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 Sandra Postel, Director, 

Global Water Policy Project

Interview conducted on 1/20/03 


Q:  Questions by the Director

A:  Answers by Sandra Postel, Director

     Global Water Policy Project

 Q: You’ve written about the fact that we are entering an era of water scarcity. What do you mean by that?

A:  We’re entering a period of water scarcity mainly because population and economic growth have reached the point where we’re over tapping the water that’s available from nature. Water is renewable but it’s finite, which means that as populations grow and as economies grow we start to run into limits as to how much more we can take. Many parts of the world now are at that limit, where their demands are simply at or beyond the available supply of water.

Q: Are there parts of the world where the problem is more severe than in others and where are those areas?

A: There are areas that have more endemic water scarcity than others and those areas are growing, they’re spreading around the world. The Middle East is certainly the most water scarce region of the world just looking at their population and available water.  However, we now see much of China, a good bit of India, a good bit of Pakistan, Central Asia and much of sub-Saharan Africa.  Closer to home, parts of Mexico and the western United States, so it’s spreading, the problem is very much spreading.

Q:  Interestingly, when you list those countries, they are also countries with very high populations; is that just bad luck, or is there a direct correlation, say between the population of India and the water scarcity that they’re having.

A: Water isn’t distributed evenly around the continents. Asia, in particular, has a very large imbalance between population and water. Asia has 60 percent of the world’s people, but only 36 percent of the freshwater, so, even on a continent level there’s a large imbalance. Countries like China and India have had very rapid population growth. They both have over a billion people but not as much water as some of the other parts of the world, so they’re facing a very serious water shortage. Additionally, their water comes at different times of the year. In Asia, you have the monsoon climate, which means that seventy or eighty percent of the water may come in just three or four months. 

Q: and it quickly disappears or runs away, flows away…

Postel: That’s right.

Q: Is this another instance in which the United States is an unequal consumer of a raw natural resource?

A: The United States is very fortunate in many ways for having a fairly abundant supply of water, but again it’s inequitably distributed in the eastern part of the country, pretty much east of the hundredth meridian line. We have enough water to grow crops without irrigation, which many parts of the world do not have. West of there, we find that to grow crops productively, you need irrigation. Most of the water shortages, or water scarcity problems, tend to be in the western part of the country. Although we’re now seeing, just in the last ten years, that many of the same problems we’ve seen traditionally in the west are now cropping up in the east from New England down to the Southeast and this is something that’s relatively new.

Q: Well some people would say, why isn’t irrigation a solution to our problem?  We’ve all read these stories about places where they make the desert bloom in California or somewhere like that. Why not just irrigate?

A: Irrigation is extremely important, forty percent of our food comes from irrigated land even though the portion of land irrigated is relatively small.  It’s highly productive land. The problem is that in areas that are now heavily irrigated, we see all kinds of signs that irrigation is not sustainable. Farmers are over-pumping groundwater in order to grow the crops they’re trying to grow. Rivers are being over tapped; in large part to irrigate land. If you look at the water supply globally, seventy percent of everything we’re using is for irrigated agriculture. It consumes the lion’s share of the water that we’re using. It’s very important to food production but in many parts of the world, and this concerns me greatly looking at food security in the future, that even at current levels of production we’re not using that water in a way that’s sustainable.

Q: So do you see a period when there will be a conflict between the agricultural interests and the urban interests?

A: That is one of the forms of conflict that I very much see arising and we’ve seen this already in China, in India and here in the United States. As you begin to max out on your supply, the name of the game becomes redistributing and reallocating the water that you already have. Cities and farmers are now in competition for the same water. Increasingly, we are seeing cities and industries that can pay more for that water. The economic value is higher, so water tends to move out of agriculture and over to cities and industries. But how that reallocation happens varies from place to place and it can be quite contentious and quite competitive.

Q: Can you give us an illustration of that in the United States of where there is that kind of competition?

A: The very recent conflict that emerged is in southern California, they’ve been told by the Federal government they have to reduce their reliance on the Colorado River.  About twenty percent of the entire water of the Colorado River is utilized by one large irrigation district in southern California. San Diego and other southern California cities are trying to find new sources of water. The plan has been to try to use some of the water in those irrigation districts more efficiently and send the savings of water over to the cities.  That’s a bit of a difficult choice for the farmers to make, because in some cases it may mean taking some land out of production and changing the cropping mix that they’ve been accustomed.  There’s a fair amount of pressure now to take some of that agricultural water and begin shifting it over to the cities.

Q: What about the particular problems that coastal regions have, as far as water use is concerned?

A: Many coastal regions depend on aquifers, coastal aquifers, for their water and if you over pump coastal aquifers, what tends to happen is that saltwater from the sea begins to move inland and contaminate the freshwater source with salty water. We’ve seen this happen in many, many coastal areas around the world from Israel to parts of India to the Southeastern United States, from the Carolinas on down through Florida. This is a very serious problem because once you contaminate a freshwater aquifer with saltwater, it is very difficult to get that salt back out; it’s very expensive to do desalination of that aquifer water to get the salt out. Because it’s an expensive solution, it’s a much better practice to try to not over pump those coastal aquifers to begin with.

