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The Great Challenge Ahead
What is the next Great Challenge?  Will it be one Big Thing Like:  How Do we
Respond to the Impact of Global Climate Change?  Or is it a series of challenges (like energy, water and transportation) somehow tied together?  Considering such grand topics is challenging in itself because it forces us to look forward a bit and it's hard sometimes to see what is coming or even to agree on what we see coming. Many predictions about the future have proven wrong:  the energy crisis of the early 70s noted that proven non-OPEC supplies of crude oil of 200 billion barrels would have us run dry by about now...after 35 years of economic growth, non-OPEC nations have even greater proven reserves - 209 bb (George Will, W. Post, Apr. 5, 2007)

Whatever the next Great Challenge is, I suspect that R&D (or just research?)
will need to play a fundamental role in guiding our path forward.  People have heard me comment during my year as ASCE President on the critical need our nation faces to support vital research.  Frankly, making sure there is enough research in engineering and the related sciences, and this includes funding, is a big question/concern.  Our first great challenge, and I guess we're in it already, is the noble, but somewhat "grinding" task of simply securing funding from Congress for the NSF, NIST, DOE and others for research.  But I digress...back to the Great Challenge...I believe our goal
here is to stimulate some discussion and here are a few thoughts:

Consider transportation:  innovation has always transformed this key sector of society. (Research helps to drive innovation, by the way).  Every 100 years, we are going ten times faster:
*       1800 (the horse) - 6 mph
*       1900 (train?) - 60 mph
*       2000 (plane) - 600 mph
*       2100(?) - 6000 mph
Where  will research, technology and innovation take us in the 21st Century?

*       Will we have nuclear-powered cars in 50 years?  Nuclear power (parenthetically) is
making an apparent comeback in the US.
*       What kind of transportation infrastructure will we need in 2050 or
2100?
Vehicles on US highways have gone up from 65 million cars and trucks in 1955
to 246 million today-and that number could rise to nearly 400 million by 2055 (US DOT Study Commission)
*       Our 2005 ASCE Infrastructure Report Card says we haven't done such a great
job (as a society)  in managing our current transportation infrastructure (we currently lose tens billions of dollars annually in lost productivity by just sitting in traffic).
*       Transportation is such a huge topic that it intersects with energy
policy, the environment, the economy and even water resources and national security.

Many of the great engineering projects are being pursued overseas now. This globalization itself could easily be a Grand Challenge.

Consider water:
*       In the NAE's book A Century of Innovation, modern drinking water systems/technology was identified as one of the top innovations of the 20th
Century (#4 I believe).  Many of you have heard it said that modern drinking water systems may have done more to extend human life in the last century than did modern medicine.
*       Looking forward, will our global village of 6 billion actually continue to
grow at a rate of 1 million people every 5 days? (and most of this is in poor, developing regions)
*       We already have 1 billion people who lack access to potable water every day
*       2 billion people lack access to proper sanitation
*       Will water in the 21st Century be as oil was in the 20th Century?
Will water mean war?  Some experts have asked these questions...
*       Will we need to consider using "gray water" systems and "dual" systems to
stretch resources, particularly in developing countries?  Will we have to shift from a paradigm that allows us in the US to flush potable water right down the drain...not to mention the 6 billion gallons of potable water we (the US) lose to leaks and infrastructure decay every day (according to
USGS)
*       Water can be expensive...it costs $100 million to build a 95 MGD
"Ultra Filter" water plant now (CE Mag recently)...but public water can still be a
bargain in the US at $3 per 1000 gallons v $1.25 per gallon for bottled water...Ben Franklin once said: "When the well's dry, we know the worth of water"...better coordination of water resources, drinking water and waste water management will be needed in the future
*       Is it time that we make drinking water a fundamental human right? The time has long past when an adequate supply of safe drinking water was a freely available natural resource. Safe drinking water is an engineered product without which we cannot survive. Regardless of whether we use high, medium or low tech engineering solutions to provide this basic resource, we must recognize that doing so will be the grand challenge of the next century.
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