Carey Hidaka — Business Solutions Professional
31 March 2011

[[n]]
[
LT}

1}

Smarter Water Management

Metropolitan Planning Council and Openlands— Water Wise: What We Need to
Know about our Water Resources
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Smarter Water Solutions Enable Higher Levels
of Collaboration and Innovation Across Value
Chains and Ecosystems

A lot more data is Access to this Allowing us to become
needed to fully information will ensure smarter in how we
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Presenter
Presentation Notes
Smarter water management means enabling higher levels collaboration and innovation across value chains and ecosystems.


» Use of existing and new water/wastewater data
— Operational data (SCADA systems)
— Sensor-based data
— Maintenance data

» Combined with other sources of data
— Share data between disparate systems (operations, maintenance, asset management)
— Web-based data (USGS, weather)
— Geographical Information System (GIS) data (demographics, soil type, etc.)

» To provide new insights and support better ways of making decisions
— Visualization (graphs, charts)
— Analytics (historical analysis, optimization)

» To have a positive impact on the environment

— Improve water supply
* Improved water delivery, leak detection

— Reduce untreated wastewater discharges
« Combined Sewer Overflows

— Reduce/optimize energy usage (reduce GHG emissions)
* Pump optimization
» Route optimization/work order optimization
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Collaboration Platforms
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Combined Sewer Overflows

Collection System Management — Process Control

Business Challenge

1. Required a comprehensive real time monitoring system for Fort Wayne’s combined and

sanitary sewer overflow.

2. Lack of information to optimize operation and maintenance activities.
3. Aid in the design, prioritization, and post construction evaluation LTCP.

Project Approach Key Achievements

= |ntegrated solution for CSM .

= Wireless network of sensors and control
points ,gathers and reports data .

¢ Monitors hydraulics and water quality

¢ Enables Optimized, Distributed Control

Provide critical information such as pipe
capacity during storm events for the
implementation of real time controls.
Prioritize capital improvement projects

consistent with LTCP.

Track the return on investment (ROI)

(CSO reduction vs. $$$)

Comprehensive data integrating

precipitation + flow + levels
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Presentation Notes
In June of 2008, IBM together with established Industrial Development Agency of Ireland (IDA Ireland) announced the establishment of the second IBM Centre of Excellence for Water Management. Located in Dublin, the new facility will focus primarily on innovative research and services for monitoring, managing and forecasting environmental challenges such as the movement of pollutants in fresh water, marine and oceanic environments. The Dublin Centre will foster collaboration across Irish small and medium enterprises, Government agencies and key academic collaborators including Dublin City University, University College of Dublin, and the Tyndall Institute at University College, Cork to improve water quality and water system performance. 

One of the Center's first projects is an IBM collaboration with the Marine Institute of Ireland on its national research SmartBay project under development at Galway Bay.  SmartBay is a research, test and demonstration infrastructure for monitoring and managing aquatic environmental data such as tidal flow, wave heights, temperature, and phytoplankton via an integrated network of sensors, robotics and computational technology distributed throughout the Bay. IBM and the Marine Institute Ireland have completed the SmartBay pilot information system to monitor wave conditions, marine life and pollution levels in and around Galway Bay. This real-time advanced analytics pilot is turning mountains of data into intelligence, paving the way for smarter environmental management and development of the bay. The pilot, which includes a move from manual to instrumented data gathering, will allow researchers to deploy quicker reactions to the critical challenges of the bay such as pollution, flooding, fishing stock levels, green energy generation and the threats from climate change.

This collaboration between IBM and The Marine Institute is vitally important to a mind shift in the way we view our marine sector in terms of economic opportunities through the application of knowledge. Never before has there been a way of doing large scale marine environment research that allows us to observe ecological phenomena at multiple levels at once. IBM's real-time monitoring technologies, data analytics and next generation content delivery on SmartBay allow this to happened. 

SmartBay offers a significant new opportunity for Irish industry to create new businesses for Irish technology companies as well as enhancing the viability of the seafood, shipping and water monitoring sectors. For example, SmartBay will help to reduce the time delay to acquire data used in the complex testing of wave energy converter prototypes for green electricity generation. This brings wave generated electricity a step closer to reality and supports Sustainable Energy Ireland programs. 

With the SmartBay pilot project, commercial fishermen are able to share information about problems such as floating physical hazards and instantly raise an alarm to the Harbour Master. This system alert triggers SmartBay to track, in near real-time and predict over-24-hours, the location of the floating hazard. The SmartBay pilot project can also be used to demonstrate novel applications whereby fishermen can directly report their catch, destination, and estimated arrival time to fish-markets on land, via simple text messaging from mobile phones or onboard internet connections. 