Q: As more and more people around the country move to the coast and we see predictions that the population is actually shifting to the coastal regions all around the United States, will that population growth put greater pressure on those water resources, and will the problem in essence become more severe in coastal regions?

A: Very much so.  Population growth has increased greatly in some of the water short parts of the country, but in the last ten or fifteen years, we’ve seen enormous growth in the southeastern part of the country. We’re now seeing water problems in the Atlanta region, in the coastal areas of the Carolinas and on down into Florida that just didn’t exist to this degree fifteen years ago. Much of this is because of population growth, expansion of urban areas and helping to recharge aquifers, so there’s sort of a double problem going on with population growth and changes in land use that begin to reduce the recharge of freshwater. 

Q: You haven’t referred to, in any of these areas, the issue of global warming, what’s causing it? People seem to want to argue about it, but everyone realizes that the climate is changing, what effect will that have on water and water availability?

A: Climate changes are a wild card with water. In some areas, we may see more precipitation and an increase in available water. But my sense of the science so far is that it suggests that we’re going to have a much more difficult time managing water, because if you think about many of the major rivers in the world, the run-off is coming from mountain snow packs and these mountain snow packs are already beginning to melt much more quickly.  For a short period of time, we may have increase run off from these mountain aquifers. We’re talking about the rivers coming out of the Andes in Latin America, the Alps and the Himalayas.  These are major rivers that supply millions of people and millions of acres of irrigated land.  As these mountain snow packs melt more quickly, there will be increased run off and flooding for a short period of time; then a reduction.  That pattern of river flow that these areas have come to depend upon will change greatly and all the dams and reservoirs we’ve constructed have been geared toward that historic pattern of run off.  The past will no longer be a reliable guide to the future in terms of that run off pattern. I think it will make managing water much, much more difficult and water will be shorter exactly when we need it most, which is in the dry season for irrigation and hydropower production.

Q: Now you’ve mentioned dams. In North Carolina, the solution to our water problems in some areas has been that we’ll just build a dam. We’ll dam this water up and we’ll be able to have a more reliable source of water. Why not just build more dams in order to save more water, rather than allowing it to run off? 

A: In many areas now, we’ve used the best dam sites, and there aren’t as many good new sites left to exploit. We’ve had a huge increase in the construction of large dams around the world and in this country. We had five thousand large dams in 1950. Today we have forty-five thousand large dams around the world. This is an enormous change in the hydrologic environment, and in a very short period of time.  We’ve built these dams for very good reasons; flood control, hydropower, water supply and irrigation.  However, what we didn’t realize was the extent to which these dams would alter the ecological systems and the ecological functions that those river systems provide for us; delivering sediments, delivering nutrients to coastal areas, supporting habitat for all kinds of fish and wildlife.   The findings over the last fifteen years strongly suggest that we’ve had a major, major impact on the health of the aquatic environment from this construction of dams and levies and the changes we’ve made to river systems.

Q: Sort of an unintended consequence.

A: Very much an unintended consequence.

Q: Let’s talk a little bit about solutions. You’ve very evocatively titled your book, The Last Oasis. What is the “Last Oasis”?

A: The “Last Oasis” is conservation, efficient use, a more equitable use; an ethic that says we need to come into balance with nature’s supply. The “Last Oasis” refers to the idea that we can’t keep looking for more water, that we have to look more carefully at how we can better manage and more wisely use the water that we already have access to. There is a whole range of things that we’re just now beginning to look at and tap into.

Q: Talk to me about some of those.

A: Conservation technologies are good examples; there are many efficient technologies in irrigation, in industries, that we can use in our home that we’re just now using to the extent that maximizes their potential. A good example is drip irrigation.

Q: What is drip irrigation? You write about it and I don’t know what it is.

A: Drip irrigation is about the most efficient method we know of to irrigate crops. It’s a system of tubing that delivers water at very low volumes, very low pressures, directly to the roots of plants. You’re virtually eliminating evaporation losses and eliminating the kind of wasteful run off that you can have when you’re just flooding fields with water. 

Q: On our campus, I know that during summer we often put bags around the bottom of the trees and fill those bags with water. I think they call them alligators.  Are you familiar with that, is that drip irrigation? I mean, the water slowly percolates out of these bags right into the trees.

A: It sounds very similar. There are different methods of doing it. However, the idea is to deliver through little holes in tubing directly to the roots, the amount of water that the plant requires and so you can get efficiencies upwards of ninety, ninety-five percent with this method versus fifty, sixty, seventy percent with more conventional methods.  It’s a way of getting just the right amount of water, so you tend to get not only the savings in water but actually higher yields very often in the crop. My sense is we need something like a doubling of water productivity over the next twenty-five years if we’re going to meet our human needs for water and also protect the aquatic environment; drip irrigation is one technology that can help do that. You often get a doubling or tripling of the amount of crop yield per gallon or per unit of water that you’re using. That’s, I think, the kind of technology that we’re going to need a lot more of.

