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SCenter of Advanced Materials for the Purification of Water with Systems

SScience and Technology Center Awarded late 2002, $4 m/yr from NSF, $400k/yr 

Illinois, $ 2m/yr other sources (industry, US and foreign agencies)

S9 universities, 5 partners, 14 industrial affiliates, ~183 students, ~42 faculty

SDevelop revolutionary new materials & systems for water purification
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Why Innovate in Water S&T?

SAs first up, Iôd like to frame some of the questions, 
problems, and challenges facing us with water in 
the U.S. and around the worldé

SAnd the promise that new water technologies can 
have on meeting these challenges.

SBut letôs deal with the old saw among water 
managers and purveyors, and policy wonks:

SñWe have more technologies than we needò

1 Most new techs sit on the shelf

2 What we need is better management and 
distribution of water 

3 Full cost pricing will fix the problems
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Why Innovate in Water S&T?

SAll these points are true, up to 
a point.

SManagement, distribution, and 
full cost pricing often fall in the 
social and policitical sphere, thus 
slow, uneven, unpredictable.

SBut if we have all the 
technologies we need today 
(which is debatable itself, but 
will leave aside)

What about the future?
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In the Future:
SCan current and on-the-shelf technologies:

SMeet future increasing demand with decreasing 
conventional supplies ?

SReduce energy and chemical usage?

SDo they need 24/7 electrical 
supply and ready access to 
chemical supply?

SCan they work in a crumbling-
ageing infrastructure? 

SCan they meet increasing 
water quality regulations?

SWill they meet coming 
greenhouse gas emissions 
(EU first for sure, US next?)

USEPA Office of Research and 

Development- National Risk 

Management Research Laboratory 
EPA/600/F-07/015 | September 2007 | www.epa.gov
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In the Future:

SHandle increasing salinity 
of source waters?

SMeet increasing 
contaminatined waters as 
source waters?

AP ïA man covers his nose to keep out the 

stench from the polluted Iska Vagu stream in 

Patancheru, Sun Jan 25, 2009 5:40 pm ET  

USEPA http://www.epa.gov/ppcp/

SDisinfect safely and 
economically current and 
emerging waterborne pathogens? 

SNot produce toxic Disinfection By 
Prodcuts (DBPs)?

SHandle emerging micropollutants 
(like pharma-products and their 
decomposition products)?
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Areas with Developed Drinking Water

Just because there is a developed water system, it does NOT 
mean that the water is safe or available.  Indeed, water is 
often intermittent in many developed areas, with only water an 
hour a day at most. When turned on, it distributes diease.

Coverage in 2002

Reduce by half,  

between 1990 and 

2015, the proportion 

of  people without 

sustainable access 

to  safe drinking 

water and basic 

sanitation: BUT 

NOW 1.1 BILLION 

VS. 1 BILLION 

(2000) AND 2.6 VS. 

2 BILLION (2000)
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Areas with Developed Sanitation

We need to consider drinking water and sanitation together. 
Sewage is often sucked into the potable pipes.  Without 
developed sanitation, it flows into the source waters.  Some 
70% of Indiaôs, Africa, and Asiaôs sewage discharged raw.

Coverage in 2002

Reduction in the 

proportion of 

households 

without access to 

hygienic 

sanitation facilities 

and affordable 

and safe drinking 

water by at least 

one-third
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Freshwater Stress and Scarcity 

Projections in World by 2025

Average Sector Use: Domestic 10%  Industry  20% Agriculture 70%

Sources: WRI (2000)

Climate change can greatly 

alter supply (amount and 

location.

Water stress from increasing 

populations and decreasing 

supplies. 
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Major Problems Facing World
SOver 2.4 million people a year in world die 

from contaminated water

SA child under 5 dies every 20 seconds from 
water problems. Over 120 during this talk

SOver 2.85 billion sickened

SOver 186 million lost years of life from 
disability and disease (Disability Adjusted Life 
Year) ïEconomic output

SDiarrheal diseases from bad water a leading 
cause of malnutrition and pressure on food 
supply

SContaminated water from heavy metals, 
petroleum byproducts, and toxins sicken large 
numbers of people. 20 plus million in Bengal 
region alone suffer from arsenic poisoning!  
Fluoride also big crippler. Sources: World Health Organization (2001); Gleick 

(2002), (2005); Water Can-EauVive ïwww.watercan.com
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Swamps

0.0008%

Ground Ice

& Permafrost

0.022% 

Atmosphere

0.001% 

Soil Moisture

0.001%

Saline

Groundwater

0.94% 

Saline Lakes

0.006% 

Not All Currently

Accessible 

30% shortfall in 30 yrs

Accessible

With 

Additional

Research

Biological

0.0001% 

Where is our Water?

Ice Caps,

Glaciers, &

Perm. Snow 

1.74%

99.23% 

currently 

unusable 

for most 

humans 

Rivers

0.0002%

Groundwater

0.76%

Lakes 

0.007%   

Brackish water exist 

everywhere:  Untapped 

resource

Total World Water: 

332,500,000 mi3

1.36 billion cubic kilometers

Cleaning up 

contaminated 

water makes more 

water accessible
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But What is the True Value of Water?

SLow Cost: In the industrial (western) world, it is 
cheapest, highest quality product produced

SImpact Huge: Energy, agriculture, livestock, industry, 
homes, health, and national security.

SAffects EVERY Aspect of Economy: More water, 
higher quality, lower cost, more wealth

STraditional Concerns: Safety and health

SNew Concerns: Water availability and contamination 
from modern advancements

SBottom line: $0.55/m3 ($0.15/1000 gal) average 
delivered potable water in U.S. China similar, almost 
everyone else more.  Highest cost: Hand delivered 
water in Indiaôs slums, between $100-150/m3.
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United States Water Usage

Public and Self -
supplied Potable Water

40,738.5
(12%)

Industrial - Mining
27,159.0 -

(8%)

Irrigation - Livestock
139,189.7 MGD

(41%)

ÅTotal water withdrawn per year 123.9 trillion gallons, which 
is ~ yearly outflow of Mississippi river

Water Withdrawn in the US for All Uses

Thermoelectric 
Power

132,400.0
(39%)

Costs 

directly 

related to 

withdrawals:

Source 

matters

ñConsumptive Water Use for U.S. Power Production,

P. Torcellini, et.al., National Renewable Energy Laboratory, 2003.
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Water Use Growth With Population

Population Data form US Census Bureau

The Blueprint 2030 forecast share of the revised United States population growth forecast from 2000 to 2030 was 1.14%

Growth rate in withdrawals assumed 

to be ~60% of population growth 

after 15% elasticity, but it 
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growth


