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Dr. Courtney Hackney, 

Professor of Biological Sciences, UNCW

Interview conducted 05/02/03


Q:  Questions by the Director

A:  Answers by Dr. Courtney Hackney, Professor

      Biological Sciences, UNCW

Q:  How unique and unusual a situation is it for a country like the United States to be bounded on the North by a country that had tremendous water resources and on the immediate South by a country that has very slim water resources?  What kind of problems does this base pose?

A:  International boundaries, of course, are always difficult for all things including water and what basically happens is that the one closest to the water source generally controls it.  Even though we have agreements with Mexico about releasing water to them, from the Colorado River, the fact is we use almost all of it and they get almost nothing.  Canada, of course, has a huge amount of water and so the does the United States in the Northern part of the US, but there are certainly places in the U S that have water shortages.  We can really take that same phenomena and look between state boundaries and we see exactly the same thing.  States with lots of water, states with very little water.  

Q:  Are we likely to buy water from Canada in the future?  Is that a possibility? 

A:  Probably not.  Just because we have enough water in the Northern parts of our country and the transport of water very far South would be difficult.  The Great Lakes are one of the great storehouses of fresh water in the world and that alone would mean that we probably wouldn’t buy it even though we share the Great Lakes with Canada.

Q:  Somehow or another, we have a dispute with Mexico over the fact that they owe us certain units of water that they have no way of repaying.  But, we use up most of that water that goes to Mexico.

A:  That issue probably rights to the Rio Grande, as I recall they pull water out of the Rio Grande for, probably for irrigation, would be my guess.  Those are the two big river systems.  They’re not big, relative to the world, but they are the largest ones.

Q:  The Colorado and the Rio Grande?

A:  They’re the two big ones along the border that would be significant, in terms of water resources.  Of course, the bottom line is, when you get to arid areas, it doesn’t take much water for it to be a major political and economic event when that balance changes.

Q:  What’s going to happen if Mexico, Northern Mexico, runs out of water or even has less water than they have now?

A:  The bottom line is it stifles economic development.  It changes the way in which land use patterns develop.  You certainly can’t develop farming that relies on irrigation when you don’t have enough water.  But it especially changes the value of water.  Water becomes much more valuable when you don’t have enough of it and ultimately the value gets so high that it’s not profitable to do farming or even ranching in some cases.

Q:  Do you think people will migrate in greater numbers across the border into the United States?

A:  That pattern seems to be occurring already.  Related to economics, as well as just water.  But I think that’s certainly a plausible thing that’s going to happen.

Q:  In Cabo Sant Lucas, in that area?

A:  That’s right!  When you start shutting off the fresh water, you start changing the whole dynamics of a whole bay.

Q:  We have a treaty with Mexico to get water from the Rio Grande, however that water is being used up in Mexico.  Mexico has a treaty with us that they’re supposed to get more water out of the Colorado River, which basically runs dry at the end.  From your perspective, how do you see the relationship between United States and Mexico relating to water, what are the issues there?

A: There are real serious environmental consequences to this whole situation.  The Gulf of California use to receive considerable fresh water and that’s why it was so rich.  There was a large gray whale population down there that’s extremely important from a tourism standpoint to Mexico.  The relationship has just got to be strained, particularly at the local level.  Just because we have a treaty with Mexico that says we are going to release a certain amount of water, that’ll be necessary for the development of that entire part of Mexico.

Q:  Of the Colorado River, you’re saying?

A:  The Colorado River.  And we’re simply not doing it.  The water that we are giving them is certainly not high quality water, so it’s both a quality and a quantity standpoint.  That’s got to make it very difficult for the Mexican government to address the needs of their people when the big powerful United States right next door has a treaty, but’s not delivering the amount of water that they agreed to.

Q:  What about the ecological and other environmental problems that are caused by the lack of water flowing from the United States to Mexico?