Q: But, as you point out, industry and urban areas are large users of water, what can they do as far as water conservation is concerned?

A:  It varies by industry, of course, depending on how they use water, but we’ve seen so many examples where industries that are encouraged to reduce their water use, have dramatically been able to do so; recycling cooling water, reorienting their process water and reusing water rather than releasing it after one use to the environment. We’ve seen many different kinds of industries reduce water from thirty, forty, fifty up to ninety percent when the incentive is there to do that. We’ve made some good progress inside our homes in the last ten years.  In this country, we’ve passed water efficiency standards that require all of our indoor plumbing fixtures, toilets, faucets and showerheads, meet certain standards of efficiency, which is a great thing. We’re building conservation into our new urban infrastructure.  I think the next big move in this country, in our home environment, needs to be outdoors where we have a lot of water going to irrigate lawns, to fill swimming pools. If you look out West, half or more of the water being delivered to a home is being used outside. We have rivers running dry there in New England because of the over pumping of ground water to supply suburban lawn irrigation needs here in New England. So I think the next big challenge will be using water more efficiently; not only indoors in our homes, but also outdoors in our yards and surroundings.

Q: What about things like recharging aquifers; is that a technology that you are hopeful about?

A: I think that recharging aquifers can help a lot in certain areas. The water has to come from somewhere, so you’re taking water that would otherwise either not be used efficiently or run out to sea during the wet season and using it to recharge groundwater for use later. They’re having good success with some of this in parts of the country, so I think this can help store water underground for later use when we need it in a way that doesn’t allow for the water to be evaporated and run into some of the other problems that reservoirs do. 

Q: How about that issue that county commissioners and mayors don’t like to talk about- pricing? That’s what we do with many rare resources. What about pricing water and what is a reasonable price for water?

A: I think particularly in agriculture, we’ve tended to vastly under price water and this is true around the world. It’s true around the world; it’s true in the United States and it’s true in most countries that supply water to farmers where you find the price of water may be only ten or fifteen percent of the real cost of getting that water to the user.  It’s not quite so bad in cities and industries, but we generally haven’t been as effective as we could be in using pricing as an inducement to encourage conservation. My concern, though, is that pricing will only get us part way.  Water still tends to be in the family budget.   Particularly in a wealthy country like the United States, and an important, not determining factor in the way energy prices might be, for example.  My sense is we need effective pricing but also strong regulations that say we can’t over pump groundwater we need, we need to have a mixture I think of market incentives and strong government regulations that protect the resource.

Q: You’ve talked about conservation measures. Will the conservation measures you’ve outlined solve the problem; are they all that is going to be needed?

A: I see conservation as a critical set of measures to slow down the rate in which we are depleting our supplies and over tapping rivers and so on. Ultimately, I think we need a broad set of ways to get into balance with our water supplies. Population continues to grow, our consumption continues to grow and so conservation is a way to slow down those trends. Ultimately we’re going to need a leveling off of our per capita consumption and a leveling off of population growth particularly in water shortage areas. So conservation and efficiency is a very critical set of bridge measures to get us through this period of several decades where we know we’re going to have more population growth and more time. It buys us important time to find new and more fundamental ways to get back into balance.

Q: A few years ago, there was actually a project at the University of North Carolina, which the Ford Foundation funded on population growth.  There was a lot of discussion about population growth. Over the last several decades, I haven’t heard much about population growth. What about that issue?  Is this on the prime formal agenda for groups that are working on issues, is it on the worldwide agenda, and why aren’t people paying more attention to population growth, have they just given up on it? What’s happened to population growth?

A: I don’t think at all that groups have given up on it. It’s a very important issue. There’s a certain amount of population growth that’s built into the demographic momentum in any given region. To some extent, in a sad way, the deaths from AIDS in Africa have reduced population growth below the levels that had earlier been predicted. But we’re still in a situation where many of the most water stressed parts of the world have high population growth; North Africa, parts of the Middle East and Central Asia are still experiencing significant population growth, which will mean their water stress will increase in part because of that. I think efforts to reduce population growth are an important part of getting into this balance with available water. In other countries, it’s really a combination of rising consumption and population. For example, China is a very large country, 1.3 billion people, but its population growth rate is very low….

Q: But they’ve taken some measures to do that….

A: They’ve taken some measures to do that but now increasingly their rising affluence is increasing their demands on water. The move toward a diet that’s more like the U.S. diet; rich in meat byproducts, for example. The American diet takes twice as much water to produce as a nutritious but lower, meat consumptive diet….

Q: Why is that?

A: Because growing meat is a very water intensive activity. It takes seven pounds of grain to make one pound of beef and if that grain is irrigated, it’s a very water intensive part of the diet.  It takes at least two, in some cases three, times more water to produce an American diet as it does a nutritious but vegetarian diet that might be popular, for example, in Asian countries.