Public Health monitoring agencies and laboratories that study water quality are also analyzing SmartBay's new sensor technologies for pollution monitoring. Utilizing the SmartBay information portal, researchers have access to environmental data that is readily accessible, useable and in near real-time direct on their desktop anywhere in the world via an internet connection. 

SmartBay is being developed using Cloud computing, an emerging approach to shared infrastructure in which large pools of systems are linked together to provide IT services. IBM Software used in the SmartBay system includes: Alphablox, DB2 Enterprise Server Edition, WebSphere MQ, WebSphere Portal Server, WebSphere Application Server, WebSphere Premises Server, WebSphere Application Server, DB2 UDB, WebSphere MQ, J9 Java Virtual Machine (Java 2), Lotus Expeditor Microbroker, Rational Application Developer. 
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Optimizing Weather Sensitive Operations With
IBM Deep Thunder

Environmental modeling, data analysis & visualization

Business Challenge

04-Auq-2008 - 20:30 CDT!
[Surface Total Precipitation
Oe-

= Optimizing weather-sensitive business operations are often impacted by
lack of reliable data at the time and spatial resolution best suited for an

effective decision

= These tools enable more efficient and/or safer operations by providing
predictive information at the appropriate temporal and spatial scale
integrated into the decision support process, leveraging multi-modal, real-
time and historical data from the client, partners and public sources

Watrated) Cistagen S11AT000 Ackad Coutages 0117000

Project Approach

Key Achievements

Services-led engagement
includes:

= Custom development of models
as per specific user scenarios

= Remote hosting & access of
web-enabled visualization
content

» Consulting and support services

Partners (eg AWS) to be utilized
for additional data sources
and/or support services

Industry-leading weather, damage
and urban flood forecast models
for:

= water management (e.g., flooding,
stormwater impacts),

* energy management (e.g.,
electricity distribution outages)

= weather-sensitive decision making
(e.g., emergency management)
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Asset Management: DC Water
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Energy-Water Nexus: Canal de Isabel, Spain®

= Energy management integrated with water
routing and flow management for Madrid’s
water supply.

= Analytic solution created with IBM ILOG
Software

= |IBM also partners with Derceto (maker of
dynamic energy optimization application) to
offer a solution that optimizes:

Actual and predicted demand

Pipe network layout — distance
alternative routes

Tank-turn/quality requirements
Pump performance, maintenance
Weather

Energy price, lowest cost
Dynamically, every 30 minutes...

And integrates with Maximo asset
management to enable end-to-end
pump management
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SmartBay Project with Ireland Marine Institute
Marine Monitoring System and Collaboration Portal for Galway Bay E:;==

Business Challenge

= Bringing together diverse stakeholders together to demonstrate the value of activities in the
region and provide new services for the marine and coastal environment A

= Allowing researchers to deploy quicker reactions to the critical challenges of the Galway bay Q\,
management including as pollution, flooding, fishing stock levels, green energy generation and "
the threats from climate

» Helping identify sustainable business models to extend services and revenue opportunities -

Tarine Institute

s e Murew

Project Approach Key Achievements — B —
= |IBM Ireland Water Management COE =Integrated cyberphysical environment for At :--_‘_ -
partnered with Ireland Marine Institute sensors % E 5
= |Improve exploitation of the Marine Institute’s =Developed innovative user interface and _m ==
investment in data, information, and advanced visualization supporting e
knowledge multidisciplinary users ;z!_ =3 &
= Enable commercial-grade, standards-based, =Enabled remote sensors and data . S
scalable, end-to-end platform collection and aggregation platforms with

= Utilize mostly SWG components including real-time distributed stream analytical fabric.
WS, J9 JVM, MQ Microbroker, System S, etc.
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Smart Levees: ljkdijk (“Calibration kdijk
Levee”)

= Netherlands project to understand what
this instrumented levee will “look and
feel like” as it breaks

srnast eves solution
Il n

.......................

= Multiple sensor types create a
reference real-time “signature” from
inside the levee, as hydraulic pressure
builds up. Also tests:

— Effectiveness of different
sensor types

— Applicability of numerical
models

“A more accurate and more continuous

= IBM is undertaking integration task,
working with TNO (NL Government
scientific research organization)

insight into the functional quality of water
management infrastructures will become
increasingly important...occasional
measurement and manual data

% processing procedures will no longer be
sufficient...”  source: “The likdik" (ijkdijk brochure)
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