A:  This is a problem worldwide, with the need for water inland and the maintaining of dams and they’re building of dams, much of the water that historically went to the coast is either being used for farms, lost to the atmosphere and, especially the delivery timing, is changed.  So that those coastal resources, many of the marine fisheries around the world depend on slugs of freshwater, pushing out into the near shore water, or the oceans or the bays and that’s all been changed.  We’re seeing dramatic changes in the fisheries production in those areas just because of that.  The Mediterranean is a classic example too, but the Gulf of California is exactly the same.  Those resources are dwindling and because we didn’t know a lot about them before, we’re probably not going to realize how much we’ve lost. 

Q:  So what if somebody says “Ok, so you’re not getting as much water in the Gulf of California as you did before, so what?

A: The so what is that there are other industries that depend on fresh water.  Humans haven’t ever set down and tried to allocate water based upon either economics or on value of other kinds.  Essentially the first user, by and large, has access to it.  Those that are at the bottom, which is the estuaries and the coastal zones, typically get the last shot.  There are a few places in the world where society has started to deal with that problem; one of the places is Texas.  Texas, because they are very dry in part of their state, a little wet in the eastern part.  They have had to deal with who gets the water during droughts and they have an allocation procedure so that the coastal fisheries gets a certain amount, the seas gets a certain amount, agriculture gets a certain amount.  There’s a minimum amount that each one has to have to keep functioning.  They have already started that and will probably be the model for the rest of the world.

Q:  Wilmington’s a downstream community on the Cape Fear River.  How have its water problems changed over the last twenty-five or fifty years?

A:  The needs of Wilmington have changed, as well as the upstream needs of the people in the Piedmont and the Coastal Plain have changed.  What’s essentially happened is that the development upstream has meant that there is more pressure on the water coming downstream, so that what we get is not exactly the same quantity or quality.  Now from the downstream side, Wilmington in an effort to develop, has enlarged its harbor, changed the depth and the width of the river and all of that activity has let saltwater come far upstream.  So where Wilmington once sat on a fresh water river, now it sits in an estuary, which is saline.  

Q:  How far north of Wilmington does that saltwater intrude?

A:  Saltwater potentially goes all the way up to Lock and Dam Number One.  Practically right now it is not, but we see with sea levels rising, changes in the river and the dredging, we see that possibility.  Certainly in the Northeast Cape Fear River we see salt going far, far upstream because there is no major source of water coming from upstream. So Wilmington is facing a problem based upon the development of the state, both economically and in terms of numbers of people, and that problem is going to continue.

Q:  You used the term saltwater intrusion, what does that mean and what are its implications?

A:  Saltwater intrusion is a phenomena where the more saline saltwater rides underneath the river water that flows on the surface where the ocean meets the river.  This is a fairly natural phenomena, that’s correct, and, of course, we have tides interacting here too.  So this whole thing moves back and forth with the tides, but as humans widen and develop estuaries and sea levels comes up, we have more and more saltwater getting into the estuaries.  Now it doesn’t just stay on the bottom, it, of course, mixes with the water and gets to the surface.  The more salt that gets into the estuary, the more it becomes part of the ocean and less river like.  From the human standpoint, in terms of using water, once it gets any salt in it all, then we don’t consider it potable anymore and it’s not used for drinking, irrigation or most other things that we think of freshwater being used for.  So the City of Wilmington, for instance, now obtains it water by long pipe that comes all the way from upstream of Lock and Dam Number One.

Q:  That’s twenty some miles, is that correct?

A:  It’s good a ways upriver, twenty, depending on where you decide Wilmington is.   The fact is, that’s a long expensive process and at some point and time as Wilmington’s needs grow; that’s going to have to be enlarged and that’s quite a bit of infrastructure. Plus, remember there’s going to be increasing uses of water upstream, slowing the amount of water coming downstream, so this is a continual problem. 

Q:  Several people have observed that today we’re not really paying the real cost of water.  That the cost of water has to go up both in terms of making it more valuable so that people will conserve it, but also to take care of processes such as desalinization and other kinds of processes of that nature.  What are the consequences of that?

