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SPAN

Suruhanjaya Perkhidmatan Air Negara
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SPAN OBJECTIVE (ENVIRONMENTAL CONSERVATION)

1. Reduce impact on State
Government with regards to b
source availability for the purpose
of treated water distribution

2. Reduce impact on RECLAIMED

consumers WATER

especially during 4. Addditonal

water disruption Income support for
& /o operator
%%e@/‘ : =

3. Cultivate a recycle
and reuse economy

%
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PAN LICENSING REQUIREMENT FOR RESOURCE RECOVERY

Suruhanjaya Perkhidmatan
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SPAN RESOURCE RECOVERY CONCEPT MODEL 1

Suruhanjaya Perkhidmatan Air Negara

Reclaimed Water
Distribution System
(Operations &
Maintenance)
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Maintenance)
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SPAN RESOURCE RECOVERY CONCEPT MODEL 2
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Suruhanjaya Perkhidmatan Air Negara
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SPAN RESOURCE RECOVERY CONCEPT MODEL 5

Suruhanjaya Perkhidmatan Air Negara

Reclaimed Water
Distribution System
(Operations &
Maintenance)
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"" Reclaimed Water
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i t
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SPAN RESOURCE RECOVERY CONCEPT MODEL 6

Suruhanjaya Perkhidmatan Air Negara

Treated Effluent Source

INDUSTRY /
LANDSCAPE

Supply of Treated Effluent
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SFAN PROPOSED TARIFF MECHANISM

Suruhanjaya Perkhidmatan Air Negara

SEWERAGE SERVICES TARIFF AND RECLAIMED WATER TARIFF ] [ REGULATING THE FEES AND CHARGES ]

e

Upstream User AMinimum Standard - "~ CATEGORY1 |

Disposed to the Commercial Arrangement
environment L OPEX to minimum
standard | ¢ @® | rectameo
Sewerage USER y Y WATER
e ] et L A=W | DISTRIBUTOR

AMinimum Resource
Recovery Standard

OPEX to resource
recovery

Downstream
User

CATEGORY 1 CATEGORY 2

A Planned
development/area/catchment that is
designed for use and supply of
reclaimed water

A Users do not have a choice with

regards to source and distributor

Not fixed by SPAN A Evaluation through BusinessPlan

Rate and terms as per Commercial
Arrangement  between interested
FEES & CHARGES parties

SPAN is able to recommend to the
Minister in accordance with Section
84(1)
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SPAN CATCHMENT PLANNING

Suruhanjaya Perkhidmatan Air Negara

Strategic planning to encourage resource recovery and use from sewage
treatment

[ Green Technology in Planning Documents ] [ Development of Technical Standards ]
Environmental Conservation A Stipulation of minimum mandatory requirement of
Resource recovery shall be considered from point source quality that is to be adhered
up to by product of sewage treatment to minimize A Include resource recovery as one of the main criteria
pollution, reduction of carbon footprint and maximize in the aspect of planning and design of sewerage
economic benefits infrastructures of > 10,000 PE

o

Information Classification: General



SPAN DEVELOPMENT OF TECHNICAL STANDARD

uhanjaya Perkhidmata

[ Development of Technical Standard ‘
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: Biosolids | | Reclaimed Water &
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j Agricultu c i I  Agricuitd c I I Industrial Applications ! I Non-Agriculture Use I
: 0P span : P span : SPAN : SPAN

USE OF BIOSOLIDS USE OF BIOSOLIDS
Part 1: Non-Food Crop Part 2: Food Croy
Agricultural Applications Agricultural Applications

http://www.span.gov.my/article/view/guidelines -

TECHNICAL STANDARD FOR
USE OF RECLAIMED WATER

USE OF RECLAIMED WATER

Part 2: Non-Food Crop
Agricultural Applications

-Sewerage

) -
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SPAN ISSUES AND CHALLENGES

Suruhanjaya Perkhidmatan Air Negara

________________________________________________________________

50% electric.ity
generation

1/3 recycled
O Green Technology Master Plan (GTMP)
Target Must Be SET to Achieve Goals
5094, recycled 3
recycled for O

_______________________________________________________________

AlLegal provision

AAwareness and acceptance of people on use
AMore focus on industrial premises

Alntroduce incentive for use of resource recovery

Information Classification: General
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We never know
the worth of water
till the well is dry.

