Q:  Questions by the Director


A:  Answers by Jean Crews-Klein, VP of Business Development and Natural Resources,


      North Carolina Economic Development Center, Inc.





Q: What is the Capacity Use Area of the Central Coastal Plain (CUACCP)?


A: The Central Coastal Plain Capacity Use Area is a geographic designation, around 15 counties in Eastern North Carolina. The designation arrived at a series of data available for monitoring wells that are scattered throughout that 15 county area. The monitoring of well data has been tracked in that particular area through different wells since the 1930’s. While the problem has reached a crescendo, we have been tracking the ground water levels in that 15 county area since the 1930’s. In the last 10 years, the levels in those aquifers took a precipitous decline. It’s not that it was increasing at a decreasing rate; it was that it was not increasing at all. It was just falling below the lowest level. The water resources people who are responsible for watching out for our public water supplies went through the process prescribed at this state, through the Procedures Act that delineates how you take a situation that needs to be addressed and formulate a rule. The Central Coastal Plain Capacity Use Rule came out of the Administrative Procedures Act process, and that’s a lengthy process. There were public hearings, lots of opportunity for the public to have input regarding any concerns that they would have. DENR (Department of Environment and Natural Resources) put together a draft rule that limited the amount of water withdrawn from ground water wells, within that 15 county area. The rule affects water users in a single well or a series of wells that withdraw more than 100 thousand gallons a day. The rule does not affect an everyday user; a residential user like you or myself. It does affect the large water consumers. A decision was made on the state level to have this rule focused primarily on the public water supply users. There are a lot of questions folks have asked in that stake holder process in developing the rule and still ask about today. Why isn’t the agricultural sector affected, why isn’t the industrial sector affected? There are several reasons for that; one was a decision made to carry this rule on public water supply providers and so those are the town, or the counties, or the water districts. Agriculture use is considered an intermittent use and is regulated only to the extent that it meets certain thresholds. Industrial use is treated the same. What we find in this area from an industrial perspective is that most of the industries are tied to public supplies already and are a part of, in most cases, what trips individual local government over that 100 thousand gallon a day threshold. The rules set up three levels of decreases that need to take place over a 16-year period and the time clock started on August 1st.  The objective is to phase in the rule in these first years; the goal is to have the planning done by the systems that have the most reductions to make, in order that they can get their preliminary engineering reports done, get their plans and specs approved and be on the way toward having developed an alternative water supply source. There are bans within the CCPCUA, the most central ban is the dewatering zone; that is the zone in which most of the reductions will have to be taken. Local governments that are operating water supply systems that pump more than 100 thousand gallons a day, as of August 1st will be subject to a 75 percent reduction. Within that area, those communities who are going to be in this first group will begin to immediately develop their preliminary engineering work, their plans and specs. The next ring is required to make a 35 to 50 percent reduction and the outer ring to a reduction up to 25 percent. The focusing of the rule is on those communities that are in that de-watering zone. De-watering probably needs definition. An aquifer system is like a layered cake or a stack of cookies one on top of the other.  In the eastern part of the United States, up and down the coast, our aquifer systems were built pretty much the same. They are separated by confining units of clay that are largely impermeable, the water within, like the cream in the cookie or the cake within the layer, is actually not a free flowing river, it’s water that moves through the pores in sand and gravel. When a unit of local government or a private person sinks a well, you drill through those confining units down into that porous area. Then you screen it and pump that water up. When there is an absence of pressure sufficient to push that water up that cone of a well that signals de-watering. It’s a time when that water level within that confined layer, actually drops below that confining unit. In other words, there is not enough pressure to keep it sandwiched in there. Because the volume of water being pumped out of that particular aquifer has increased beyond the ability for the aquifer to replenish itself. That’s really the dynamic that’s found in this 15 county area, in the most critical ring and that’s the de-watering zone. 


