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Figure 3. A chart of fresh-water withdrawals from 1950 to 1995 reveal trends in total water  useand 
the relative withdrawals from groundwater  and sur face-water  sources. (Values are in billion gallons 
per day, or BGD). The U.S. population also is depicted (in millions). 

Drivers: Industry, 
Population, 
Agriculture, 
commercial

US US -- Trend in FreshTrend in Fresh--water Withdrawalswater Withdrawals
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State State -- FreshFresh--water Withdrawalswater Withdrawals
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State State –– Industrial FreshIndustrial Fresh--water Withdrawalswater Withdrawals
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In Focus: Water Use/ApplicationsIn Focus: Water Use/Applications

• Thermoelectric power plants account 
– for about 48% of the water use in the U.S.*
– freshwater accounts for 39% of the water used.

• The top five states using the most water for 
power are: Illinois (8%), Alabama (6%), 
Michigan (6%), Indiana (5%), and Missouri 
(4%).

• A large fabrication factory may use more than 
1.5 MGD of water per day, of which over 1 
million MGD is high-purity water.
–– 700 gallons of water is used to process a 700 gallons of water is used to process a 

waferwafer.
*USGS Survey (2000); ** North American Electric Reliability Council (2005); #Ultrapure Water (12/2005) 
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• Purdue University Calumet Water Institute

– An Interdisciplinary academic research 
institute with focus on water resources and 
applications for the promotion of regional promotion of regional 
economic developmenteconomic development

• The three main pillars:

–– quality and securityquality and security

– technology and efficiency

– policy, planning, and economic development, and economic development

About PWIAbout PWI
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Water Security
• Study and research biological, chemical, and 

radiological contaminants
• Develop advanced novel monitoring/sensing 

technologies for very low (fraction of ppb) 
contaminant concentrations

• Research and development of safety alert 
mechanisms and tools: critical sensing devices

• Policy consideration for securing water resource 
availability and future access

About PWIAbout PWI
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Educational programEducational program
• PWI has developed courses for professional 

development and certification in water resource certification in water resource 
managementmanagement. 

• Courses developed and taught in water resource water resource 
managementmanagement. 
– ME 597M Contaminant Transport in Water Distri. Sys. 
– OLS 590A Foundation of Homeland Security
– BIOL 595A Environmental Microbiology – Spring 2007
– CHM 599A Environmental Chemistry – Fall 2006

• The Water Security certificate will teach students 
about the latest in the engineering and science 
aspects and developments in the various topical 
areas.
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Current ProjectsCurrent Projects
• Sensor Technology 

– Multi-parameter sensors 
– Quartz Crystal Microbalance

• Mathematical Model of Contaminant Transport 
• Predicting Northwest Indiana’s Water Quality 

– Statistical method to predict the water quality 
– Modeling tool to make the water quality prediction 

• Validation of Inductively Coupled Plasma 
Spectroscopy 

• Wastewater Reuse Assessment in Northwest Indiana 
• Raltson Street Lagoon Project 
• Coal fine recovery from water streams 
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Typical water distribution networkTypical water distribution network

Example: Sensor ProjectExample: Sensor Project

Junction

Pipe
Pump

Tank

Reservoir

B

A
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City City ““XX”” Water TowerWater Tower

Example: Sensor ProjectExample: Sensor Project

• Type and characteristics of 
contaminant

• Method of detection
– Sensor Considerations: 

• Sensitivity
• Response Time
• Type of Output
• Working Environment 

– Sensor placement
• optimum location for the 

sensor

Fundamental IssuesFundamental Issues
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Kinds of changes that can be caused by contaminantsKinds of changes that can be caused by contaminants

• Changes in chemical composition of the water 
through chemical reaction

• Changes in PH, oxidation-reduction potential and 
electrical properties through reaction of the 
contaminant with the water constituents or 
ionization of either the contaminant or water 
constituents

• Changes in optical properties through 
absorption, emission or scattering of light at 
various wavelengths

• Changes in mechanical and acoustic properties 
of water
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http://www.asce.org/static/1/wise.cfm#guidance
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Sensor SurveySensor Survey

Conductivity

Flow &

Temperature
Turbidity

Non-contact 
Radar

Millimeter Wave (mmW) Spectroscopic
Multi-parameter 
Sensors

Free Chlorine
pH
Conductivity
Turbidity
Dissolved 
Oxygen
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Example: Sensor Placement Example: Sensor Placement ––
Mathematical modelMathematical model

••predict the predict the 
concentration of any concentration of any 
contaminant which contaminant which 
might be introduced might be introduced 
into the drinking into the drinking 
water system.water system.

Contaminant

Water
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Example: Sensor Placement Example: Sensor Placement 



20http://www.asce.org/static/1/wise.cfm#guidance
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What is a DAF?What is a DAF?

How does it work?How does it work?

Cause for improvement?Cause for improvement?

Example: Dissolved Air FloatationExample: Dissolved Air Floatation
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PWI Members

• PWI Faculty Members
– Dr. Amlan Mitra
– Dr. Charlie Tseng
– Dr. Chenn Zhou
– Dr. Don Gray
– Dr. Ed Pierson
– Dr. Hal Pinnick
– Dr. Harvey Abramowitz
– Dr. Kay Rowberg

• Administrative Assist. 
– Rasha Abed

• Research Assistants
– 3 Graduate Students
– 6 Undergraduate students 

• Senior Design students
– Ryan Buckley
– Anuj Mathur
– Tristan Schaefer
– Jinjing Gao
– Zi’ang Zhang

About PWIAbout PWI
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PWI Advisory Board Members
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ACE07 Annual Conference &  Exposition 
June 24-28, 2007 
Toronto, Ontario, Canada 

The World's Water Event® 

Join your peers and leaders in the water industry at ACE07 for an unparalleled 
professional program, extensive networking opportunities, and exposition showcasing 
world's newest and most eminent water technology. 

2008 Water Security Congress  

The AWWA Water Security Congress consistently attracts water industry professionals 
who are seeking the most current information on water security challenges. This event 
provides a forum for water industry leaders to learn, network, and share ideas regarding 
the safety and security of the water supply and public health. 


