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Dr. David Moreau, Professor, 

Environmental Quality Assessment and Water Resources, UNC- Chapel Hill

Interview conducted on 7/29/02 


Q:  Questions by the Director

A:  Dr. David Moreau, Professor, Environmental Quality Assessment and Water     

      Resources, UNC-Chapel Hill

Q: Tell us about yourself and how you became involved with water?

A: I came here to the University of North Carolina, Chapel Hill as a professor of Water Resources and Environmental Planning in 1977. I joined the board of the Orange Water and Sewage Authority, which serves this community and was significantly involved in development of a new reservoir and other aspects of developing a new program for water and sewer services in this community. In 1983, I became director of the University of North Carolina Water Resources Research Institute.  I was in that position from 1983 to 1985 as an exofficio role of being director.  I was a member of the North Carolina Settlement Erosion Control Commission; I was chair of that in 1990. In 1993, I was appointed chair by Governor Hunt, chair of the Environmental Management Commission and I’m still serving in that role.

Q: What is the mission of the Water Resources Research Institute?

A: The Water Resources Research Institute is one of 50 institutes in the United States.  It was created under the Water Resources Research Act of 1964: for the purpose of advancing research on a cooperative state and federal program to improve our knowledge of water and water related issues, in part to improve state capability, along with the Water Resources Planning Act of 1965. Both of those programs strongly supported the development of water resources capability at the state level.

Q: On a global level, describe the issues and the state of water availability, scarcity, etc…

A: The water situation globally is one of matching population with availability. If you look at a map of the population distribution of the globe and look over the rainfall, the amount of rainfall patterns in the world, you will find them to almost coincide. There is enormous variability in the amount of water available per capita. In the Middle Eastern countries, North African countries, you’ve got a very, very small amount of water available per capita. Say in the order of 100 cubic meters per year per person. In the United States, you have almost ten thousand cubic meters per year per person. While in Canada, you have almost 100 thousand cubic meters per person per year. So there’s an enormous variability. It’s very difficult to get a handle on the global situation because these are very broad indicators. Clearly, you have some places that are in an extreme drought and cause enormous damage in very localized areas. So these are very, very general figures but as you would guess the Middle East and North Africa particularly have very water limited areas. 

Q: As population grows, are droughts like the one we are in, are they going to become more difficult to tolerate?

A: The very resistance to drought is clearly something that gets worse. The ability to withstand drought has certainly decreased with increased population. You have increased demand for food and drought failures, drought causing agricultural losses are clearly less tolerable as the population grows. As industrialization grows, the average per capita use in the United States for all purposes is something like 1,800 cubic meters per year. The countries of the Middle East and North Africa have less then 100 cubic meters per year availability. So they have almost 1/20th the availability of what we actually use. 

Q: Are there other contributing factors that come to mind creating water stress?

A: The problem of global climate change is one that is of great concern in water management. The evidence is clear that the earth is warming. There is some analysis, projected analysis, which suggests that with increased warming, we will get less rainfall and we will get more extremes and climate events. More floods, more frequent floods, more frequent droughts. The evidence on that is pretty weak.  Exactly what the effect of increasing temperature is going to have on the frequency of floods, the frequency of droughts is not real clear, but there is a growing concern. However, there is some evidence to suggest that in parts of the world more flooding and more droughts may be more frequent.

Q: What cities or regions of United States do you consider to be in jeopardy?

A: If you look across the United States, areas that are chronically in the greatest jeopardy, and particularly in this year, are in the Southwest United States and the Arizona/Colorado areas where you’re having huge forest fires at the moment. The other drought concentration in the United States right now is along the eastern coast of the United States, from New York to Florida with North Carolina sitting right in the middle of it with some of the most extreme droughts in the eastern parts of the United States.

Q: What’s your opinion of the idea that when the drought subsides the water scarcity issues will subside?

A: When your managing water your playing a game against nature, every year you play a game against nature. We are right now in a very, extreme drought situation that may occur on the order of once every twenty years. Clearly, when this immediate crisis passes I’m sure people will forget and it will become a matter of history. However, it’s not going away, that’s the inherent variability in the availability of water. In the Southeast, you may be down fifty percent of annual precipitation, another year you may be at 200 percent. Generally, it appears to be a rather random behavior and that’s the harm in managing the resource.  You’re really playing a game against nature and nature’s dealing you a random quantity of water every year. The situation grows worse as we increase the demand for water. If you take the supply to be constant, then as demand increases due to increased population, increased industrial activity, clearly the consequences of a drought become worse. 

Q: Talk about the Lake Gaston Project as an issue.

