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Presenter
Presentation Notes
After being introduced, thank them for the opportunity to discuss some important issues related to water.



It seems like water issues are in the news almost every day, whether its focused on droughts and dwindling water supplies for cities like Atlanta or Las Vegas, floods in New Orleans or Mexico, a lack of rainfall leading to extraordinary fires in southern California or the Amazon, or the potential for climate change to make all of these things worse.



In the debates about what is going wrong, or discussions about what to do about these crises, environmental concerns are often presented as being problematic – as “getting in the way” of the development that needs to be undertaken to solve the problem.  





   







Georgia Governor Declares Emergency 
Due to Drought

The Atlanta Journal-Constitution, 10/20/07

“Putting animals ahead of the lives and needs 
of Georgians is simply unacceptable.”

"Alabama is trying to use these insane rules of 
the fish and wildlife and the Corps of 
Engineers to dry Georgia up, and we're not 
going to let it happen”

“I'm telling you, when it comes to choosing 
between mussels and drinking water for 
children, I'm about fed up with this mess." 
Governor Perdue, Radio Appearance

Presenter
Presentation Notes
This is but one example of the news about water crises these days.  This comes from the Atlanta Journal Constitution.  This story pits the water needs of Atlanta against the water needs of freshwater mussels living downstream.  Here are a few quotes from this article:

�

Do we always need to choose between our kids or our prosperity and the natural world?  My premise today is that this is a dangerous choice, because every one of us is dependent upon the natural world, and in every instance where the media is portraying the story as being about people versus nature, the real story is about people versus people. 



I will illustrate my point with several stories.  In each of these stories, I will describe the original human problem that was to be addressed, the problems that were created by the solution to the original problem, and how in the end we were able to find a sustainable, win-win solution that does a much better job of providing “triple bottom line” benefits: environmental sustainability, social responsibility, and economic vitality.







Quito, Ecuador

Presenter
Presentation Notes
I’ll take you first to Quito, Ecuador, high in the Andes of South America.



Presenter
Presentation Notes
These three girls live in the outskirts of Quito, in an extremely poor neighborhood that does not have any water supply in the homes.  These girls are counted among the more than one billion humans on our planet that lack access to safe, clean drinking water.  Their mother spends an average of four hours every day walking to a distant neighborhood that has a public water spigot, where she can fill heavy water bottles that she carries back home for her family every day.



The good news is that the city of Quito has been making great progress in extending its water distribution system into these neighborhoods, which will immediately improve the quality of life for these girls and their mother.



Presenter
Presentation Notes
However, the watersheds that supply this water to Quito have been heavily degraded by deforestation and uncontrolled livestock grazing. 



Presenter
Presentation Notes
As a result, a great amount of soil and pollutants is washing off the mountains and ending up in Quito’s water supply reservoirs.  This forces the water utility in Quito to have to provide expensive treatment of the water coming in from the mountains, or risk delivering poor quality water to its citizens that could make them sick.



Presenter
Presentation Notes
The removal of water from these mountainous rivers for the city’s water supply is causing other serious problems downstream.  When too much water is removed from these rivers, it affects the ability of families like this to travel upstream and downstream in their canoes, preventing them from trading food and other goods with neighboring villages.  It also greatly impacts the river’s fish population, which is a critically important source of food.



We have been working with the water utility in Quito to address these problems.  To address the watershed degradation problem in the mountains, they have created a Water Fund that pays people living in the mountains to plant trees rather than cut them down, and pays for other things such as building fences to keep cattle out of streams.  The revenues for the Water Fund come from a small fee that is added to the water bills for people living in Quito.  Only those that can afford to pay this fee are required to do so.  



To keep enough water flowing downriver to support fish and canoe travel, the utility now releases enough water from their reservoirs to keep villagers and fish happy.



This solution has obvious benefits for the plants and animals living in these spectacular places.





Patuca River, Honduras

Presenter
Presentation Notes
Now I’ll take you to Central America, to the Patuca River in Honduras.



Presenter
Presentation Notes
These kids attend the Miskito community school on the banks of the Patuca River. Like 2 billion other people in the world, they don’t have any access to electricity.  This has some serious consequences for their health and well-being.  Their parents aren’t able to use refrigeration to store their food, which greatly limits what they can eat and when they have to eat it.  It also means that when the sun goes down, these kids can only study by candlelight.



Presenter
Presentation Notes
The solution to this problem being advanced by the Honduran government is to build new hydropower dams.  Because Honduras doesn’t have coal reserves to feed their power plants and limited ability to generate electricity through other means, hydropower is a sensible and necessary way to meet this country’s electricity needs.



A new dam, called Patuca III, will soon be built upstream of the indigenous villages on the Patuca River.



Presenter
Presentation Notes
These people are also heavily dependent upon the fish in the river and in the estuary at the river’s mouth.  As the river enters the estuary, it mixes with salty ocean water to create the perfect conditions for a highly productive fishery.  If the upstream dam changes those water flows too greatly, this fishery will collapse.