A:  There are obvious economic consequences to changing the cost of water.  The economic consequence, of course, is that it redirects development, it might make some industries not profitable where they were before because they have free water.  When you have to start paying the actual cost of water, some industries have to move elsewhere.

Q:  And some of those are pretty important industries aren’t they, like power?

A:  Absolutely, these are vital industries to certain aspects of the economic spectrum and one wouldn’t want those to disappear.  In fact they’re necessary, power especially.  Of course, the consequences of the economic change means that there’s extra incentive to conserve water in places where it’s easily conserved.  We’re seeing this out West now where the needs of cities and Municipalities because they’ve grown so much has driven the value of water up so that the cities actually pay the farmers not to farm because they want the water.    One can envision some sort of an economic balance developing between industries.   Of course, the consequences to some industries is severe.

Q:  In a situation like North Carolina, I’m just struck by the fact that, the fifteen urban counties along the I-85 corridor have much more political stroke than the 85 rural counties separated by the Western, and Eastern, and Northeastern boundaries and so on.   

Does this mean inevitably that those counties are going to get the water and the other 85 counties are going to get less water?

A:  I think it certainly means that they’re going to have more political clout and, ultimately, history says that that’s in fact what happens.  We see the same kind of thing happening with farming and commercial fishing.  Once they drop below a certain number of individuals that have some political interest in it, then they simply don’t get their part of the spectrum represented when it comes time to allocate water.

Q:  Let’s extend this into the international sphere.  Does this also mean that the strong countries get the water and the weaker countries don’t get the water?

A:  Historically, that’s the way it’s worked and that probably will continue. One would like to think there’d be some justice and some realization that all countries need it.  Particularly when you have strong countries like the United States with well-developed economies, adjacent to countries that are struggling to develop.  There is an incentive for us to actually support development in third world countries like Mexico, because if we don’t, people move here for the industries that we create, rather than staying home and working on the development there.

Q:  We refer to the water for Wilmington coming above Lock and Dam Number One. There are dams in North Carolina that are coming down; people are saying we’re removing dams.  Is this a kind of changing phenomena that at one time dams were a good idea and now dams aren’t such a good idea?

A:  It represents a changing economic perspective.  The early history of the United States was that dams were built to provide power.  We find small dams virtually on every river close to any place that there were a lot of people because they represented industry and people flocked to those areas.  Many cities are built around places where they could generate power from the river. We don’t do much of that anymore.  Many of the dams, the small dams that have been taken down recently are of that type.  Of course, early in the history of the US too, we used water for transport.  That was our major way of getting big supplies around, heavy bulk materials.  So most of the rivers, especially in the Coastal Plain had locks and dams placed on them, so they could move cargo upstream and downstream.   In the case of the Cape Fear River, it was an important corridor for the entire Cape Fear Drainage Basin.  There are very few commercial vessels that use that now; you could almost count them on your fingers.  Each year there’s not much commerce that way, so the rational for maintaining dams that just do commerce, just for moving vessels, has gone away and they’re expensive to maintain.  Now the other side of that is that there are other uses of dams, and multi use dams that supply water for cities like Wilmington; Lock and Dam Number One is probably going to remain in place because it’s going to prevent saltwater from getting upstream.  But the other locks and dams that primarily function in terms of commerce, one could easily justify getting rid of them; they’re not serving a function from an economic standpoint and there’s tremendous environmental harm.  That’s the other side of this equation, we now value the environmental segment and we place value on anadramous fish runs, on people being able to fish and so that perspective is causing a loss of many dams.   Of course, the last type of dam we build is for flood control.  Some of these are the largest dams and they were built starting in the 1930’s.   Many of these, in some respects, are obsolete because some of the reasons that we dammed them was for flood control; we no longer farm those lands, we use those lands for other purposes.   We now grow forests on them that aren’t as sensitive to flood waters.  Plus, we have cities now relying on those that need the water too.  They have multiple uses and those large dams are probably going to stay just because of that multiple use.  However, the dams do a lot of environmental harm and good, depending on your perspective, and it is perspective.  

