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Managing at Scale: Why Digitalisation Was Not Optional

7,789

Sewage Treatment
Plants

1,574

Network Pump Stations

WP LABUAN

23,728 km

Pipeline Network

124,524

Septic Tanks Managed

33.87 mil

Malaysians Served

81,954 km?

Service Coverage

The Hidden Complexity

IWK inherited its network from more than 100 local authorities
across 11 states — each with different standards, aging assets,
and no unified data.

The operational reality:

» Thousands of STPs managed through manual logs and paper-
based work orders

* No real-time view of asset health or treatment performance across
the network

» Field teams dispatched reactively — responding to failures, not
preventing them

» 46 parameters per electricity bill entered manually by staff in 22
offices monthly

» Customer complaints tracked in silos with no geospatial or systemic
visibility

Managing this at scale, reliably and sustainably, required a
fundamentally different approach.
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Four Challenges That Demanded a Digital Response

Each challenge compounded the others. Together they made the status quo unsustainable.

Operational
Inefficiency

Manual processes, paper-
based work orders and
reactive maintenance across
7,789 STPs. No unified view
of network performance.
Rising operational cost with
no data to drive savings.

Aging
Infrastructure

A network inherited from
100+ local authorities with
inconsistent standards. Many
assets old, undocumented,
and without digital records.
Asset condition assessed
through failure, not
monitoring.

Climate &
Environment

Stricter discharge regulations
and real-time compliance
reporting requirements.
Climate change increasing
inflow/infiltration events.
Flooding stress on
infrastructure with no early
warning capability.

Public Misuse
& Compliance

lllegal discharge into sewer
networks degrading
treatment performance. Low
public awareness driving
compliance failures. No
digital tools to detect, trace,
or deter violations at scale.

IWK's response: build a unified digital intelligence layer across the entire network.



IWK's Digital Transformation Strategy: Three Pillars of Operational Intelligence

° Integrated,

Real-Time Visibility

Establish a single source of truth across
all enterprise systems. Integrate
operational, asset and geospatial data.
Enable real-time visibility of every plant,
pump station and pipeline — from one
screen.

» Centralised Monitoring System (CMS)
*  NeMGIS geospatial network platform

« SAP Enterprise Asset Management
(EAM)

* |oT sensor network across STPs and
NPS

Proactive Asset &
Risk Management

Data-Driven
Operational Optimisation

Shift from breakdown response to risk-
based intervention. Use data to predict
failures before they occur. Protect
service continuity and reduce
emergency maintenance burden.

« Early Warning System (EWS) signal
monitoring

» Asset performance dashboards and
alerts

* BRAINS predictive maintenance
framework

* Risk-scored work order prioritisation

Apply Al and automation to eliminate
manual inefficiencies. Optimise
manpower deployment, desludging
routes and plant operations using real
data, not gut feel.

« RPA for utility billing (8,800
bills/month)

* Al manhole detection via drone
imagery
+ DESGIS desludging route optimisation

* Fleet telematics and vehicle
management
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The Operational Intelligence Architecture

A four-layer loT stack connecting every asset to every decision-maker in real time.

PERCEIVE

Sensors & Devices

EWS sensors - CCTV
cameras - High-level
sewage sensors - Power
factor meters - Motorised
penstocks - GPS fleet
tracking - Drone cameras

Collects raw data from 7,789
STPs, 1,574 pump stations &
636 vehicles

TRANSMIT

loT Gateway &
Communications

Remote Terminal Units
(RTU) - PLCs - SIM-
enabled modems - ESS &
SMS signal channels -
Secure VPN tunnels

Sends live signals from field to
central processing in near real-
time

PROCESS

Cloud & Edge Processing

Centralised Monitoring
System (CMS) - GPS
Tracking Database - SAP
EAM backend - BRAINS
analytics engine - DMS
desludging management -
CEMS customer enquiry
system

Aggregates, filters and
analyses all incoming asset
and operational data

ACT

Applications &
Dashboards

NeMGIS network map -
OMGIS operations GIS -
DESGIS desludging
planner - FIORI SAP
mobile - NeMS field app -
CMS control screens - E-
Work Orders

Puts intelligence in the
hands of operators,
managers & field staff
instantly



Robotic Process Automation (RPA): Eliminating 8,800 Manual Data-Entry Tasks Per Month

BEFORE: Manual Process (Staff)

1. Staff download & print TNB PDF bills from portal

. Manual data entry: 46 parameters per bill into SAP
Hardcopy approved by FAL authoriser at each Unit Office
Courier physical bills to Finance Department

Finance processes payment to TNB

22

Unit offices
digitised

8,800

Bills automated
per month

AFTER: Virtual Robot Process

Robot logs into TNB portal automatically
Downloads all 8,800 bills & extracts 46 parameters per bill

Uploads structured data directly into SAP — zero manual
entry

)

RPA

FAL authoriser approves digitally via workflow system

Finance releases payment automatically

46

Parameters
captured per bill

Zero

Manual data
entry errors

Paperless

End-to-end
billing workflow

ew Life for Watar



GIS & Spatial Intelligence: Seeing the Whole Network at Once

Asset Data Registration

IGIS platform maps every STP, NPS and sewer network segment with precise geolocation. Field
staff register and update asset data in real time via mobile app and web application —
eliminating paper forms and overnight backlogs.

Complaint & Work Order Mapping

CEMS integrates customer complaints with NeMGIS work orders on a live map. Supervisors see
complaint clusters, dispatch field teams to the right location and track resolution — all from a
single geospatial view.

