideminanudesnislidufiomsvatssmudmiunsineasiuiunau
pmngn1a AMNABINNsvaUTEMuTInTigalutaeggiou u’mmaamaamwaﬂmﬂawﬂsﬂm
annsnthluldfuAanssumsgramnssuaznsldanudug mnauanindufivousu venani
gafamstmindualdlviansevildludonded Tngldviodnigaamnssuiifoguddniuns
Deidinan deliszndaaldielunadeaineie

Tassnsithndusldlmidoguuuguvesuunnlmisasannsolfidusuuugshanis
urndualdluld i onsavaeuarumanganvesinigniindusldlnldmuaanssunis
9NAIMNTIU 5¥AULN509 UF + RO (ultrafiltration + reverse osmosis) Wsunsinsslulsadatni
Fevoadiosdlatu aunmussifiinduanldlumdilléainszuu UF + RO grasiatauazdieudioy
futhililugeamnssuaidluiiaugaamnssudlaiu

wananil geldsiiunafunumuuaeunufuuieveieg luanugnaimnssudlagdy
(Itoman Industrial Park) 1l ons1aaeunislduinlugmainnsnludiagiy wazdvuaauainiii
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foamauazunuihisuld msAnvdunurenhitndunldlnidadnlnenszuiuns UF + RO
fuiteusuifiuenuannsalunsvinsilsvesgsanistminduanflmludie ey

WewFeufisuauninienifivndunldlmitudifionisgrannssmiy Whmadu
Fregreunilogaavnssuanuiey 6 uisiidseyludaugaaivnssulufiesdlagu dviunis
Wisuiisunua s e s inauLazingeamngy anaduturesansueudunidivun
(Total organic carbon: TOC) Tulnsiau snun (Total nitrogen: TN) lulase lulnsiau (Nitrite
nitrogen: NO,—N) Tuwmsalulnsiau (Nitrate nitrogen: NO5-N) wauluieululasay (Ammonium
nitrogen: NHg-N)), vowudsfiazaneiiavan (Total dissolved solid: TDS), infouaslans NATIVEADU
Fawuinan TOC lunsdusiuszuu RO dindenitldanndedragnamnsay Tumenduunsld
sUUTURIY RO Wanszsu TN waw NH,-N fiasntudlaifieutusosnailulssnugaanmnssy A
adures Na, Ca, Mg waw CL 1n3zUU RO dndniegnstgnamnssa ilesannszuaums RO T
§hsn1svdnindeiigs (>98%) svUU UF + RO Ssanunsandnthiianduunldlumildlnefissfuinded
sndmilulssnugaamnssy (nwi 4-19)

[ Reclaimed water [ Industrial water (w/o treatment) M Industrial water (with treatment)

5 50
| (a) | (b)

E=Y
T
B
(=]
T

w
T

30

28]
T

Concentration (mg/L)

Y
T
Concentration (mg/L)

TOC ™N NO3-N NOz-N  NH4-N Hardness  CI Na Ca Mg

A 4-19 amiUSeuieuaunnivesdisimaukariiensenamng sy
111: Haruka Takeuchi and Hiroaki Tanaka (2020)

LUABUNMIBIUT AN Tumugaavnssudlatulddidunisidie 1) vhaudhladunu
fivausulddmsunisldiitnduunldlng uay 2) ilensreaounisldiniegnamnssuuas
ihdszuilutiagdu Tuussnuiem 261 uisiiduuudisn Tisummeuan 95 u3En Tae 13 U3Ew
21 95 widldiuilegnanvnssn uagdn 82 U3dm IdsuuseUn dldiiflensgnamnssudanlvg
(9 Tu 13 U3EW Sevar 69) mevinhiitndualdlndzduiivonsuldmndunusninhildly
Tssnugmamnssu (35 lww/gnuiaiiuns) Tuussagléihssdn 45% (37 10 82 U3E) Aeudinan
ezl fiindunldlmsimndunuindiiissn (200 ww/gnuiafiuns) nadwsmanivedd
flihussunsensuidihnduuldlmildnenidldhlulsmugnamnssy (nmwdi 4-20)
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Industrial water user -13 companies- Tap water user -82 companies-

@I

[ Cheaper than tap water (200 yen/m? ) B Cheaper than industrial water (35 yen/m?)
¥ Do not use ( ) - Number of food company

A 4-20 sunuuiannsdnhnadualdlnineesusula
131 : Haruka Takeuchi and Hiroaki Tanaka (2020)