Over time, that’s why de-watering is treated as seriously as it is. The outcomes of de-watering, if de-watering isn’t mitigated, can be things like land subsidence which is cave-in of the ground, because the water pressure has kept the soil surface at that certain level for eons. If you’re pumping out more, you’re depleting it and reducing that pressure, then you’re opening up the possibility of land subsidence. You’re also opening up the possibility of that aquifer being permanently damaged, because as the water recedes from those porous spaces, those particles join and may become impermeable themselves.


Q: Is that called a sinkhole?


A: Yes.





Q: How did the water problems evolve in this area?


A: The situation as it exists today in the Central Coastal Plain, has evolved over many, many decades. The onset of this precipitous drop in the aquifer level has come about in the last 10 years. It’s been in response, as best as we are able to determine it, to population growth. Growing population centers in that 15 county area: Kinston, New Bern and Greenville. If you look at a planned view, if you will, of this area, if you had it delineated into colors, you would show hot spots in Kinston, New Bern and Greenville where the water level has really dropped. One of the things that I think is noteworthy is that there are people still on both sides of the issue. That’s worth mentioning. I think we’re here because the state division of water resources personnel believes that we are at a crisis point. We were at a point that if something were not done, permanent damage to the aquifer would be done. This is an attempt, I believe, to avert crisis. There are folks that believe that we don’t need to be where we are, that this is a highly productive aquifer and it can continue to produce water at levels that are usable for all segments of the population at all locations, but the state rules. The state has made a decision that this particular effort needs to be undertaken in order to protect this aquifer. 





�
Q: Are water issues in this area obvious to the average citizen?


A: I think that depends on where you are within the Central Coastal Plain. If you are within that de-watering area, and you are a municipal provider of water, you are pretty clear on the fact that there’s a problem, because the static level of water in your big wells has been declining over time and you’ve had to lower your pump time after time; or you have wells that have simply become non-productive. Those are simply deeper wells. You know the aquifers we’re talking about are several layers down in this cake that we defined. They’re more toward the bottom half; they’re the deeper aquifers and because they’re deep, because they’re protected through that filtration over millions of years, the water quality in these aquifers is great. This has made them highly desirable and has led to a situation in which they’ve been over-pumped. If you are a residential user and you have drilled a well 100 feet deep or 200 feet deep, you are in the surficial aquifer and your well-static level will be influenced more by surficial conditions, like a drought, than it will be by a depletion of the aquifer over time. The larger users are going to notice this first.





Q: So how deep are the deep wells?  Just out of curiosity how far down are they?


A: Four to six hundred feet.  We’re well below the level of a surficial well. You can get a productive well, about 10 gallons a minute…I ‘m not really sure what it is. You can reach that in a surficial aquifer in this area, so there’s no need for residential wells to go 400, 500 to 600 feet deep. 





Q: What were the findings of the center’s study?


A: The purpose of the study that we undertook was to identify the systems that would be most affected by the rule, because when the rule was promulgated it was not clear of all these providers of water, who would be most affected by the rule. There are 122 public water systems in this 15 county area. We drilled down to identify 36 of that 122 that would be most affected by the rule. We then concentrated most of our efforts on that 36, because that group is going to actually have to do something. They are going to likely have to develop an alternative supply. When you talk about solutions, one of the solutions is alternative supply. Then you begin to look at, well, what are my options for alternative supply? We looked at everything from A to Z, from very conventional sources like going to a nearby river, even though the length of pipe would be extreme. We looked at run of river intakes. We looked at non-conventional water alternatives like horizontal collector wells that are drilled down to a certain depth and have lateral pipes that move out to pick up water, similar to what the oil drillers do now. We also looked at water conservation and decided consciously to put that up front in the study; understanding that there is a lot of misinformation out there about water conservation; from what we can do as individuals all the way to larger applications and what the industry can be doing. Water conservation measures if implemented by a public water supply system have demonstrated to save between 15 to 25 percent. Water conservation then becomes an alternative supply. We also looked at what possibilities there were for regionalization. There is a lot of emphasis today from the federal and state level on regionalization and North Carolina historically has been a state of very small systems. We aggressively sought USDA moneys in the 60’s and the 70’s. As a result, we created water systems a plenty in this state, that when looked at on the national perspective fall into that very small category; very small; small, intermediate and large users. We have the largest number of very small systems than any state in the nation. Therefore, the EPA has asked us as a state, to try to consolidate some of those systems. Several of them as you can imagine, based on the relative lack of density in the areas they serve operate on the margin. The requirements for treating water to a drinkable level are increasing everyday and the cost, therefore, of treating drinking water is increasing. When you put a system that is very small and operated by one person in the face of increasing regulatory requirements, it becomes a difficult choice but kind of a no-brainer choice. We really do need to be looking at options for these very small systems to join with other systems and regionalization became an alternative we looked at in this study.  We found a number of opportunities in this 15 county area that would solve the water need for the next 20 years. What that will mean is that systems will need to cooperate and collaborate with one another in a way that many of them haven’t before, but we’ve seen remarkable progress and remarkable good will; on the part of local government units that know their facing a challenge that they haven’t faced before. They understand the seriousness of the issue; they understand they have a fiscal, a fiduciary and a moral and regulatory requirement to provide safe drinking water for people. Regionalization in that context becomes an easier choice to make. 