Q:  I’ve also seen some statistics saying the size of the American home has doubled, I believe, in the last thirty or forty years requiring more heating and air conditioning and meaning more impervious services, is that a growing international problem with affluent societies?

A: It is a growing problem. It’s certainly a growing problem in the United States and it’s part of the reason I think we’ve seen water problems move toward the eastern part of the country.  We have larger homes and we have larger areas of turf, of green lawns that people are irrigating. These have greatly increased the demands for water at the household level and has put pressures on the water supplies, the increased consumption in the homes and in the things that we buy.  We tend to think about installing a water efficient showerhead or buying a water efficient toilet, but in some ways it’s more our patterns of consumption that place as much demand on water, because every product that we buy, everything that we use, everything that we discard places some pressure on the water system. We don’t tend to think about it quite that way.

Q: You see people today walking around with bottled water that they pay 99 cents a bottle for, but they expect that water is going to come out of the tap for virtually nothing. How do you explain the dichotomy in that dysfunctional concept of what comes when you do that and what comes when you do this?

A: The bottle water phenomenon is a bit of a puzzle to me because we have in general a very safe supply of drinking water in this country. It is supplied at a very reasonable price and it’s highly regulated. The water that comes out of our taps has to meet certain standards of quality that is closely monitored, measured and tracked.  The bottled water industry is often less regulated in terms of the quality of the water than what’s coming out of our tap, and as you point out, it’s much, much more expensive. I think it’s a trend, it’s a fad, it’s something that people have turned to as a healthier choice than maybe soda or this kind of thing, but certainly it would be more cost effective to be drinking more of our publicly supplied water which tends to be of higher quality in most places than bottled drinking water.

Q: We haven’t really talked about water quality and to what extent is that a problem in a country like Mexico. What amount of their water is drinkable? Are they polluting, unnecessarily, a large portion of their water?

A: Water quality and water quantity are sort of two sides of the same coin. Many developing countries that have experienced rapid industrial growth have not had commensurate investments in pollution control in monitoring and controlling the pollution coming out of their factories and their municipal facilities and so on. From Eastern Europe, to Southeast Asia, Thailand, Indonesia, you have increased economic growth but deterioration of water quality because of the failure to invest in pollution control. Many rivers have dramatically declined in their quality of water and groundwater supplies as well.

Q: I’ve asked actually that we do some research on it. A couple of years ago, there was an article in the New York Times with really dramatic figures about Mexico and the amount of Mexico’s water that was potable.  It is amazing the number of areas of Mexico where there is just very little or no potable water.   There was water, but you couldn’t drink it, which seems particularly ironic. What about the question of conflict and water leading to conflict in areas like the Middle East?

A: The conflict over water is of increasing concern. We have two hundred and sixty-one rivers in the world that are shared by two or more countries. These are international rivers. In most cases, there’s not yet a treaty that sets out how that water should be shared certainly involving the 911 parties involved. In the Nile Basin, which has ten countries, for example, there is only one treaty between Egypt and Sudan, and it’s over forty years old. That treaty is not really going to determine how the water is equitably used. However, until each of these river basins hammers out a treaty that all the countries there agree is fair, the potential for increased tension over water will increase; particularly, again, because water is finite, but the demands are increasing.

Q: Does this play any role in the Palestinian, Israeli conflict? Who has the water in that area?

A: Israel certainly has control of most of the water sources and supplies now in the Jordan River Basin. The issue of water sharing between the Israelis and Palestinians is an issue that remains yet to be solved, like so many other issues in this area. We’ve heard less about it recently because I think the issues of Jerusalem and refugees have a bit higher status on the list. Nevertheless, as soon as those issues are resolved, the water issue will again be there as a critical one to solve. There was a peace treaty in ’95 signed by the Israelis and Palestinians, which, essentially, for the first time, said that Israel does recognize that the Palestinians have rights to ground water on the West Bank. But it left the amount of that right, how much should be allocated, to the final status peace talks, which of course now have broken down. The issue is very much alive and on the West Bank, there’s a very distinct disparity in water use between the Israeli settlers on the West Bank and the Palestinians. The settlers tend to use four to five times more water than the Palestinians on the West Bank.

Q: Why is that?

A: Because they have more of the Israeli lifestyle, that’s in existence in Israel, and the Israeli water authorities supply water to meet those needs and those desires for appliances in the home and for swimming pools in some cases. That’s a source of tension between the Israeli settlers and the Palestinians on the West Band that four to five times more water is used by the settlers than the Palestinians, who in many cases are struggling to get just enough water to meet their basic household needs.

Q: What about the issue of water rights? Who does own the water or who has the rights to the water in whatever area, the aquifer, the river or whatever the supply may be?