Tunsuszidiuauausalunisiilsvesidinduunldnldmsunisldaunia
gRaVNTIN Auyuveentstisnfitnduanldlmignusadulasmsduiaduyus udiusasnis
sfufiun1svesnszuruns UF + RO Tumsinwnil duflugruinaziinisdenhiithndusnl vy
wngmamnssuluiiesdladiu Ingldviedrethilédmsunsedifiognamnssulutiogu el
fnsneasiatedeivszduimdudniussdifitnduanldlmivedianumionitluduasugio
femsteaiislssnuinifndualdlnivuelngfdsidiniswda 5,000 gnuiaduns/fu wio
10,000 grurariums/fu TnsdiarldaginssuUssanm 87.4 lwu/gnuiadiuns way 68.5 1w/
anunatians Tuusaznsdl nedndimardvsiihnmsfadslssnuiniidendualdlniiunadend
wangavdmunsiisdludungeamnsnludesdlngu mnaudesnsiiiiogeavnsaud
WINNIANUEINNTaTRssTUUUTEURamnssulutag

160 '
140
— L Reclaimed water :
£ 120 !
B ! :
Z 100 :
3 3 H
S 80 f i
60 I 5
40 '

2,000 5,000 10,000 Tap water
m?/day m?/day m?/day

AW 4-21 1alaeUsEananed reclaimed water
7131: Haruka Takeuchi and Hiroaki Tanaka (2020)
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YSunaunmslduwesUsemagugnldiionisinunsuiniian sesaswnfenisidluaiisou way
fimslalunimgnamnssutesian uansisnini 4-22

(Unit: 100 million m3/year)
Ev%%qﬁm The national average of the evapotranspiration
Sp! amount per unit area is 601 mm/year.

2,300

Rainfall

6,400 5 558

water resources 4,100

}Abundance of

The rainfall is calculated by the
Water Resources Department of the
Ministry of Land, Infrastructure,
Transport and Tourism based on
the 1981-2010 data.

The precipitation is calculated by
multiplying the average annual

precipitation (1,690 mm/year) by Ground Department of the Ministry
the land area (378 thousand km?). water of Land, Infrastructure,
94 Transport and Tourism

(29
544 117 154

The abundance of water
resources is theoretically
the maximum usable
quantity for human beings.
The rainfall is calculated
by the Water Resources

based on 1981-2010 data.

A 4-22 dadunslduniioinguszasdsineg Tulssmeaguu
(Water Resources Department, 2014)

suuuumsunasesluUssmagu Wumsnszaresnnagrieiu Frdunsuimsianisihie
2¢01181AlATIAT19NTNTLILUIMVUAING1IAIY (NMTUTMTTANTUUULL ARNITUNATEIAIY
viosdiu vo Administrative Model)

LID 1funsdnsansisusvesdyuiidedulnefinuasnsnazyssyvuluiudiy
au1dn ietiufuiauiuaruinsdnnisiuiinisinunsuasraUszniurestszinadiuly
LURR Q) Imaﬂq'mgj"iezj"i}mzﬁd’mi"mLLawwmwaﬁﬁ’zyJ Fauaduluntswauilasens
qunsziedanisdsinarszunoi

4.1.4 \wisasuaun

wsesuaudifuussmaruadniifivssensmuuiu fefiud 41,503 msailawns waed
Usens 16.3 Suau Usswesegluiiufiaumdemnnuidauaendnuesglsng funnideanie
un waitlsed §9d wagainan USanaiduadededusyanm 800 uu. wifignfouiluiuds
\osnmsasundasanmgiennia wsosuaud’ foidu 1 ludsemaniianiusdy “Uszme
wsiuAush” (Low Countries) Wuifgnduffuiuaiden dniwandsn wagiuma (mameuwilo) iiesann
UizmﬂLwdwﬁagiuﬁuﬁﬁWﬂdwfﬂsza N uARLR 41,543 A5.AY. wuadufusy 33,893 #9.04.
warii 7,650 n3.nu. Ineiuiind 17 WeddusivesUssmaduiiuiidiinanmsnunsia uaziiud
Uszana 20 Weddudvesussmaegininssdutimeia dudn 50 wWeddudeggenitssduimeia