Q:  As water becomes recognized as more valuable, what are some practical kinds of things that people can do to conserve water or to be, at least, more cognizant of the value of water?

A:  Once water becomes expensive that almost happens automatically.  Before it becomes expensive, people can really prevent much of the cost accruing rapidly by simply thinking about what they use their water for.  Of course, we have little anecdotes that our children learn in school about turning their water off when brushing your teeth and so forth.  Adults haven’t quite learned that lesson.  We seem to be more interested in getting the water away from us, than keeping it and adding it to a potential water source for the future.  So we build driveways so the water gets off our property, we put drainage ditches in so it doesn’t sit there because esthetically, and from a standpoint of perspective, we don’t think that’s a good thing.  Ideally, all the rain should sit on the land, soak into the ground and add to the ground water supply.  That would eliminate an awful lot of the future problems that we are facing.  Sprinkler systems coming on in the middle of the rainstorms make no sense at all from the standpoint of the grass needs.  It’s a waste of water, and there are very simple devices and very simple planning regimens that prevent a lot of the waste of water.   There are instruments, for instance, that can detect the amount of water in the ground and will keep sprinklers systems from turning on if there’s enough moisture.  There are development systems where you put your roads a little higher than the property so that the water runs off the road into the porous part of the landscape so that it soaks in.  There’s a lot that can be done from the personal level all the way right up to city planning that would make a tremendous difference, in terms of maintaining the water that we do get.  Largely, what’s going to happen, as the value of water goes up, these methods, these ideas, will start to get into the populous just because it’s going to be necessary.  I can relate to you how necessary it is on little islands when you have no source of water where people think about everything from flushing the toilet to brushing their teeth.  It’s when the value of water gets to the point where it costs as much as electricity, you take very good care of it. 

Q:  Courtney I have talked to you in the past and as you pointed out last year that the Cape Fear River was at a 100 year low, I was watching the news today and it was saying that the drought is largely over in the Eastern part of the United States.  With the drought over have the problems gone away; is water no longer a serious issue?

A:  This is actually one of the biggest problems we face in terms of water conservation.  There rarely is a year where we get average rainfall; it’s either far below or far above average.  The same thing goes for month to month and the difficulty is easy to forget that the aquifers are discharging faster than they’re recharging.  It’s easy to forget that just a few months ago, we were wondering where the water was going to come from for major utilities and now suddenly we’re trying to figure out how to get rid of water.  This is a constant problem in the kind of landscape we have, where we don’t get the same amount of water every year and every month.  What we are seeing is a continuation of a pattern of the past; sometimes lots of rain, sometimes very little.  What we also have is a fairly constant ramping up of how much water we use.  What’s going to happen is that droughts that use to not be severe are going to start to feel severe because we’re going to run out of water.  We’re not going to notice it during these good times and in fact, the really bad part about having enough water or excess water is we start thinking of it as something we have to get rid of.  We stop worrying about catching the water in our yard and letting it percolate into the soil.  We stop worrying about brushing our teeth and letting the water run and all those other things that we’ve talked about in the past.  Water conservation just takes a very quick backseat and until we get to the crunch, another year or two, we won’t worry about these things.  But the problem is that water conservation, is really a long-term phenomena that has to begin in community development.  If it isn’t built into the infrastructure, when we finally do get to the point where the increase in demand just is so great, that there really are no years in which we have excess water, it’ll be very, very expensive to retrofit cities and counties and developments to conserve water. 

Q: The comment that the drought is over really relates to the question, does it not, of how much rainfall we’ve experienced? Do the aquifers go right back up to a normal level and stay there until there’s a drought or do we see the aquifer sort of slowly decline, then get a little more water and slow, decline some and get a little more water.  So, that over time, your stored ground water at least, in terms of what’s in the aquifer’s is not really recharging?