A: The Lake Gaston, Virginia Beach Project is a classic case of a city that is growing, growing very rapidly and has a very limited water supply. Virginia Beach is a rapidly growing community. It actually had no water supply of it’s own, it was buying water from Norfolk. As the growth continued it began to look to the future and saw that it was going to be short of water. It began to look around for a water supply, and the obvious place to look was to the Roanoke River and they could take the water out of either Kerr Lake or Lake Gaston. It is a classic case of the upstream/downstream controversy in water management. Those who need it, want it and are in conflict with the donor basin. The downstream interest is the donor basin. This is almost a universal case, a universal situation, where you’re going to get very strong opposition from downstream interests. In that particular case, it is an inter- state dispute, so you cannot use the institutions of the state to really resolve the issues. There are the politics of the situation. It was in no interest of North Carolina to have that water taken away. There was no loss to the state of Virginia to take it out of Lake Gaston. So there was no incentive to resolve the issue within state processes, so you had to go federal processes to really resolve the issue.

Q: So what is the status of the case?

A: The status is that Virginia Beach has essentially won the case, with some concessions to North Carolina about when they would take the water out of the lake.  There is a critical spawning period for the stripped bass in the Roanoke River and with the concession of not taking too much during that spawning period; Virginia Beach essentially won the case. It is almost universal that a city that wants water for public water supply will prevail under the law established in the eastern United States. Water for public supply is considered the highest and best use. The issue of inter basin transfer is one that was litigated in the New York case in the 1930’s when New York City began to take water out of the Delaware River Basin. It’s been held pretty much universal since then that the public drinking water supply is the highest and best use and that it is reasonable use to move water from one basin to another. So long as you don’t do environmental damage to the donor basin.

Q: Let’s talk about the Randleman Dam Case.

A: Randleman Dam was a project originally proposed by the United States Army Corps of Engineers, as a part of a comprehensive development program for the Cape Fear River Basin. Part of the study issued in the 1960’s, actually may have been identified in the 1930’s. It was one of the three key projects of long-term development of the Cape Fear River Basin and was, from the outset, a primarily public water supply reservoir with a very modest size component, the component for flood control.  This was a federal purpose with the change of continuing arguments in 1986. The decision was made to de-authorize Randleman Dam as a federal reservoir because it had very small benefits for federal purposes. The City of Greensboro and the City of High Point had had a long-term interest in that project as a public water supply. The City of Greensboro built its last reservoir in the mid 1950’s, and with the growth that has occurred there they have been experiencing water shortages. There was a very strong interest in seeing that project built. The alternative to that project would have involved either construction of a reservoir in a neighboring county upstream of Greensboro or High Point, or an inter-basin transfer; neither one of which was very popular. In fact, Randleman Dam was initially not very popular with the people of Randolph County to serve demand primarily in Guilford County. But, because of a lot of limitations and limited access to the alternative, the Piedmont Triad Water Authority was created by joint actions of the local governments of the areas, and they decided to get all the permits to build Randleman Reservoir. If it’s like all reservoir projects in this day and time, it has been subject to considerable controversy. In building a reservoir, there is always the controversy about taking private land for public use. There are some particular issues about Randleman Dam that, not unlike Jordan Lake, where there are upstream wastewater discharges that will have to be carefully managed to avoid adverse water quality conditions in this lake.

Q: What were the forms of protest for Randleman project?

A: In the Randleman Dam project, the opposition came first in the form of comments on the environmental impact statements, comments on the decision by the Environmental Management Commission in 1992 to grant them a certificate. That enabled the Water Authority to have Power of Imminent Domain to take the land. In those processes, there was substantial public participation and the opponents of the reservoir were very vocal about their opposition to the reservoir. There were issues raised about water quality, the City of High Point for instance.  East High Point’s water treatment plant discharges above the lake, there is a large landfill above the lake. There were a couple of Super Fund sights above the lake. The issues of those sources of potential contamination had to be addressed. The opposition focused primarily on those issues and potential adverse water quality issues on the lake.  Later, there was a lawsuit filed that challenged the Environmental Management Commission decision. 

Q: Let’s talk about the issue of the Catawba River and North Carolina’s relationship with South Carolina?

A: The Catawba River and the Yadkin River are both interstate streams, they are both used for generating hydroelectric power. The Catawba is not only for generating hydroelectric power, it serves as cooling water for coal fired and nuclear power plants. It’s used as a public water supply for the City of Charlotte. Whenever you are using water for generating hydroelectric power, you can be consuming very large quantities of water.  On the average in the United States, it takes about 4,300 gallons of water to generate a kilowatt-hour of electricity, 4,300 gallons! If you compare the amount of water required to generate electricity, to serve a household with the amount of water that a household uses for its daily use, you will find that it will take about four to five hundred times as much water to generate the electricity as it does to provide water: for cooking, for bathing, for other household purposes. So while hydroelectric power is clean power, there’s no air pollution emissions, there’s no threat of nuclear accident, it is a very water intensive operation; it takes a lot of water to generate that electricity. If you continue to run those generators at those dams during drought periods, it doesn’t take long to draw down those reservoirs. Hence, you see places like High Rock Lake being drawn down 20 - 25 feet.  A few years ago, the TVA lakes in the western part of the state were drawn down 40 feet because they continued to draw hydroelectric power off those during periods of drought. It just takes a lot of water, and during drought, it takes more water because the water level is lower to generate the same amount of electricity. You have to take even more water during drought periods because the water level is much lower.