62



Wi 1wns widu daabidnvauzvesaningivseimadui sivau anwnisalmandvinli
wisesuauadulssmaniinnudssiedgyvivhuwaznisuiauaauliisunsdulalueuan

dnsuilgmiAsatuuaivmahanmstagransslulssmaldanaugunsiess
soiflwndausd a.a 1970 wilsesuaudslidgyminisandsvesnsneunaiy Jymfiddy
Rertumafivnsiludagt 1un lussmuassloamaanmanuns iesniiufivszanuaesdy
annvpsiufivavualuyssmaduiiufiinuasnssy
(1) ndnAnuazulaursnsuimssamathvasUssmAsasLAUR
NnanmivsemanduiiguiuazUszaunsalgnnde 1l a.e. 1957 Jausesuaudindsy
fugnnseasilng ATT071 The 1953 North Sea Flood” Iasanuainainnissauiuvesinlugg
Tulsnaduauunama vainduaumgagiuanidsaniofisuussauiliiinadugs denalimdou
Wananeas vldituitesay 9 maaﬂwmmmagﬂﬁﬁﬂ LLazmﬁ;miaiﬂ%gqﬁ?mi'ﬁ'iwzmﬁm“lﬂﬂ’h 1,836
Au Uudeu 4,500 ndagniiane saulufsussuvundi 100,000 aufinaneiduglifeyordelae
Fans1 nugnsaliios undsuddgivinlissunase fuauseeiudin Fusuauamena (Ges
av 0.84 993 GDP) luAulAsen1s ‘Delta Project’ #381ATINITHAIUITE Uuﬁ’mms‘f’] e mwm
mamvmmﬂﬂawummqmﬂwwwaﬂiﬂaﬂ otfuTnnnusiin s fa- LYAAT VOUUSOTUAUA B
siiumslos smireeudanisun Rikswaterstaat (RWS) Usznauludae Liou Wuqnum i
AL TsaisUsEgssLItUTnaUIne N dWomuauimaallingdnduani Sadesdaniisi
ysluiufiegordoresssuvu
Tassmssananiilfuseswaudnaneluussmaiidansihddanlulan Funsinuasl
Foandgyiudamviaugren mmsa’mLqumiLWWzﬂqﬂlﬁmuﬁéfmmﬂﬁmmﬂﬁwﬁaﬁgﬁmi#’f
agraigane Jagduusesuaudaiuisadieandudnnunsgudududu 2 vedlan Wussuiiss
GVEORIMERY
{19931 Delta project Fodldsuusunammiaa ﬁﬂﬁgﬂLULﬁ@%LLauﬁé’ﬂLﬂuﬂsumvziﬁlﬁulﬂ
FeusltEnansInag Usgrsunnadaieuismesine - aEiieatut’ (Water Authority Tax)
WAy “Waterschap’ a9fnsn1sdnnisunszduviasiu uas Rijkswaterstaat’ 29ANINITIANTTY
seduUsing iedanldlumstenuendeu Usegseuiodn ssuutostutviausine saufenns
U3nsdanisunaue wu mstidanids ddnesinudarldiiediuivnidadeznesing 200 - 500
gls/8 vidoAmdudulveUszana 7,000 - 17,000 v /A Guegfuselfuasiuiiogends)
gnsAmansranvesUssmaAtiunsysannsidmang 5 dudimeiu laui 1159519506
MslAne sEUUTng iasugha wazinuasnssy dufuassgiasjaiannly 3 Wes léud Amsterdam
Rotterdam uaz Eindhoven imuneszaze1ivesuszng (2030) & 3 Ussidiundn lawn wateu
yadeniidstiu nmundles uag nisdamstiuaranmgieonimudsunlas
2 ewnIUEMIIAMIthuasUssImALsas AU
Tassadeszuuuimsveausosuauduydlidudseiv Tussduglinausesuaudilanain
glsU w30 European Union 5o EU wWuguimswan Tussaudssmedusguianay gesasungsesiv
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v

FINTA WALVIDIDUNI BNAUIA ANUAIAU UBNINNL LUAIUNITUINI5IANTTUN TuseauioIfudsdl
NIFUNMTUITMITUIBN 27 Ay B uguinges ¥3e Basin (N 4-23)

Institutional layers of water management in the Netherlands

| European level
European Union International River Basin Commissions
= - (Rhine, Scheldt, Meuse, Ems)
Legsiation and reguiation for water,
floods and the environment Cross-border water management
National level
Ministry of Infrastructure and the Environment
Water, spatia planning and flood protection at national level National Water Authority

Plnning of the national water policy
Co-ordination with other poficy areas (spatid planning,
envronment, economic development, agricuture, efc.)