�
�
Q: There’s a technical side but there’s also a people side to the solutions?


A: Yes, very much so.  I think it’s one of the reasons why the Rural Center was asked to look at this issue, because we do incorporate that human dynamic and the economic effect of rules. There’s definitely a technological solution for each of those 36 most affected communities. Several of those solutions are going to cost big bucks. Understanding the underlying economy of the area is imperative to those that are going to make political decisions and funding decisions for these alternatives as we go forward. This 15 county area has had a number of hits in the last several years; the decline of the agricultural economy, the loss of tobacco has been a significant hit. Greene County that sits in the upper region of this area was the most tobacco dependent community in this state. They have interestingly enough the fewest options available from a water resource perspective. The poverty levels in this 15 county area are high. There are a number of counties that have what is classified as persistent poverty. This means that in the decennial census, having a poverty rate of 18 or more percent of your population. Then there are all the problems that grow out of poverty; the impact on the education systems, transportation systems, local government revenues. The underlying income, poverty, educational attainment level is one aspect to understand, and has been a long time hit. The loss of jobs in the traditional sector is another: agricultural and manufacturing. Then the natural disasters, hurricanes Floyd, Bertha, Danny, Fran all have left a lasting impact on this 15 county area; an impact that these folks are still dealing with and trying to recover from.  Kinston is a great example of that. Kinston is struggling trying to meet the requirements of finding and developing relocation housing for hundreds of people who were affected by Floyd. While at the same time having to direct an incredible amount of attention to developing a new alternative water supply. 





Q: Is there enough water but nothing has been accessed yet?


A: The Central Coastal Plain has several rivers that traverse it that several communities use a source of water supply, but most of those communities in the 15 county area are dependent on ground water, that means that they are dependent on an aquifer. Most of those that are dependent on an aquifer are dependent on the Black Creek or the Upper Cape Fear; the most affected system of that aquifer. The question of whether there is lots of water out there and have we accessed it appropriately is one that I think as a state going forward we’ve got to grapple with. I think that there is a lot of water statewide and that there are geographic areas of impact based on certain conditions, over-pumping of the aquifer system, over-pumping of wells individually.  There is a belief among certain folks that there is plenty of water in aquifer systems that underlie the Central Coastal Plain. There are also communities a plenty that rely on run of river; there are several rivers that traverse that 15 county area, so to the eye there might appear to be lots of water.  People turn on their kitchen faucet and water comes out.  What we find is most folks aren’t concerned with where it comes from, they’re concern is simply that it’s there. When you combine those two things; a lack of awareness or the need to become more aware of where our water comes from, with the perception that there is a lot of water out there, then stand that up against the reality that surface water, as we’re experiencing right now, can be depleted in a matter of months; given a good drought. Aquifers can be depleted in a matter of years given over-pumping. The question becomes one of how do we manage our water resources effectively? What are the biggest challenges to public policies coming out of this 15 county Central Coastal Plain Capacity Use Area Rule and the effort that we undertook around it, that I think the state needs to be aware of and there are others who feel the same. We have got to do a better job of managing our water resources, that’s it! One of the concerns that several of us have is about alternatives for the folks in this 15 county area. If the state were to make a decision, I’m not saying that they would, but it’s possible that they could make a decision to send folks to the Castle Hayne Aquifer, which is a more surficial layer aquifer; very productive but has not as good a water quality as the deeper aquifers. However, if everybody who needs to develop an alternative source uses Castle Hayne as their source, then we’re re-creating the same dynamic, the same problem that we’re trying to deal with now. It seems a judicious use of our water resources, and a responsible management effort relative to those people in North Carolina that need water to live, that we begin to manage our water resources more effectively. 





