Q:  Questions by the Director


A:  Answers by Dr. Richard Spruill, Associate Professor of Hydrology


      East Carolina University





Q:   What is an aquifer?


A:  Aquifers are layers of sand, silt and occasional rock that contain usable quantities of water. Out here in the Coastal Plain of North Carolina, our aquifers are mostly sand aquifers.





Q: So it’s not really a lake under water?


A: No, that’s a pretty common misconception; that our water in the sub surfaces occurs in lakes, rivers and ponds. As a general rule, our water occurs in the pore spaces in between the grains of sand, silt and clay. Mostly we like to take water from sandy layers, because we can take larger quantities of water from those sands. 





Q: Are we standing on top of an aquifer here?


A: There are lots of aquifers here. As a matter of fact, if you were to drill a deep hole here you’d find almost a thousand feet of sand silt and clay beneath this spot and in that sequence, we could probably define about five or six really high quality aquifers. 





Q: So there are different aquifers, one layered on top of another in some instances?


A: We even name them. We usually start at the bottom and assign interesting names to them; Lower Cape Fear, Upper Cape Fear, Black Creek Aquifer, Pee Dee Aquifer, some really sort of colorful names for our aquifers that tell us something about what the aquifer looks like in a specific spot where we can see it at the land surface.





Q: Every time someone drills a well, are they drilling into an aquifer? 


A: Yes, but you know what is really interesting is that one person’s aquifer might be another persons aquitard or confining layer. So it depends on how much water you want. When we seek large quantities of water, we usually use the same aquifers throughout the Coastal Plain because we know those to be quite prolific in terms of volume and easily produce high quality water.





Q: We hear that they are going down in size or depth or whatever, are we draining these aquifers?


A: The water levels have been falling, since we first tapped these aquifers back in the 1960’s.  We probably tapped them in the 40’s, but in the 60’s, we began to see that the water levels were declining at unacceptable rates. Over the last 15 to 20 years, our water levels have been declining in this area at a rate of 2 to 4 feet per year. Further south in the New Bern and Jacksonville area, they are declining at rates of 6 feet per year, and even further south still, near the South Carolina border, some of our aquifers show water level declines in excess of 10 feet per year. 





Q: What happens when an aquifer declines?


A: When the water level declines in an aquifer there can be several adverse impacts. For a while, we can sustain some water level decline, and water level decline is expected when you take water from aquifers. The big problems that we see is that eventually the water level will fall below the top of the aquifer. The land can start to subside because the aquifer begins to compact.





Q: It sinks?


A: It can sink just a little bit. That certainly happens in interesting places like California and around the city of Houston. Our land hasn’t subsided that much in the Coastal Plain but land subsides could be a problem for us if we don’t stop this precipitous decline of water level in our aquifers. The other big problem with water level decline is that we expose the aquifer to air. Then we can start to have adverse chemical reactions going on in the aquifer that basically can cause the aquifer to not be as prolific in the future, even if we let the water level recover in that aquifer.





Q: What about saltwater intrusion?


A: Saltwater intrusion is a problem in some parts.





Q: Is that a problem this far inland?


A: Yes. In eastern Pitt County, we know that we have salt in parts of our aquifer, we try to stay west of it or stay above the deep salty zones, but it is a problem in this area. We know of several places, just north of Wilmington, in the Hampstead area for example, where saltwater intrusion or saltwater migration has occurred; it’s occurred near Emerald Isle. It’s occurring more frequently today because we’re removing so much water from the fresh water part of the aquifer system too close to the part of the saltwater system.


Q: When the saltwater intrudes is there nothing that can be done; can you not get rid of it in some way?


A: It’s difficult to get rid of it, it will take a long time to flush that salty water out of the aquifer but yes we can take it out. We can also utilize the saltwater part of the aquifer system. I think it’s not smart for us to over develop our fresh water aquifers to the point where they become salty. However, in many places in North Carolina we utilize the fresh water part because we can remove the salt from the aquifer system. 