Operation and maintenance of main water system

Provinces (12)
Integrated spatia and environmental planning
Supervision of regional water authorities (RWAs)
Groundwater regulation

Co-ordination with other regional policy areas
Regional water authorities (24) Municipalities (408)
Operation and management of regonal water systems Local spatial planning

Flood defence Sewerage collection & wastewater transport
Water qualty & water quantity Urban dranage

Wastewater transport & treatment Stormwater collection

AN 4-23 TAS9E519U5M59RNNSUIVBIUTENALLLE DS LAUR

Tuszdunsenaiu Ussmausosuaudl 11 nsgnas Tnensenssdidunuinuagsiung
niA satunnsuTnnadanian Idun nsgnsasdsUgnadiuazdsuindou nie Ministry of
Infrastructure and Environment (I&M) ‘TfﬂL%auIﬂdﬁuszﬁuqﬁa EU TugUiuuves Ministry board
neldnsensied nseunsaniuau 3 @ lawd wleuie n1sUUAns waznisnsivaey 4 7
mieeugesn1elin1susmsves Director General §93unsafu Secretary General kagsguUnT
muadu laun

1. Royal Netherlands Meteorological Institute
2. Rijkswaterstaat (The public works and water management)
3. Civil Aviation and Maritime Affairs
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Mobility and Transport
the Environment and International Affairs
Water and Soil

Human Environment and Transport Inspectorate

L N o U A

Netherlands Environmental Assessment Agency
wazilAneNIIUNIENIS Delta project %um@ﬁ’u%’gmum%uaz State secretary
e Rijkswaterstaat (RWS)
Dumheouddaiidnidlunisuimssaninh Tnsemzegademsuimsiasaneoudt
Tuvszwe dWelviuthiifdumsssuieth mseyindauandon maduge IHediseandam
Fonn15UIMISIAN13590E91 Canalization aseuARuAsuAnIsHu TR lunzinauLfiondn
iset1 msdnwsgdutfioniniude lﬂﬁ]uﬁx‘lmi@aﬂLL‘U‘ULLazﬂ’JUﬂuﬂiz@Jﬁuﬁ’]Lﬁ@i%UUﬁLaﬁ
wiu MydlrvesUatunsiia Wudu iWmnensailiunuresesinsiamuiunanae nsadunis
detostutivhy Snwiluiididouaslvissrmuiithazeialdifieans RWS dudndeiinisuims
famsuuudeiiufiazdanuimelunisadtsaunanansdu 1wy nsugia Auandeu uazAmnIN
P30 Fatfunmsmaunuiuuysanmsasinisdanisilddsturouiuniud uazdagtundnAnvos
weluladwmund livharsszuuinanienus aduf e undnfad dyvesnisuimsusein
LLTOSAUA
TassmsseqlunsudmsinnisinvesUssmmusoduaudagiimamaunuuuysannislufu
nswannlugudun Tneaniz Mswamndios Wy n1snsuRuTRA U wazuRunTTRUIANTLE
firufiruglusunmsousndfiufidideanasundnit (Green and Blue Delta) Tnsinisfuiiuiiaosils
v Iuiuiiddenfoduiuiidvann deusenuiidideuasiuifduiiu @) ety
M%@ﬁ';asmlfziu Delta project ﬁﬁimqmiﬂaaﬁgﬁu 16 Iﬂiﬂﬂ’l'ﬁ ﬁgﬂmmmmﬁ%u wifaduth Usea

Y
1

spveta unstuedu dadewihuihiidudmeiaeeninushii vildneissuieglnanniuier
01 wﬂwmmuiwuawuauaumm fanudn anunsaviinnnensld drulszgszunsihagrhmdai
fuamznaeduauns Wetlesiunmednvenidnguniioged wilunmsunfendalihmes
naitrgdluld vinlviordnuszasdafuannsnegld WWudu uenanilassnsmaissldusslon
nneluladansaumeadi en15919uaue139 90115 MRLANgMINBIRNITkaENoUSINIT Y
A SURAYUAINTAUIMIITANIsidagadesid waglasuatusiudeanynaululseina Delta
project 3dldsunisendesindulasenisuivnsdanminfiaaslulan

dusulpssaiieves RWS wuadu 2 su lualassadanmsusmsdanislusedudssme uaz
syduniiana dsnwil 4-24
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Rijkswaterstaat
Executive Board/