Q: Before you said cooperation, how important is that?


A: It’s imperative that you and I as individual consumers, understand where our water comes from, what it takes to treat it in order to make it drinkable and compliant with federal regulations, and what it takes in pipe and distribution systems to get it from the plant to my kitchen faucet.   That’s one area of understanding that we definitely need to have everybody grasp. From that it goes directly up to public policy questions; is it in a management plan? Do we grapple with questions like who gets the priority use? Given a shortage of water we have to make decisions, as a people of this state, as to where water is essential in use and where it is not essential. We need to have that conversation with people that understand where their water comes from, so the public education effort around this whole issue is tremendous. That basic level of understanding has to happen, so that these public policy debates can be informed. 





Q: What is the bleakest outlook for what might happen?


A: They’re being recommended by others as well, and some are being required by the state, but I think at the very least, we would be exactly where we are today which is wells going dry, becoming non-productive. If you take it to the extreme, if you will, we would have a situation like the ones Florida has developed, which are in reality, sink holes. Where land subsidence occurs because pressure is not maintained in that aquifer system. Then, I think, beyond the resource questions which are numerous, I think are the economic development implications; not making a choice now to manage our water resources more effectively. If we were to continue on the path that we were 6 months ago with folks primarily being able to make the decision as to whether they conserved or not on their own, or whether they developed an alternative supply and took on the debt that is necessarily going to occasion them and their users, then we may be in a situation where we don’t have appropriate supplies for the appropriate uses at the appropriate times. That would be an untenable situation. 





Q: Can you describe how our relationship might change with water?


A: I think our perception of the changes we would have to make is very different than the reality of the changes we might have to make. Things as simple as getting up in the morning and brushing your teeth, wet the toothbrush, turn the water off; brush your teeth, rinse your mouth out. You save a couple of gallons of water. Put collectors on your downspouts at your home, so that your collecting rain water. Use water more judicially in the kitchen, take a shorter shower, don’t use it for lounge time, use it for what it’s supposed to be; or take a bath. You use a lot less water in taking a bath than standing in the shower for 10 minutes: there are hundreds of gallons worth of savings that can come from just those simple things. On a residential level, those are things that we might choose to do, or we might be mandated to do, depending on the situation. Then there are savings that are available on making different choices on how our industries use water.  There are also a number of options for industries that are heavy water users. Of course, it depends on what they produce. There are a number of opportunities to use reuse water for cooling water, where the quality of the water doesn’t matter, it’s the temperature that does.  We may find 20 years from now that every waste water system that’s permitted has a reuse component to it. There are a lot of changes that can be made that I think will be largely invisible to the consumer unless the consumer makes a choice to be educated or is educated about what those options or opportunities are. 





�
Q: Could you talk about current water pricing changes?