Thomas Fuller
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WATER RECLAMATION FOR
NONPOTABLE USE

BY NARENDRAN MANIAM
INDAH WATER KONSORTIUM SDN BHD (IWK)

ASIAWATER Virtual Conference- Regional Water Talk
Country Session - Malaysia
5 August 2021

Indah YYater



OVERVIEW OF INDAH WATER KONSORTIUM SDN BHD

(IWK)
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| WKO0s Coverage as of Q2 2021

7,111 Sewage Treatment Plants

11 o

States & 3 Federal Territories 1 ’ 297 Network Pump Stations
101 . il 20,397 km Pipelines Length
out of 155 Local Authorities :

1 Water Reclamation Plant

27.39 mil

Connected Population Equivalent (cPE)

81,954 km?2

Area of service coverage

Resources

Legend lnllillnl 3,410 Human Capital % 5 Laboratories

e Unit Office

l: State Boundary

Local Authority Boundary

ﬁ 22 Unit Offices _b 1 Research Center

Non - Local Authority Operational Area

- Indah Water Konsortium Operational Area

Sabah, Sarawak. KETENGAH and DARA
are not under Indah Water Konsortium Operational Area

Iq.\__A[ 59 Reporting Centers 'I'@ 1 Training Center

UO  Unit Office

<l 632 Vehicles yﬁ\ 1 Museum

Note:
cPE excludes individual and Communal Septic Tanks

1.
Information cml;E],@lmer @ copyright Indah Water Konsortium Sdn Bhd



| WKOs Busi ness Acti vi ti
IndahYYater

OPERATION
AND
MAINTENANCE
OF PUBLIC
SEWERAGE
SYSTEMS

Provide scheduled
operation and

maintenance of public

sewers, NPSs and

public STPs within our

service areas

SEPTAGE
MANAGEMENT
AND
DESLUDGING
SERVICES

Perform scheduled
desludging services fo
septic tanks on
government premises
and demand
desludging for septic
tank users within our

service areas

SEWERAGE
TECHNICAL AND
ENVIRONMENT
SERVICES /
CONSULTANCY
WORKS

Provide HAZOP
Consultancy service.
HAZOP is a procedural
tool designed to
discover safety and
operability deficiencies
in a plant

operation

= f'!‘“.'
‘ g ‘('.
’:ﬁ -

>

. d

Information Cbl;E],dalmer @ copyright Indah Water Konsortium Sdn Bhd

TREATMENT OF
TRADE
EFFLUENT
SERVICE

Determine suitable
industrial waste to be
treated in existing
STPs that comply to

the effluent
requirement and
without additional
modification costs to
the STPs

SEWERAGE
PLANNING,
SEWERAGE

ASSET DATA

MONITORING
AND CERTIFYING
SERVICES

Provide certification
services: evaluating,
certifying and
approving of sewerage
facilities applications
on behalf of SPAN

SEWERAGE
TECHNICAL AND
OPERATIONAL
SKILL
TRAININGS

Deliver professional
technical and non-
technical training on
sewerage planning,

engineering,
environmental
monitoring and
analysis, operational,
preventive
maintenance, and
Health & Safety in

sewerage systems

SEWERAGE
CAPITAL WORKS
AND
REFURBISHMENT
MANAGEMENT

Provide project
management and
monitoring of capital
works for both
Government & SPAN
funded sewerage
projects
internal projects




WATER RECLAMATION FOR NON-POTABLE USE:

TOWARDS CREATING A 2P TAP FOR INDUSTRIAL USE

Information Clagm}mer @ copyright Indah Water Konsortium Sdn Bhd
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Ensuring Business Sustainability for IWK

We are still guided with our 5 year business roadmap (2019-2023) and key strategies

3

STRENGTHENING COE\;(EPI'?A\,L\ICE)IIENEND EMPOWERING
IWK BUSINESS INCREASING GREEN ECONOMY
SUSTAINABILITY EEEICIENCY OF OF WASTEWATER
INDUSTRY

WASTEWATER
SERVICE

Under our Strategic Thrust #3, we have been actively working on enhancing effluent reuse via Water Reclamation
Plant (WRP) projects.