A: That’s a good way to look at it.  The surface waters respond very quickly to both drought and extra rainfall, so in fact we had very, very low water levels in the river and we were having difficulty for cities that rely on the rivers.  That’s a reflection of how quickly the landscape responds to more or less water.  Now we have plenty of water.  However, the aquifers themselves have been slowly discharging and that discharge rate has increased faster and faster relative to recharge.  While we’re looking at days or weeks or maybe even months at most for water that falls in the landscape of the Cape Fear and many other regions, from the perspective of the ground water, we’re looking at years to decades to even hundreds of years in terms of recharging the water lost.  So, effectively, what happens with the groundwater supply is it’s very, very dampened with whatever is happening with the surface water and the trend for groundwater supplies is that it’s still declining.  Despite the fact that major municipalities and state governments have become aware of it; trying to limit groundwater loss, trying to increase recharge rates, we’re still seeing it go down, even though we had a wonderful four or five months of rainfall.   Now that does result in extra water getting into the aquifer, but it clearly isn’t enough, because it’s too slow.  

Q:  We aught to think of a way to illustrate this, I don’t whether you should take a beaker and put water in it and show it at a certain level; then you bring it down to the end of the last summer and then you add a little bit of water.  There’s got to be some graphic way?

A:  You could probably do an animation of the landscape showing the water supply in the ground and the water supply in the river, then a heavy increase in the water supply in the river, but just a little bit’s going to get into the ground.  In fact, if there’s any problem that we are not facing, it is the business of recharge in our municipalities; some places like the Wilmington area are recharged, whereas Castle Hayne is very close.  So we’re really talking about just years here for recharge, but we’re developing it so fast. The reason we have all the water pollution problem in the creeks is we’re getting the water off the landscape, it doesn’t go into the ground.  That catches up to us down the road and is going to continue to catch up with us.

Q:  Most people believe what they see.  They can see that the ground is parched, or they can see that there is water standing in puddles or something of that nature.  They are not aware of how important what’s going on under the surface level is, where the water that we’re drawing a lot of our water supplies come from.  Would you agree?

A:  Yes, right now New Hanover County has floodwaters everywhere; all the little low, depressions are holding water and they’re out there trying to kill mosquitoes.  If you actually look at what’s underneath that, you’d see that only a little bit of that water is getting into the ground.  Only a little bit soaks in at each time, so while it looks like from the surface standpoint that things are great, the fact is the recharge is still slow compared to how much we are pumping out.  

Q: Now, Wilmington is dependent upon the upstream water, even the water in Jordan Lake, is it not?

A:  Absolutely, that’s the source of water.  While there’s a landscape there that provides water, the fact is that during this recent drought, that landscape was actually taking more water out of the river system than it was putting in.  The City of Wilmington relied very strongly on the releases from Jordan Lake.   After we talked the last time, the release rates dropped to record levels, they’ve never let that little bit of water go because they needed it for the lake; the lake was drawn down and there wasn’t even places to put boats in.  But also, the people who used the water out of the Jordan Lake were screaming too; they wanted more water, Wilmington wanted more water.  Of course, now we’re in exactly the opposite situation, we’ve had heavy rains, far more than normal.  Now they’re having emergency releases of water out of Jordan Lake.  That’s characteristic of river systems and drainage basins throughout the Southeast, this very wet and very dry scenario.

Q: Do any of these changes, in terms of the additional rainfall, change any of your long term perspectives, as far as of the global warming, the rise in the ocean levels, things of this nature?

A:  There certainly are lots of things that we don’t know about how global sea levels rise is going to change the local climate.  In the big picture, it probably is, but in the terms of the hundreds of years that we’re talking about, it’s not going to be significant. Now what it does do, because it drowns the lower parts of the rivers, it means that we’re going to be even more reliant on the upstream recharge for those rivers; to keep the salt out and also for a source of drinking water.  So it is definitely going to change the way the coastal zone works, in terms of the economics, but especially in terms water use.  But this doesn’t change the pattern; we know about these ups and downs, there’s nothing new here.  The big change is the use of water; that is continuing to go up both on a per capita and on an area wide basis.
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