Q: Now looking at outside North Carolina at the world situation, do most people in the world live on top of aquifers? Is the situation we have here replicated all over the world?


A: In most places you can find sustainable quantities of ground water. You know, many other places have at their disposal, large surface water bodies. Now we have some surface water in the Coastal Plain that we can utilize but we have a real problem out here in the Coastal Plain in that we can’t build reservoirs because if we do we will flood large parts of the county. 


Q: Because the land is low?


A: Because the land is so flat





Q: A number of rivers flow through this area, why not use our rivers? 


A: We can utilize our rivers and indeed many people do. The City of Greenville for example uses somewhere between 16 and maybe in the near future up to 22 ½ million gallons of water a day from the Tar River.  It's not an unlimited source of water and we regulate the amount of water that we can take from our surface water systems. Mainly so that we can guarantee that the people downstream have a sustainable source of water from that same river system.





Q: Is it a good idea for cities and municipalities to have several ways of getting water: surface water, wells and whatever the other kinds of ways?


A: I think you’re on the right track there. I think that we have to diversify in terms of our water sources. Indeed, I think that’s what we’re doing in the Central Coastal Plain. Mainly in response to the new legislation, that requires that we reduce our reliance on these over-drafted aquifers, by as much as 75 percent over the next 16 years.





Q: Who legislates that?


A: The State of North Carolina legislated that the Division of Water Resources take a very active role over the last two years in developing what we now call the Central Coastal Plain Capacity Use Area Rule, which very effectively reduces, in a phased in way, the amount of water that we would draw from our aquifers. We are going to ask for some substantial reductions in withdrawals; up to 75 percent in the most heavily affected segments or parts of our aquifer system. 





Q: And where will those savings come from?


A: We’ll have to seek alternatives, just as you mentioned. Clearly, we’ll have to utilize surface water; we’ll have to start reusing our water; we’ll certainly have to start conserving our water and everyone will need to conserve, it’s not just a municipal thing, it’s not just an industrial thing, it’s a personal thing. We will all have to conserve. 





Q: How do you reuse water?


A: You can reuse water in a number of different ways. You know we already essentially do it.  Much of the water in our rivers has been used by other municipalities, sent through their waste treatment plants, purified and put right back in our river There’s no reason why we can’t clean up our water. We certainly do that now. There’s no reason why we can’t accept that the water quality that we can produce on the wastewater side, is acceptable and can be used for industrial purposes, for cooling towers, for lots of different purposes.





Q: Is this what they call gray water?


A: It could be called that, but the water that we are producing from our wastewater treatment plants these days is of exceptional quality. 


Q: It’s white water?


A: It’s very high quality water. I’m not saying that you would necessarily want to drink it but it does meet most primary and secondary drinking water standards and could be used much more effectively than we’re using it now. 





Q: These processes that your talking about don’t sound cheap necessarily, is the cost of water going to go up. Is that inevitable?


A: I think it’s inevitable that we’re going to pay more for water in the future than we’re paying now. I think that water is a great under valued resource. There are many places in North Carolina where you can buy a thousand gallons of water a month for under two dollars. That’s an exceptional bargain but I think that we have to stop thinking of water in terms of those costs and recognize that the cost of water resources in our future will increase dramatically.





Q: How do aquifers recharge?


A: Aquifers recharge naturally as our water from the land surface percolates naturally downward through our aquifer systems.  It moves across layer to layer and across the clays that subdivide or separate our aquifers. What also enters our aquifers through the western part of the Coastal Plain, where the aquifers get close to the land surface area, is what we call an outcrop area or sub-crop area, and their precipitation can easily enter the aquifer and move down toward the east through the aquifer.





Q: We’ve just had a tropical storm and we’ve had some rain. Should people relax in this area and say we’re going to be all right, we’ve got water?


A: We can in terms of that water falling on the land surface and providing some drinking water for our crops. It takes a long time for this water to reach a deeper part of our aquifer system. We think in terms of decades and millennia for water to move downward into the aquifers that sustain so many of us here in the Central Coastal Plain.