Information CHE],dﬁlMBr @ copyright Indah Water Konsortium Sdn Bhd
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Expansion of Reclaimed Water Business

GOVERNMENTO0S STRATEGI C DI RECTI ON FOR OREUSE WAT

é )
FEDERAL GOVERNMENT SPAN
. J
Regulates
A 4
\
.. Provides Funds/ assets V Service License (SL)
. 'Y Indmfa!;, for Wﬂ,.ter ) to distribute Industrial ___|
Pengurusan Aset Air < Gl‘ade Water tO
- Pays Leases Charge INDAH WATER Industr
PAAB/LENDERS KONSORTIUM SDN BHD y

Sells reclaimed water

A\ 4

$

L] —

OFF-TAKERS

Water Operators or
Direct to Industries

Information le;E]MME]‘ @ copyright Indah Water Konsortium Sdn Bhd 38



Spurring the WRP Projects as 2nd Tap for Industrial Use

Sewage Treatment Plant Water Reclamation Plant Distribution Pipe

(STP) (WRP)

SPV (IWK & State Water
Operator)

Ind a-Mer

i Lafir i P

{ State Water Operator J AP

sl
Distribution of Reclaimed ~r B

] i

1 1

1 1

i 1

1 1

i 1

STP i 1 Supply Reclaimed
[ ) Supply Treated: : . fﬁgtér to State Water by State Water [
Fffluent : | Water Operator Operator to End User
——— 1 - B —— :::

[ | i vam

1 1

1 1

i 1

1 1

e e e e e o e e i e 1

IWK will supply Treated A SPV  will develop, own, Reclaimed water produced Reclaimed water will be
Effluent to WRP operate and maintain the from WRP will be channeled supplied to end users for their
WRP. to dedicated distribution pipe non-potable use.
A The WRP is equipped with owned, operated and

Pre-treatment, Ultrafiltration maintained by Water
and Reverse  Osmosis Operator.
System.

Information Clamida(lmer @ copyright Indah Water Konsortium Sdn Bhd
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Spurring the WRP Projects as 2nd Tap for Industrial Use

Pilot Initiative and Collaboration
IWK had initiated a collaboration with

Pengurusan Air Selangor Sdn. Bhd. «}/rSssnr
Selangoro) to undertake a WRP busi & it hin
Selangor, Wilayah Persekutuan Kuala Lumpur ®

and Putrajaya via an establishment of a Special ‘

Purpose Vehicle (ASPVO).

KEMEN TERIAH
LA TRTAR DA SR

KASA Sustainability Journey 2030

2023 2025 2030

100 MLD 500 MLD 1,500 MLD

— . -
@ Air Selangor &=AMe
2020 - 2021 2021 - 2025 2030
inbopion s weknadie e racis Future Collaboration

80000 ]
: A In March 2020, IWK has presented the project

framework to SPAN Melaka and SAMB on
development proposal of WRP in order to address
water scarcity challenges in Melaka.

A IWK has preliminary identified four Sewage
Treat ment Pl lacateéd in(Mel&a vwhizh
are suitable (geographical and sociological) to
develop and build WRP.