Q: What types of impacts are felt during drought periods along these rivers?

A: In the reservoirs, you see a drop of water levels to the point that it is dangerous to the survival of fish. In High Rock Lake right now there is great concern about massive fish kills resulting from too low a water in the reservoirs.  The other problem comes if you shut off the supply of water to the down, down stream is that you damage the fish, the ecosystems that are in the streams because you drop the water levels to a level were those species cannot survive.

Q: Are there other cases that come to mind in terms of water quality, water scarcity, etc…. in North Carolina, Virginia or South Carolina?

A: There is concern from the environmental side not just from the fish kills. There is a concern that as you lower the stream, flow levels during droughts from the wastewater discharges of the major municipalities have a more pronounced impact. A particular area of concern is Fayetteville, as the flow in the Cape Fear River is decreased to maintain water levels in Jordan Lake, the flows that are being counted on at Fayetteville to dilute the waste is being discharged. I want to emphasize the fact that the city of Fayetteville is doing an excellent job of treating waste.  It is not a matter of putting raw waste into the stream; they are already treating it at a high level but as that flow level declines you can have a water quality impact because of reduced flow in the stream. That would be true in other cities. Fayetteville is the case in point. 

Q: So the standards are set related to current flow level, and then adjusted as flow level drops?

A: The waste water treatment plants in North Carolina and in most other states are designed to meet the water quality standards at a given low flow condition. Technically, it is the seven to ten year low flow that is the lowest flow expected in a seven-day period over ten years. When you go to a twenty-year drought, your flow is less than what your plan is designed for, so you could have a dissolved oxygen level in the stream drop below the standard of say 5 milligrams per liter, because there is less carrying capacity in the stream. You can’t design those plants for the absolute worse case; what the plants are permitted, the cities and the industries are permitted on the basis of a seven-day ten-year low flow.

Q: It sounds like a vicious cycle. Can you discuss some of the challenges faced by rural communities caused by these problems?

A: The fundamental problem of rural communities compared to urban areas is simply the lack of a customer base. They’re short on numbers and typically, rural communities have lower per capita income then the urban areas. Therefore, you have a smaller customer base and a smaller per capita income and compounding that is the fact that there are certain economics. It’s cheaper per unit for the larger cities to produce water and treat waste than it is for the smaller communities. We have a large number of small communities in this state that are simply not big enough to generate the kind of revenue needed to support a sophisticated water treatment operator or waste water treatment plant operator.

Q: What effect does the physical traits of the water system have on delivery to the people, in terms of amounts lost?

A: Under normal average operating conditions, a municipality will lose somewhere between ten and fifteen percent of it’s water being charged off to other unaccounted purposes. Leaks, street washing, theft, but generally, it is fairly common to see a loss of ten or fifteen percent of the water that is pumped into the distribution system that is lost. If you get into some communities that have a very large difference in elevation over there distribution system, where there are very large differences in pressure on the distribution system, you can see greater losses. There are some communities in the state, where there are estimated losses as much as thirty percent. I don’t know that that’s common. One of the problems during the drought, and one of the reasons you have to go to these odd-even sprinkling systems, is that the demand for water certainly increases in drought as people are using water for lawn sprinkling. That poses a very high peak demand of the distribution system. Some communities have an ample water supply but they can’t get the water through the distribution system under these very high demand conditions. Here in Chapel Hill, we have an average demand of something like between seven and eight million gallons a day. On a recent peak day, we had sixteen million gallons a day consumed on an hourly basis, on a peak hourly basis, which is what most of these distribution centers are designed for. You might have thirty or thirty five million gallons a day of peak rate demand, and clearly distribution centers can’t handle and are not designed to handle that kind of demand. You have to go to some kind of moderation on demand to manage, to be able to get the water through the distribution system and so you go to something very sensible like an odd-even sprinkling program. Houses with even numbers sprinkle one day, houses with odd numbers sprinkle another. It’s very sensible; it doesn’t stop anybody from watering their lawn, so long as you have an adequate supply. So there are really two problems in managing supply during a drought.  One, have you got enough water, and secondly have you got the distribution system that is capable of delivery these very high demands. 
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