Yangtze River, China

Presenter
Presentation Notes
My final story takes us to the Yangtze River in China, also known as the “mother river of China.”



Presenter
Presentation Notes
To address this flood problem, the Chinese built one of the largest dams in the world, called Three Gorges Dam.  They are now building eight more gigantic dams upstream of Three Gorges.  These dams are being built both to control floods as well as generate much-needed electricity to power China’s rapid industrial growth.



Global Water Consumption
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Presentation Notes
While land cover changes in poor countries are often seen as huge impacts, the land cover changes that have taken place in the US are orders of magnitude greater.  They seem less so because we have modern and expensive techniques to ameliorate impacts to humans.  But at what costs? 





Presenter
Presentation Notes
Excess Nutrient loading into Central US rivers results in Millions of dollars spent annually to extract Nitrogen from waters to generate drinking water for Midwestern cities. Des Moines, Iowa spent over $325,000 in the year 2000. 



Agriculture



Presenter
Presentation Notes
The expansion of the “Dead Zone’ in the Gulf of Mexico which destroys fish habitat, having a significant financial impact on businesses of gulf states.





Presenter
Presentation Notes
Barge traffic on the Missouri and Upper Mississippi Rivers require a 9 foot draft.  Maintaining this stable water level has affected the health of floodplain wetlands and access to them by river fishes for reproduction.  





Presenter
Presentation Notes
Allowing water to have access to floodplains during natural high water periods are also critical to storing water and alleviating downstream flood impacts, and they allow fishes and birds access to floodplain habitat that will be healthier due to the natural patterns of inundation.







Estimated costs to society (2000): 5 Billion dollars



Sustainable
Freshwater
Ecosystems



E = ecosystem support                
H = human use

Traditional Approach to       
Water Management

From “Rivers for Life: Managing Water for People and Nature” by Sandra Postel 
and Brian Richter (Island Press 2003)

Presenter
Presentation Notes
To understand the implications and advantages of sustainable water management, we can contrast sustainable practices with those that are not.  For instance, in the traditional approach of water management characteristic of the past century, traditional human uses of water were allowed to expand over time without much forethought given to the question of what the river itself might become, or what society might want it to be.  As long as water was being applied to socially-acceptable beneficial uses, water could be appropriated to the extent of its availability -- and then some.  As river flows were increasingly harnessed to supply irrigation water, municipal water supplies, and other traditional human uses, the amount of water left in the river to support the river ecosystem gradually diminished over time.  Over time, the residual slice of the pie became inadequate in many places to support ecosystem functions, causing the loss of species and diminishment of ecosystem services.  Eventually, the river’s ability to support even traditional uses became increasingly jeopardized and uncertain.









E = ecosystem support                
H = human use

A Sustainable Approach to 
Water Management

From “Rivers for Life: Managing Water for People and Nature” by Sandra Postel 
and Brian Richter (Island Press 2003)

Presenter
Presentation Notes
In contrast, a sustainable approach to water management recognizes that there are limits to the extent to which humans can alter a river’s natural flows without damaging many of the values or services provided by healthy river ecosystems.  We are starting to see new ideas and approaches emerge for managing water in a way that serves a greatly expanded suite of human values, and does so in ways that are sustainable.



In this new 21st century mindset, traditional uses of water are viewed as only a subset of all the many benefits we derive from healthy rivers.  By limiting the degree to which humans can alter natural river flows, a number of government entities are making a shift toward pro-actively protecting river health and associated ecosystem services.  Let me be clear here that the representation of human uses in this diagram does not imply just the volume of water removed from a river.  It includes the alteration of the natural patterns of river flow as well.  We now know that to sustain river health, there are limits or boundaries to the degree to which we can alter the volume and timing of river flows -- these limits are represented by the dashed circles in this diagram.  You can see that in this sustainability approach, human alterations of the natural flows are allowed until the sustainability boundary is reached -- at which point any further alteration would cause undesirable damage to river health.



There are some pretty important roles for scientists to play in implementing ecologically sustainable water management.  Obviously, there is a need for scientists to define the flow conditions necessary to support river health. But there is also a great need for scientists to explain what would be lost if the ecosystem allocation was not adequately provided.  So in addition to the role of scientists as bearers of information, it is clear that there is a great need for scientist communicators and educators as well.





Actions for a 
different paradigm

• Identify thresholds to sustain ecosystem health and 
services to society.

• Evaluate the potential benefits and  losses to human 
uses and ecosystem sustainability from development or 
management scenarios.

• Look to develop win/win management solutions for long- 
term sustainability.  It is not one vs. the other.

• Quantify the broad economic costs and benefits to 
illustrate the financial underpinnings of ecosystem 
management and development decisions. 



Actions for a 
different paradigm

• Create natural resource management and 
development plans that sustain natural 
ecosystem patterns and processes, and services 
to society. They are a lot cheaper to maintain 
than to restore.

• Create a truly integrated river and lake basin 
management and development approach by 
creating and reviewing plans with other agencies 
and stakeholders to advance sustainable 
economic and ecosystem futures.
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