A: Water rights vary from place to place.  In general, governments take on the ownership rights of water in trust for the people.  Then how they decide to allocate that water will vary depending on the systems of water law that exist around the world.  Even in the United States, there are two very different kinds of water law.  The East adopted the more British approach called the Riparian Doctrine, which is more of a sharing, reasonable use kind of approach to water.  In the West, there are property rights in water.  If you have settled in the West and have acquired a property right to water, you have a certain priority of use. If you were there first, you have the water.  If you came along later, you have a lower priority.  This is creating problems now in the West where the water is over-allocated.  When a drought comes, somebody who has a priority right dating to 1880 gets all of their water, before someone who has a priority right dating 1910 gets any. This is an increasing tension in the West now, how do you begin to to deal with a water stress situation in this system of prior appropriation –first in time, first in right.

Q:  Would it be logical to assume that in some countries there’d also be a political aspect; if you vote right, you get water?

A:  Certainly.  This happens as with everything else because public authorities are often in positions of power and can distribute the water. There is a certain amount of politics that gets involved in how that water is allocated, absolutely.  

Q: I’ve heard that in Mexico, whether you get a pump in your town will depend on whether you vote right.

A: I wouldn’t doubt it, that’s the way in which you do it.  

Q:  We talked about conflict but you put an emphasis in your book on the ethics of water and of water use, what do you mean by that?

A:  In my view, water ethics is about recognizing that water is fundamental to all life, and that, therefore, there is an ethical dimension to every decision we make about how to use it and how to manage it.  It requires that we understand that every living thing needs an adequate amount of water for their survival, which means sharing water with each other as people, as countries that neighbor each other and share a river, or as one species among millions on the planet that we have to learn to share what’s there.  It’s fundamental to all life, and, therefore, in my view, there is a much more fundamental ethic involved in how we manage it; manage it as stewards of the resource.

Q:  Can you think of an interesting, illustrative example internationally, in say India and and Pakistan, in as far as a crisis or a solution in that part of the world?  

A:  Pakistan for example is one of the countries where we’ve begun to see tensions arise between farmers, and cities over water.  The Indus River is a major river that supplies Pakistan with water and in the dry season that water is often over tapped.  The farmers that are at the end of the line for that river water often find they don’t have enough water to irrigate their crops.  There have already been violent protests over this, complaints that more water has been taken upstream and not enough left for them downstream.  Partly, as a result of this, we’re beginning to see an increase in migration from rural areas to already over-crowded cities like Karachi, Pakistan, which is creating more problems in the urban areas, more need for more jobs, the need to supply more urban water as these people move in.  These are the kinds of water shortages and and the social sort of dynamics that arise as a result.   We’re beginning to see this in more and more places.  Again, we don’t really have a good way of dealing with this.  Seventy or eighty percent of the population in countries like Pakistan still live in rural areas and rely on water very fundamentally for their livelihood.  As it becomes scarce, and as more water goes to the cities, those livelihoods become threatened.  

Q:  Interestingly that is also a problem in North Carolina now where you have approximately half the population is rural and half is urban.  But the urban areas are drawing more and more water, and it is, it will become a crisis between the rural areas and the urban areas; and the rural areas will lose.  I’ll guarantee you that they’ll lose in that conflict because they don’t have the political clout that the urban areas have.  Given the international scope of this problem, and the kind of issue that you raise as far as Pakistan is concerned, what is happening in international organizations to deal with this problem?  Is this on the radarscope of international organizations?  

A:  Water is very much more now on the international radar screen than it was even five or ten years ago.  It’s also on the radar screen of our intelligence community in a way that it wasn’t ten years ago.  There is increasing recognition in the foreign policy establishment that water scarcity can potentially be destabilizing regionally and within nations as well.  I think it’s being taking much more seriously now as an issue of regional peace and security in a very broad sense than it was even ten years ago.  

Q:  Is there a possibility of international norms as far as water use is concerned? In other words, establishing some of your water ethic, if you will, but codifying that all countries have some guidelines as far as water use is concerned.  Is that on people’s radarscope?

A:  I would very much like to see that.  The international community, understandably, has been focused more on trying, basically, to fill the gap in the lack of safe drinking water for people.  More than a billion people in the world still don’t have access to safe drinking water.  This is not because the water is not there.  It’s not a water scarcity problem; it’s because they’re poor and access to water has not been provided for them.  More than three billion people, mostly children, are still dying each year because they don’t have access; their families don’t have access to a safe drinking water supply. The international community, I would say, is most strongly focused on trying to fill that gap, to provide safe drinking water for everyone. In the recent United Nations conference in Johannesburg, that commitment was reaffirmed not for universal access but just trying to reduce by half the number of people that don’t have access by 2015.  That would be a major achievement, but of course, we really need to move toward universal access for all to have safe drinking water.  Similarly sanitation, we have three billion people in the world who don’t have access to adequate sanitation.

Q: Three billion people?

A: 2.8 billion people to be precise, who don’t have access to a safe and healthy form of sanitation; this is also a leading cause of disease and death in the developing world.  These are solvable problems; they are not problems that have to do with water scarcity.  They’re issues of political will and finance and commitment to get the job done.