,_"%er i §

™K onsortium Sdn Bhd

Collaboration with other
State Water Operator

40



Financial Valuation For IWK And CWR

Commercial Modelling & Proposed Pricing

Water Reclamation Plant
(STP) (WRP)

Sewage Treatment Plant

Distribution Pipe End User

Ind A.MET

i Laiffe fin Minee

[ State Water Operator ] o

gl
Distribution of Reclaimed o

o
=

) 3
3

I
I
I
I
I
]
STP Supply Reclaimed
(5TF) Supply Treate : ngt)érto State Water by State Water n
Effluent : Water Operator Operator to End User
> | > i I > a
I nan
I
I
I
1
Options on project financing for new WRP [
development

1 Fully internal funding of shareholder
advances

A For WRPs with small investment
A E.g. WRP SAM163 Setia Alam

Project Financing from Bank

A Suitable for WRPs with large investment

A 90:10 or 100% ratio
A Tenure: 10 years

A Attractive financing rate due to nature of

the project

3 Project Financing from PAAB
A Suitable for WRPs with large
investment

A Longer tenure allows better
bankable model

A Attractive financing rate due to
nature of the project



Spurring the WRP Projects as 2nd Tap for Industrial Use

Pulau Pinang
(Bayan Baru)

Selangor

W.P Kuala Lumpur -~

Melaka

Inda'Mt_er

Information Classification: General @ copyright Indah Water Konsortium Sdn Bhd

Johor
(Pasir Gudang)
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Water Reclamation Technology

Water Reclamation System
DAF/Filtration + UF + RO

Reclaimed Water RO quality for
industrial customer

RO (Reverse Osmosis)

Information c|al£]1dﬁlmer @ copyright Indah Water Konsortium Sdn Bhd

Ultra Filtration (UF)

43



Water Reclamation Technology

Process Block Diagram
i DAF+UF+RO

Treated wastewater
TDS < 2,000 ppm

PAC

UF Product Bypass

TDS=1,500ppm [

Reject Tank |< g

l

Reject Water Disposal
TDS=5,800ppm

Information le;ﬂ,@&llmer @ copyright Indah Water Konsortium Sdn Bhd

Raw water
< TDS < 500 ppm
~ Backwash drain
DAF / Sludge i
Backwash drain / CIP drain
UF System
Chemical Dosing
RO Feed Tank i.  Antiscalant
ii. Bisulphate
iii. SBS
RO System
Flushing/CIP drain
Chemical Dosing \/
Product Tank < . Ozone Waste Tank
\L ii. NaOCL \L
Treated Water for Supply To WWTP
TDS < 550ppm TDS < 1,500ppm
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WRP i Conceptual Design

U Treated effluent from wastewater treatment plant will undergo further purification in the reclamation

facilities.

U With the assumption of treated wastewater capacity of 10 MLD (10,000 m3/day), the recovery of 70%
of wastewater can be produced with blending. Without blending the maximum recovery foreseen to

be 60% only, subject to incoming water quality.

U The reclamation water quality produced is as shown:-

Raw Effluent * DOE Standard A

pH 6.0 -9.0
Turbidity, NTU -
BOD;, mg/L O 20
COD, mg/L O 80
SS, mg/L O 50
Total Dissolved Solid, mg/L Nil
Ammoniacal Nitrogen, mg/L O 10

Note: To be determined based on actual supply water characteristics produced.

U Rejected water shall comply to DOE discharge standard A.

Information CIMMBF @ copyright Indah Water Konsortium Sdn Bhd

6.51 8.5
O 5
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A Hybrid Reclamation System

10 MLD WWTP 7 MLD RWTP
Equalization Pond > Dissolved Air Flotation
A4
SBR Multimedia Filtration
\ 4
Holding Pond Ultrafiltration
\ 4
DOE Standard A Reverse Osmosis
Sludge Facilities Industrial Use

Information le;E],dﬁlmer @ copyright Indah Water Konsortium Sdn Bhd



WRP 1T Investment Costs

7/ MLD RWTP

Assumptions:

BOT Years =
years

Interest Rate =

Minimum Take-Off-Pay (MTOP) =
m3/day

Operation Days =
days

20

8%
7,000

360

Information CIMM@EEF @ copyright Indah Water Konsortium Sdn Bhd

Capital Costs

Costs (Excl. Land)