Desludging Route Optimisation

DESGIS gives Desludging Business Department a strategic planning tool. Septic tank locations,
desludging schedules and unconnected premises are mapped and prioritised to maximise crew
efficiency and coverage.

IWK's Integrated GIS
Ecosystem:

IGIS Field Collector - OMGIS Operations Map - NeMGIS Network Management - DESGIS Desludging Planner - CEMSGIS Customer Map - Indah Geoportal.-, .-
Indah¥¥ater
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Al & Drones: Intelligent Asset Inspection at Scale

From walking the ground to flying above it — and letting Al do the analysis.

Drone Orthophoto Mapping

Coverage per flight: 33 acres

Flight altitude: 60 metres

Images captured: 954 per flight

Flight time: 40 minutes

Output: Orthophoto + 3D model

Al Manhole Detection from Drone Imagery

* Pilot study applied computer vision Al to detect sewer manholes from
drone orthophoto images at STPs where no layout drawings exist.

« Traditional manual survey of the same area would require a multi-day field
team. Al detection completes analysis in minutes after image capture.
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Drone-generated 3D model of IWK STP — replacing manual
surveys that previously took days. 33 acres mapped in 40 + IWKis now scaling this capability across undocumented legacy assets.
minutes.



Augmented Reality (AR): The Next Frontier in Sewerage Operations

What AR enables for IWK's operations:

» Underground Asset Visibility

AR overlays invisible sewer pipelines onto the physical environment, giving
field staff an instant view of buried infrastructure before any excavation or
maintenance work begins.

» Guided Field Maintenance

Technicians receive step-by-step maintenance instructions overlaid onto live
equipment views — reducing errors and training time for complex mechanical
and electrical procedures.

» Capital Works Integration

Project teams see planned infrastructure against existing assets in real space,
identifying clashes and optimising construction sequencing before a single
trench is dug.

» Real-Time Data Overlay

Live sensor readings, asset condition scores and maintenance history appear
contextually as field staff physically approach each asset — putting
intelligence at the point of action.

AR in sewerage management is not a future concept. IWK is piloting it today — to make invisible infrastructure visible, and complex operations

simple.
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The Outcomes: What Digitalisation Has Changed for IWK

Faster Operational
Decisions

Automated &
Paperless
Billing Workflow

Predictive Asset
Management

Spatial Intelligence
Across the Network

Real-time CMS
dashboards mean
operational issues
are flagged and
actioned within
minutes, not hours.
Supervisors across
22 states now see
network status from
one screen.

From daily paper
reports

to live situational
awareness

RPA robot handles
8,800 TNB electricity
bills per month
across all Unit
Offices. Zero manual
data entry. Full
records stored in
EDMS for instant
audit.

8,800 bills/month
fully automated

EWS sensors detect
equipment stress

signals before failure.

Asset risk scores
drive maintenance
scheduling.
Unplanned downtime
and emergency
response costs are
progressively
reduced.

From reactive response
to risk-based
intervention

GIS platforms give
every department —
operations, network,
desludging, customer
service — a live
geospatial view of
their work. Field
updates sync in real
time.

6 integrated GIS
platforms

across all departments

Digitalisation has transformed IWK from a reactive infrastructure manager into a proactive, data-driven utility.

Al-Powered
Asset Discovery

Drone + Al detects
sewer manholes in
undocumented
legacy STPs. 33
acres mapped in 40
minutes. Legacy
asset gaps are being
closed
systematically.
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What We Learned — And What Comes Next

Hard-won insights from Malaysia's national sewerage digitalistion program.

What Made It Hard

» Data Quality Gaps

Legacy assets had incomplete or inconsistent records.

Cleaning and standardising data before integration took Near Term
significant time and effort.
» Skills & Change Resistance
Field staff accustomed to manual processes needed sustained
training, not just tool deployment. Change management was as
critical as technology.
Medium
» Cybersecurity at Scale Term
Connecting thousands of field devices to a central platform
created new attack surfaces. Real-time operations demand
real-time security.
» Funding & Phasing
Hardware, software, network and control device investments Long Term

compete for capital. A phased roadmap with clear ROI at each
stage was essential.

What Comes Next

Full loT coverage of all 7,789 STPs
Al predictive maintenance engine
Expanded drone asset survey program

Digital twin of Pantai Integrated Water
Reclamation Plant

Automated discharge compliance reporting to
SPAN

Customer self-service digital portal

Autonomous STP operations with Al process
control

Regional data-sharing with ASEAN utility
partners Carbon-neutral sewerage system
enabled by digital optimisation



“Digitalisation is not a technology project.
It is an organisational transformation
that technology makes possible.”
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The strongest sewerage utility in 2035

will not be the one with the most sensors. i A ." | ! !

It will be the one that best translates e ) .' |

data into decisions, and decisions into outcomes. WASTEWATER MANAGEMENT
LEADERS BOOTCAMP

21-23 SEPTEMBER 2026
KUALA LUMPUR, MALAYSIA

CONTACT US

B astrice@wk.com.my
™ +80412 2392 532 (Me. SIt1 Sara) noorzn@pop.Iwk.com.my

IWK invites water utilities across ASEAN to explore
knowledge exchange on digitalisation, Al and operational
intelligence.

Speak with us at SIWW 2026.

Limitad to 40 participants. Reglatration s now open

Thank You