Q:   I’ve been into Indonesia and seen the rush of people into cities like Jakarta from the area and the filthy water that is running in the streets, canals and sitting out in yards there.  To what extent is this a problem in third world countries?    The movement to urban areas where they’re totally incapable of providing any kind of safe drinking water to these people.  I can’t imagine the kind of parasites these children must have that are playing in some of the green water that is sitting out in front of their shack.  

A: This is very much a problem.   Even if they don’t have access to a safe supply of drinking water, what people do is simply take water from the environment around them.  That water, whether it’s from groundwater or particularly, from surface waters, from rivers or lakes tend to be highly polluted.  Again, because often there are no controls on industries and municipalities on the pollution size, these sources are becoming increasingly contaminated.  That makes an unsafe supply for the people who rely on it.  In many parts of Africa, women and children spend four to five hours a day just collecting enough water for their family’s basic needs.  It’s also a big drain on people, particularly women and children and on the economy; that woman, who would be doing something much more productive than collecting water, has to spend a good bit of their day just collecting water that may be of dubious quality in the end, as well. This is a very, very critical problem from a human perspective, from an economic development perspective to satisfy these basic water needs.

Q: A few years ago everyone was very concerned and saw lots of pictures about drought and starvation in Ethiopia and what was gong on there.  Is this part of a continuing problem of drought and shifting deserts in sub-Saharan Africa?  Is it still happening there and is that a problem in other parts of the world?

A:  Drought is, as you know, a natural phenomenon.  It may be affected now as climate change begins to show its face for us, but Africa has been historically very prone to drought.  Ethiopia is in a part of Africa that is particularly drought prone, but also Ethiopia has been a country that’s been very unstable socially, politically, and economically.  It hasn’t developed its agriculture; it hasn’t developed its water supplies as much as some other countries have to provide an insurance against drought.  Therefore, they are still very dependent on natural rainfall for their agriculture.  When a drought comes – a severe drought comes, they can be very, very badly affected, as is the case right now.  They had a horrible drought in 1983, ’84 and the drought that’s unfolding there now looks to be very bad as well, maybe not as bad, but bad.  Now that they have more social, political and economic stability, the hope is they’ll begin to develop their water supplies in an agriculture that’s a bit more stable.

Q: You haven’t mentioned the Soviet Union or Eastern Europe where I know that water quality is an issue, I don’t know to what extent water availability is an issue.  I was in that part of the world eight or nine years ago.  Are things being done to clean up their water supply in the Soviet Union, and in the parts of the old Soviet Union and Eastern Europe, the Warsaw Pact Block?  

A:  I think that is beginning.  Eastern Europe had particularly polluted river water, which began to be revealed when we got more information about what the conditions were like in those countries.  In Poland, something like a third of the river water was even too polluted for industries to use, no less for drinking.  I think some investments have begun now with the help of the European Union and others to begin to clean up some of those water supplies.  However, it will take some time I think, to get them up to a level that is enjoyed by many western European countries.

Q: And it’s expensive, is it not?  

A: It is expensive; it is very expensive to do, but it’s usually worth the investment in terms of the maintenance of good quality water.  

Q: I think I remember your talking about Colombia and what it was going to cost to clean up their river, somewhere in Central America.  You were talking about the fact that it would cost four billion dollars or something of that nature and that this was how expensive this was for a country that had a very small economy and was already in debt.  Have we had problems with Mexico on the issue of water and water availability between Northern Mexico and the United States?

A: We have, and that problem has begun to increase.  There’s a long border, of course, between the U.S. and Mexico.  The Colorado River is shared by the both countries and there is a treaty there. The Rio Grande is also shared by the two countries and there is increasing concern about the sharing of these waters.  Mexico has been in a very bad drought in recent years and they have a large, large debt owed to the United States because of taking too much river water out of those reservoirs.  They claim that they’ve been unable to pay that debt back because of the serious drought.

Q: Is it a water debt or a monetary debt?

A: It’s a water debt; they owe a certain amount of water to the United States.  By treaty, there is a sharing of that water and Mexico has been taking more than its allotment because of this drought.  They are unable to pay it back because the drought has continued.  Farmers in Texas have gotten very upset about this, because of Mexico’s failure to meet its treaty obligations. The farmers in Texas claim that they’ve been suffering from not being able to grow the crops that they’re accustomed to; and there’s been a sizable economic impact on farmers in Texas from this.

Q: How would Mexico repay water?  I have visions of thousands of Mexican women carrying gallon jugs across the river to Texas.  How do you repay a water debt?

A: The water is stored in a reservoir and it’s a matter of not taking the water that you have access to upstream and making sure that you’re letting it reside in the reservoir or flow downstream to the other party that depends on it.

Q: I was always under the impression that the United States was taking water out of the Colorado and Rio Grande and that it wasn’t getting to Mexico.