RM 20,000,000

Capital Cost = RM 0.41/m?3
Tariff Calculated
Capital Cost = RM 0.41/m3
Operation Cost = RM 0.98/m?3
Interest Cost = RM 0.63/m3
Total = RM 2.02/m3
Operation Costs
Chemical = RM 0.24/m3
Power = RM 0.42/m3
Maintenance = RM 0.02/m?3
Labour = RM 0.11/m3
UF Replacement = RM 0.09/m3
RO Replacement = RM 0.08/m3
Admin and Lab = RM 0.02/m?3
= RM 0.98/m3

Operation Cost

47



Towards Sustainable Future

Through WRP and other green plus sustainability initiatives at IWK, it is our hope that we can steer towards a
holistic approach of sustainability in the wastewater segment in this country.

GREEN SUSTAINABLE
BY-PRODUCT REUSE | ENERGY EFFICIENCY J| RENEWABLE ENERGY | ADMINISTRATIVE & DEVELOPMENT
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Indah Water Konsortium Sdn Bhd

No. 44, Jalan Dungun, Damansara Heights
50490 Kuala Lumpur, Malaysia
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Introduction

x  The impact of climate changeis increasinglyimportant for the design, construction, and
maintenanceof water sector infrastructure Averageglobal temperaturesare on the rise,
causingcyclesof extremeweather. droughtsand flooding are becomingcommon seawater
levelsare rising and manylocationsare considerablydrier, impactingwater sourcessuchas
lakesandrivers

x  Water supply systemsmust meet the demandsof expandingindustry needs and rapid
population growth. Pollution adds to the growing threats to water resources,increasing
treatmentrequirementsfor providingsafewater to consumers

x  Evenwithout climate change,water utility companiedace operationalstressed4o copewith
basicissuesof water managementand servicedelivery and face the challengeof repairing
or replacingaging infrastructure Dealingwith a host of pressingshortterm issuesoften
interfereswith adz(i A faWilily ® )& for future impactsassociatedvith climatechange

R Challengesf Creating a Climate
O LWATER ResilientWater Infrastructure 5
5August20211 RegionaWaterTalks 4



Potential ClimateChangdmpacts OnWater Supplylnfrastructure

Reduced
precipitation

Changesn the
Precipitation
Patterns

Extreme
Precipitation

Droughts

A Direct changesin precipitation patterns and
indirect changes in land use within the
catchmentcan negativelyimpact surfacewater
and groundwateravailability

AChangesin the seasonality of precipitation
patterns may affect the reliable yields from
surfacewater suchasriversandreservoirs

AlIncreased intensity of storms and extreme
precipitation Beyond the physical damageto
structures, and the potential flooding, the
possible occurrence of such events requires
increasedhttention to the designof structures

AProIonged drought can cause surface water
level to drop significantly,either temporarily or
permanently,thereby affectingthe performance
of water intake designedto abstractraw water
at specificdepths

Decrease in
Water Quality

Increased
Salinity

IncreasedViean
Temperature

AMuItipIe climate-influenced  factors can
negatively impact water quality, including
increasedsiltation, algalblooms,and decreased
capacityfor the dilution of water contaminants.

A Reduce surface water dilution of salinity,
iImpacting potable water supplies, or
infrastructure  longevity Increased saline
intrusionis alsoassociatedwith climate change,
especiallyin areasaffectedby sealevelrise.

AEvaporation losses from surface water
reservoirs/dammay be expectedto increaseas
temperaturesincreasesthereby reducingyields
andincreasingstoragelosses

R Challengesf Creating a Climate
0 WATER ResilientWaterInfrastructure 5
5August2021| RegionaWaterTalks 5



Why Do We NeedClimateResilientinfrastructure?

Ensuringhat infrastructureis climate resilienwill helpto
reduce direclossesandreducethe indirect costsof
disruption.New infrastructureassetsshouldbe prioritized,
planned,designed, builand operatedto accountfor the
climatechangeghat mayoccurovertheir lifetimes.