Q: We’ve heard of some possibility of recharging aquifers, storage or recovery, what is that about?


A: That’s a really interesting program; it’s usually indicated by the acronym, ASR, which stands for Aquifer Storage and Recovery. Aquifer Storage and Recovery is an interesting process wherein we find a source of water that we’re not currently utilizing. We treat that water to a very high standard. For example, here in Pitt County, we might choose surface water, treat excess surface water to a very high standard, and actually pump it down into the aquifers we currently use now. We’ll let that water stay in the aquifer until we need it. Usually in the summer or early fall, so we use the ground water system as our reservoir.  We call it Aquifer Storage and Recovery. It’s successful in a large number of states already in the United States and successfully employed all around the world.





Q: Will North Carolina eventually have some of the serious water problems that some of the states in the western part of the country are having?


A: I think we will if we don’t take steps now to curtail the over-development of some of our aquifer systems; we’ll have some problems. I think if we educate ourselves about the problem, if we conserve, if we seek alternate solutions to the over-development of a few of the aquifers of choice, I think we can short-circuit that problem. I think that right now the key for us is diversification and interconnection.


Q: Interconnection?


A: Interconnection means let’s cooperate. If one organization is on surface water and they have some excess water, let’s interconnect our distribution systems and send that water to those people that might be in a drought condition or whose aquifers might be in serious trouble at specific times.





Q: I immediately think of the problems with the interbasin transfer, when you start shifting water around.


A: Interbasin transfer is an interesting concept. You know we usually think of interbasin transfer with respect to surface water. The interesting thing about ground water is that these aquifers underlie most of the river basins in North Carolina. If you take water out of one aquifer system and move it to another location, we’re still within the same ground water basin.  





Q: There is sort of a geologic issue connected with who owns the water that’s under here, right, because it moves around?


A: I think that we’ve resolved that issue. I certainly hope so. I think that the ground water in North Carolina belongs to the state. It is the responsibility of the state to protect that water. We also believe that whoever brings that water to the surface should have the right to utilize that water in a meaningful way. 





Q: We’re standing out here in a cotton field in Pitt County, what’s going on out here?


A: In this particular location, we’re trying to find some alternative water sources. Throughout the history of Pitt County, we’ve relied on deep aquifers like the Black Creek or the Cape Fear. Most of our wells in those aquifers are 500 to 600 feet deep. The water in the aquifers is incredible. We pump it out of ground, we disinfect it and we distribute it without any treatment at all. We’ve grown accustomed to that. We’re in an area where water levels are declining significantly.  Now we’re forced to seek alternative sources of water. At this particular location, we’re drilling relatively shallow wells, 150 to 250 feet deep. We’re looking at the Pee Dee Aquifer that has not been overly developed in this region, as a potential source of water. We drill a deep well; we’ve just finished drilling it. Now we’ll install a pump and we’ll start testing this well. 





Q: You say a deep well, but here you mean 200 feet?


A: 200 feet. When I say a deep well, I generally mean deeper than 50 feet, so this is an intermediate depth well. At this location now we’ll start the testing program. We’ll start to install a pump in the well; we’ll start to remove water at a constant rate. We’ll evaluate how fast the level of water falls in the aquifer in response to that draw. We’ll figure out how much this aquifer can produce for us, and how much we can rely on it in the future. In addition, we’ll collect a lot of water quality samples and we’ll analyze for a lot of different things: hardness, iron, and things of that nature. 





Q: I guess it will be affected by the question of how much will it cost to purify this water, is that correct? In other words, how much will you have to remove from this water to make it a really usable drinking source?


A: Without a doubt, you know our goal is to minimize the cost of water. Our goal here is to find a source of water that either doesn’t require treatment, or that can be blended with existing water supplies and render this water potable. We essentially do not have to treat it. If treatment’s required, we’ll have to start to treat these alternative sources to meet our demands.  
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