A: The Colorado is used by seven U.S. states and then Mexico.  The treaty that determines how that water is used says that on average 10% of the Colorado’s flow needs to get through to Mexico.  The Colorado was an interesting problem because when the treaty was devised and the water was allocated, it was based on a particularly rainy period of time.  It turned out that more water was promised to the seven states and Mexico than the river usually carries in an average year.  There’s virtually nothing left for the delta of the river and the upper Gulf of California – what the Mexicans call the Sea of Cortez.  There’s very little freshwater going through the tail end of the system.  The Mexicans are typically getting their 10% share, but they are using all of it in Mexicali and the valley there to grow crops.  What’s really suffered there are the people and the aquatic life that depends on that delta environment and the upper gulf.  This is a very serious issue that now the environmental community and the two countries are beginning to work on.  Is there a way to get more water through to the delta?  I read Aldo Leopold’s notes on his trip through the Colorado delta in 1922, before Hoover Dam was built.  He writes of what he calls a “milk and honey wilderness.”  You know, a land of a hundred green lagoons, incredible sightings of birds and wildlife and so on.  You go there now, as I did a few years ago, and you can’t believe you’re in the same place.  It’s a very, very different environment.  There is a native culture of Indians, who have lived there at least a thousand years; some anthropologists think considerably longer.  They’re a culture on the brink of extinction now because of the trickle of water coming through.  Their whole life was key to the ebb and flow of the river.  So there’ve been some very dramatic changes downstream in that river system there.  

Q:  Let me conclude with a personal question.  You’ve been working on this for a long time.  I’m familiar with one publication of yours from 1984, I think.  Do you think people are paying more attention, is it frustrating to you?  Are you a voice crying in the wilderness? How do you personally feel about the success of your attempts to alert people to the problem?  

A: I always like to see these issues that are so important get more attention and have solutions begin to unfold much more quickly.  On the other hand, I think, I do take some heart that when I look around the world, here and there, you can find good examples of the right kinds of things happening.  They’re just not widely spread enough and they’re not moving fast enough.  But on technologies, on policies, on changes in consumer behavior, I see all the right things happening here and there.  So it’s a matter of, I think, spreading those ideas more quickly and having more of them take hold.

Q: You speak of positive changes and hopeful signs, can you give us a few examples of those?

A: One thing that has greatly encouraged me recently is that we have an example of one country in South Africa that has adopted what I think is the kind of national level water policy that I would like to see adopted in many more countries.  They had a unique opportunity after the Mandela government came to rewrite the constitution and rewrite all the laws that determine the country.  Water laws and a rewriting of those laws was part of that.  They put in place what is probably the most progressive national water policy.

Q: in South Africa?

A:  …in South Africa, which essentially says this; it says that water is a public trust in our society and it establishes what they call a Water Reserve.  It has two parts; the first part says that we must meet the basic drinking water needs of all people – minimal level needs just to satisfy human health.  Secondly, we have to provide the basic needs of water for our ecosystems to make sure that they remain healthy.  This is quite a dramatic departure from the way water has been managed and allocated throughout the world.  It, basically, under-establishes a recognition of that need to live in balance with the water environment around us.  Those are the two primary water rights in South Africa: basic needs for people at a minimum level and them making sure basic water needs for ecosystems are met.  They call that the Water Reserve and then everything after that is allocated through market mechanisms and so on, non-essential uses; those are the two priorities.  I think that’s the kind of recognition of the public trust that we’re going to need in more countries if we’re going to meet all these needs and have a healthy environment at the same time.  

Q:  Now, this is a slightly loaded political question.  Do you see the United States generally moving in the right direction as far as an environmental and conservation aspects of water use?

A:  I see in the United States, here and there, the right – some of the right kinds of things happening.  But we really lack a national water policy; a strategy for achieving sustainable water use in this country.  Partly because historically, in our form of government, water issues of water rights, allocation and management have been left to the states.  There are very different policies, practices and regulations from state to state.  That’s not to say that we couldn’t have stronger national guidance on water policy and have that ripple through the state level.  I think we’re going to need that.  We have something like two thousand large federal dams in this country, for example, that are government dams at the national level.  Decisions to manage those in ways that are more protective of the aquatic environment, for example, could set a fabulous example for how we can meet needs for irrigation, water supply and hydro-power, but also begin to protect the aquatic environment as well.

Q:  I will state my own prejudice and say that I’ve been rather concerned to see the loosening of clean air standards; to apparently see a loosening of the rules and regulations as far as wetland conservation is concerned, to see a weakening of protection for our natural forests and so on…

A:  I’m very concerned about the level of protection being given to our rivers, wetlands and aquifers right now.  There is a stronger tendency across the board toward greater research, exploitation and less toward research protection.  We’ve lost already half of our wetlands in this country and the continental U.S. over the last two hundred years and we can’t afford to lose many more wetlands without very serious damage to habitat, to purification of our water supplies.  Wetlands are some of the most productive lands that we have, in terms of the ecological services that we benefit from.  There is just not a recognition of the importance of protecting them, right now to the degree that we really need.  

Q: I don’t think people have any idea when they look at a puddle of water sitting on the ground, or us surrounded by Cyprus trees or something else, why that is important and that’s not just wasted land.  We see this a lot in our part of the world.  This is why not to cut those trees, plow that land and farm it somehow or other and grow something on it.  It’s serving no useful purpose not realizing how this works.  