R Challengesf Creating a Climate
O WATER ResilientWaterInfrastructure 5
TALKS 5August2021| RegionaWaterTalks 6



ChallengesClimateResilientWater Infrastructure

A Evenwithout climate change,Water Operatorsface operational stressesto cope with basicissuesof water
OperationalStress managemenin servicedeliveryandfacethe challengef repairing orreplacingaginginfrastructure.
A Dealingwith a host of pressingshortterm issuesoften interferes with a dzii A talilily &oQpéan for future
impacts associatedith climate change.

A Climatechangeis forecastedto render current operationaldesignsof water infrastructure obsolete,giventhat

Water Infrastruc_ture maximumand minimum flow requirementswill be exceededor not met asa result of extremeweatherevents
ObsoleteDesign or droughts

A water supplyplanninghas been basedon historic levelsof water availabilityand consumption,eventhough
climate changeis causingmportant shiftsin these patterns

A Inthe short-run, disruptionsto servicecausedby climate are most frequently addressedhrough unpopular

WgterSu_ppIy demand managementstrategies like rationing and service interruptions, which decreaserevenues and
ISruption Increasecostsof operation

A Most plannings dealing with climaterelated issueshave been ad hoc in nature and not systematically
Ad-HocPlanning coordinated, nor have them been basedon sound principles of integrated water resourceor water supply

management

A Although improvementshave been implemented on the existing systems,more comprehensiveplanningis
neededto addressthe long-term economic social,and environmentalimpactsof climatechange

R Challengesf Creating a Climate
O LWATER ResilientWater Infrastructure 5
A 5August20211 RegionaWaterTalks 7



ChallengesClimateResilientWater Infrastructure

A Majority of Water Operators have relied on shortterm strategiesto reduce water consumption,improve
ShortTermStrategy watershedmanagementand reduce non-revenuewater lossesrather than focuson comprehensiveplanning
for the longterm consequencesf climatechange

A Delaysn the completionof water resourceprojectssuchas constructionof dams,ORSand raw water transfer

[[)) ell_aysan](ch[)) eferred d haveresultedin limited availabilityof raw water to meetthe increasingvater demand.
SN ejlots A The uncertainty in raw water availability has adverselyaffected the planning for the constructionof water
SourceWorks treatment plants

A Longterm planning for the developmentof water infrastructureto addressclimate changerequires a high

HighCAPEX CAPEXllocation.
A Highoperatingcostsin currentwater supplyoperationhaverestrictedthe efforts of water operators to

providebudgets to upgradéhe existinginfrastructure.

Delaylmplementation A Allwater operatorsin Malaysiafacelimited financialstrengthdue to the delayin the implementationof water
tariff adjustments.

In V\_/aterTa”ﬁ A Basedon the Tariff Setting Mechanism(TSM),water tariff adjustment should be implemented in stagesto
Adjustment coverthe increasen operatingcostsand CAPEX.

R Challengesf Creating a Climate
0 LWATER ResilientWater Infrastructure 5
A 5August20211 RegionaWaterTalks 8
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Climate Changémpact onwater

supplyinfrastructure

Damageon water supply facilities
such as water pumps and water
treatmentequipment

Slopefailure

Damageon pipelineinfrastructure
Structural damage on water
intake, reservoir, booster pump
houseandwater treatmentplan.



Climate Changémpact onwater
supplyinfrastructure

A Riverwater level drop significantly,
either temporarilyor permanently.