Corporate Affairs

Nationwide
organizational units

Corporate Services

Centre for Innovation

Central Information
Technology

Major Projects and
Maintenance

Programmes, Projects
and Maintenance

Traffic and Water
Management

Water, Transport and
Environment

AWA 4-24 Taseadneuea RWS

Regional
organizational units

Northern Netherlands

Eastern Netherlands

Central Netherlands

Western Netherlands
North

Western Netherlands
South

Southern
Netherlands

Sea and Delta
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4.1.5 d5uea

Uszinerdaaadulsymeidvunalugdrdud 41 vedlan ﬁﬁuﬁmﬂmjagﬂuﬁﬂstiULLaz
ﬁuﬁ%ua&ﬂwmw% TnefifufisinnanuaUszana 670,922 ans1aRlawns ﬁﬁuﬁiuqﬁﬂ 547,030
ans1ealawns maienuinnat 525,000 Alawns Tneduwiiaiendn 4 ane l8un wddas
(Loire) waituaut (Seine) witnn1seuy (Garonne) wazusunlsuyl (Rhone) wail Tduusivalsy
(Rhin) fiftduddayifuglsuusfiamuddfunsamaliiniushingn 4 aedinan Tneduiiis 8

Vel @ anevandeiuaseUAgUNUNDITagar 62 vadrTuaan Al uNIU wenaNildaduei

(% '
a

yiaumastigng q 110N 34,000 wis waediufingeorunusluaunagmsnnT 10 1umsns
Alaluns (@51 9d9Ium, 2561)

(1) udnAnuazuleurensUIMIss AN st yasUssmA S

UsznearSaaalinnuddnyiuiluaesin fe lugusdunineinssssudsuiduluns
vilangulnAuarnsTélunagnannnssufidesdinsquanmuaimuesinfiolidnswamiegad s
wazauddylunisdnniailugiugresiefith Wesndsvaulymeynsetoseds wazusazads
adanudemgegan vlinsuinisdanisdadinsaniuailuaesguuuuaiugiu (Adgads
fuvdnAnvesUssmadUuiaziusosuaud)

3 Usginadf aaadudszimanuasnssulasdndadusiuiasinlulszmne (Produit
Intérieur Brut : PIB) luduinumsnssuisiesar 3.5 uardisioldludiuine 61 druels feldindy
meldvansuniliesszuuiasugiavesUsema fedanuddnunnlussdunismssninssne log
otfuldissmaliumaduiin Munuasnssuvesanamylsy vilisemeardSaadlinudidgy
futheghannmmeanuddey densssidnuazszuuiasugiaveslSaea msfedihiidanniwly
USunndineifisstenisuilan qulna Ssduduredosinisuimsdaninididiussansnmene

Uil flusementineag wudléidu

1. msldluniansaFeunasuinisthaisnsny W thdwiueias mavadsemuludos
uaznvaazenauy thdmiudinnu $ud uarlsmenuia (Govay 48 vesnsliiinaman
lumhednssonusiaiv)

2. mslUsglomdnmaniainums - msvatssvu nasatiuaded wazmamgidssdarii
($ovaw 29 voswasnsldiwimualunineAnsdenusioiu)

3. Msltlugmannssy- lugnanvnssunileoausuazniswdn (felvimnufouuazauiu
yieifuthewiedulszneuresnszuaiumanan) lunisudalnih (M3szuisauouvedlsdlily)
($oraw 24 voansliiviuslumiednsroausotu)

nsliinunediueauansiululuusdassena ludSaeanisliilunagurudodu
Aevaimimowiinashlifmua (s dldlunssdalaih) sndfusauilnathiais 146 dns
fadu 58 123 au.u. #aUd1SuASIL30U (Béatrice Plat al et al, 2020)

wonani M3finFuradulssmaaudnves EU vihl¥dossuuloune European Water
Framework Directive (WFD) ¥ 2000 fiunseudwiunssuiiunisvesmeumisatuuloued lned
Togusvasd M1919981 waTaNsviuE iU 27 SgaunBnvesavinmelsy (EU) dwsunisdnnisiu
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seiuganin szmmaﬂmwaqmﬂsﬁmimmiwmﬁmamwmﬂmi (IWRM) nsfidusanvesgiian
immmaamumua n15aunulusy muaumm:maﬂmﬁwumuﬁummﬁwmauwawlmﬁa dmsu
sy sty s sdmsuinty Aemsmaunuiiaseusquiteud nisld
Uselom szuuinamai mstiostusady LAYNIAIUANAYEITUYALALAYAUR (EP, 2000)

2 ewnsuimsianshvasUssmanTaee
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ASM noted with concern that “water” was not included as a National Key Economic
Area (NKEA) under the Economic Transformation Programme (ASM Water Committee)
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