A: Some of my early graduate work was actually on the Poquoson Wetlands in North Carolina and I remember distinctly trying to show the economic value of leaving those wetlands left alone.  Then some others at the same conference from Weyerhaeuser were very clearly stating the economic benefits of clearing that land and putting in Labial Pine plantations.  It’s very tough, you know, on that monetization of land and water to show that protection is more valuable than exploiting it.

Q: You haven’t mentioned education as an important aspect in the United States for raising sensitivities, what’s going on in that regard and how do you feel about the issue of education, educating young people, as well as other people about this issue?   

A: I think that education has to happen at all levels.  We think reaching young kids is particularly important.  They’re going to be making decisions about how to live, how to work, how to vote and how to be good public citizens, so reaching them is absolutely critical.  I also think we can’t wait for young people to grow up, that we need to educate people who are in decision making positions now about the importance of protecting the water that we have.  I’d like to see a stronger push towards education on these issues at virtually all levels.  

Q:  Some people look at desalination as a solution to the problem, how do you view it?

A:  Desalination is a very viable technology now.  Many countries in the Persian Gulf rely on desalination for their drinking water. It’s a lifeline for them.  My concern is that desalination is an expensive solution and it sort of detours us from making investments in conservation and efficiency that people have a sense that desalination will solve everything.  When in fact, it’s often relying on fossil fuel so we’re releasing more gases to the environment, into the atmosphere, to create freshwater.  We’re enhancing climate change in order to create more freshwater, which is not a good bargain in my view.  It’s also very expensive.  The cost has come down in recent years, but it’s still an expensive solution. Right now, desalination accounts for 2% of world water use, so it’s very small.  Even if there’s rapid growth in the industry, which I think there will be, it’s still going to be a fairly minor portion of the total solution that we need.  My concern, again, is that people are thinking of it as this silver bullet, that, all this water’s in the oceans, all we have to do is take the salt out of it, and we’ll be fine.  That’s just not environmentally a good thing to do.  Economically it’s not the most sensible thing to do.  There’s a whole range of things we can and should be doing that is more cost effective and more environmentally sound to meet water needs.  I’d like to see much more emphasis on those things than on holding out desalination as the ultimate solution.

Q:  When we talk particularly about the western part of the United States or whether there are water shortages, it immediately occurs to me, and you talk about water rights, that people have rights to water, why don’t people either buy up or control those water rights and sell water at a market price.

A:  That is beginning to happen in the west, where there is a clear property right in water held by individuals or private entities; there is the ability to sell water rights or water. It may not be happening as much as some would like, but where there is a clear property right in water.  One advantage of a system like that is that someone can decide to sell their right to another user who is willing to pay for it and use it.  The concerns I have about those systems is they’re very efficient ways of reallocating water, but the market can’t do the protecting of the ecosystem requirements for water that’s needed.  There’s been a stronger trend in recent years toward privatizing, not only water ownership, but water management.  In my view, we don’t really want to move towards a system where the management of water is driven by profit and where the suppliers of water are first and foremost beholden to shareholders rather than to public citizens.  I would much rather see strong public authorities managing water and fulfilling their obligations as a public trust to supply that water, to manage it well, and use it efficiently, than to turn that responsibility over to private corporations, who don’t have the broad public interest at heart.  They’re legally obligated to look after their…

Q:  shareholders…

A:  and those are different interests.  I think we have to be very careful about not confusing that.  We’ve seen that, for example, in situations where private corporations begin to own and manage water systems.  One of the things they do is begin selling off the watershed land to developers because that brings in more income.  They don’t view the watersheds as a part of the total system that they’re managing.  They don’t recognize the public values in protecting those watershed lands for wildlife, for water purification, for all the public good elements that those lands provide.  And that’s a big concern that I have, that if that trend begins spreading, we’ll see more damage to the land and water systems overall.

Q:  Well, particularly, in a capitalist society if I were an economist, which I’m not, I could imagine a situation, a classic situation, in which the rich in, say, urban areas get the water, and the poor in rural areas don’t get the water; that it becomes a commodity striated on the market.  The rich end up with the larger of the lion share of the supply.

A:  That is a concern and particularly in developing countries where they are turning to private corporations to help them with the challenge of supplying their citizens with water. What’s really critical in those situations is that the contracts that are established between the city and the private company include provisions for meeting basic water needs of poor people; that there has to be enough cross subsidy that those contracts make sure that those needs are met.  That’s not always the case.  There have been instances where privatization has, you know, resulted in, a doubling or tripling of water rates, where a quarter of people’s income suddenly has to be spent on water.  They can’t do that.  How those contracts are set up is very important when privatization is looked at as a solution.  But, again, my sense is, it would be much more beneficial overall to keep the provision of water within the public, the domain of public entities, and manage those systems well.  Not to say that private sectors can’t be involved, but keep the authority there.
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