A Affecting the performance of
water intake designedto abstract
raw water at specificdepths

A The low flow of raw water

upstream results in insufficient
raw water to be abstracted by
water treatment plants

A Raw water quality deteriorates
and existing plant infrastructure is
unableto treat raw water

K Challengesf Creating a Climate
O WATER ResilientWater Infrastructure 9
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Infrastructure Adaptationto ClimateChangan Johor

RawWater TransferScheme

A Toaugmentexistingwater resourcedor Mersingdistrict
A The implementationof MersingDamwas deferred and decidedto utilize Sg
Lenggoraw water transfer dueto low demandof the district

\Water Transfer From Sungai A Rawwater pumpingcapacityof 16 Mld, 600mm dia x 35km of pipe, break
Lenggom CongokDam pressuregankand outletto CongokDamwascommisionedon 18 May 2017

A Toaugmentexistingwater resourcedor KotaTinggidistrict
A The implementationof MersingDamwas deferred and decidedto utilize Sg

Water Transfer From noail.ukah Lenggoraw water transfer dueto low demandof the district
ate ansferFrom Sungail uka A Rawwater pumpingcapacityof 10 Mld, 300mmdiax 3.6kmof pipe, directto
to Lok Heng LokHeng WTHntake, wascommisionedon 12Augus020

A Toincreaseraw water capacityfor SungaLayangVNTP
Water Transferfrom TasikBiru to A Rawwater pumpingcapacityof 20MLDwith 2km of pipeline

Layang:)am A Totalcost: RM380k

A Toincreaseraw water capacityfor SungalLayangV TP
A Rawwater pumpingcapacityof 30MLDwith 3.5kmof pipeline
A Totalcost: RM 2.1mil

Water Transferfrom CabangTiram
to LayangDam

R Challengesf Creatinga Climate
O IUATER ResilientwWater Infrastructure
5August2021| RegionaMWater Talks



Infrastructure Adaptationto ClimateChangan Johor

Proposed\New SourceWorks

ORSSungaudohor

FeasibilityStudy ofSungaSedili A Toascertainand developa sustainablewater resource

utilizing the flow of Sg Johor that would provide
additionalraw water for IskandaMalaysia

BesarBarrage

A To consolidate and study the feasibility of
Barrage and ORSto increasethe yield at A
SediliBesarBasinto meet demandof Johor
Bahru,PasirGudang PIPCGand Kota Tinggiup
to year2060Q

Specificaimis to developan ORScapableof providing
an additional 400 MLD to the overall raw water

supply

SungaMuar Barrage

FeasibilityStudy ofSungai
PontianBesarBarrage

A T meet the water supply and demand
requirement as well as to provide better
control on salineand water quality issues
facedalongSungaMuar.

A To conclude effective strategy for potential
raw water source development works for
sustainable clean water supply up to year
2050for JohorBahru& Pontian < Challengesf Creatinga Climate

‘Q,UJHTER ResilientWater Infrastructure

5August2021| RegionaMWater Talks



Infrastructure Adaptationto ClimateChangan Johor

GroundWater Study&

Exploration

A RanhillSAhasbeen conductinggroundwaterresearchand explorationsince2017.

A Collaborationwith several consultants, academic specialistsand the Department of Minerals and
Geosciencedalaysiato conduct groundwater exploration studies at severallocationsthroughout the

Stateof Johor
No Project Year Scope Status
DeepGroundwaterStudy
1 JohorGroundwaterStudy¢ Phasel 20172018 DesktopStudy
AirborneElectraMagnetic (AEMPurveyStudy
2 JohorGroundwaterStudyc Phase? 20182019 OnPotentialRegion(1kmspacingine)
3 JohorGroundwaterStudyc Phase3A 20192020 DetailedAEMsurvey (200m spacirige) + Completed&
GroundGeophysicen PotentialAreas awaitingfinal report
4 JohorGroundwaterStudyc Phase3B 20202021 | Soillnvestigatiorand GroundwaterAssessment
5 JohorGroundwaterStudyc Phasel 2020 HighLevel ConceptuddesignFor Groundwater

TreatmentPlant




Infrastructure Adaptationto ClimateChangan Johor

GroundWater Study&
Exploration

PumpingTest(LadangBasir)

Tube WellDrilling
(Masai)

PumpingTestWell

(LadangKeckSeng)
SIDrilling (LadangBasir)