A: How we value water from a monitory perspective, and how we value it from a resource perspective have a real disconnect going. There’s a real need to connect those. There are a number of systems in this 15 county area.  This dynamic goes on across the country that have priced their water using a rate structure called a Declining Block Rate that means the more you use the cheaper it is. We need to eliminate Declining Rate Block structures and go to flat rates, or to increasing Block Rates that provide the incentive to conserve. Because the more that I use, the greater the amount that I pay in my water bill. There are a number of different types of rate structures in-between those three lots of different permutations that can be used. You can structure one-way use for residential users because their pattern of water use is this way. Structure another rate for your industrial or business sector because their pattern of use is this. What that says to me is we just need to learn more about it, to be very aware of how our water is used. I think a large part of what’s going to happen in the Central Coastal Plain in the next couple of years in this planning period is a lot of discovery. “Hey, you know, our rate structure wasn’t adequate and we do really need to change it.” “Or gosh I didn’t know that our industrial sector was 50 percent of the revenue that we generate off this system.” We might need to look at a different mix. There’s going to be many interesting discussions at the local level between public utility directors and town managers and the elected officials. What that calls for is people need to be as educated about water as they can.





�
Q: Are there any models in place?


A: I think there are a number of models that are out there built on other consumables like electricity. You know we went through the crisis in the 80’s, evolved into the 90’s; power production became the bottom line.  It is still driven by that corporate need to produce profit for shareholders but the electric power industry became much more savvy in how they did that. That same kind of model can be adapted by water resource. It has applicability, transferability. 





Q: Could you explain aquifer recharge and recovery?


A: Actually that alternative is now being pursued by Greenville. They will be the first permitted Aquifer Storage and Recovery unit operating in the state of North Carolina.  Aquifer Storage and Recovery is a technology available as an alternative to the 15 counties in that area. The principle is to take water from the surface or the ground in times that water is plentiful, treat it to a drinkable standard, and then inject it back into the ground into the aquifer system. Your storing the water in the aquifer for future use, for times when surface water is lean or we’re in a drought. It’s a very technically complicated process; it is a fairly expensive process. The chemical balance between the water that is in the ground and the water that is injected is as much art as it is science. I think we’re all looking forward to see if Greenville’s test of this is successful, because it has been successful in a number of different places in the country. 
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Q: Is saline intrusion likely to be a problem in the region?


A: Yes. Saltwater intrusion is already a problem in the region. In fact, the Saltwater Encroachment Zone of the Central Coastal Plain Capacity Use Area Rule was geographically demarcated on how far the concentrations of saline were showing up in public drinking water wells. Of course, what we found over time is that as the aquifer level itself was declining, because the straws that were within that aquifer were pulling water out, saltwater was drawn into that aquifer system and there are a number of damaging effects in relation to saltwater intrusion. 





Q: What are some of the negatives?


A: Some of the negative effects associated with saltwater intrusion are the chemical composition of the water within the aquifer changes. It’s highly corrosive as well, so for water systems that are pulling water out of the ground with a high saline content, the pipes are being eaten up. The concrete walls of their water storage facilities are crumbling, because the salt as a chemical is reacting to the chemicals in the concrete or within the material in the pipe and causing those to decay. It’s a real problem.





Q: How far into the aquifer has the salt crept?


A: Cities like New Bern and Plymouth have incredible problems with salt-water intrusion. Plymouth, in particular, has part of their distribution system that has eroded and their concrete storage tanks have decayed to a point where you could stick a pencil in them and they crumble. Both the state and the Rural Center have made an investment to take care of and address the problem with their pipes and their storage facilities.


Q: I imagine the water tastes bad too?


A: And it stinks.





Q: Is desalination an option in that area?


A: Another term for desalination is reverse osmosis. Chemically, the process is ionization; you are removing the salt from the water. All of the plants permitted in the coastal plain area of North Carolina in the last three years have been reverse osmosis plants, because the issue of salt-water intrusion in the ground water has become so significant. So is desalination used? Yes. Is reverse osmosis used? Yes. Is it a proven technology? Yes. Is it viable for the future? Absolutely. Is it expensive? Yes. All of the solutions that are available for the counties in the 15 county area, and solutions that are available beyond that border are likely going to cost more money than the current rate structures in most communities allow them to afford. We need to begin to evaluate our rate structures and set aside within that structure an amount of money to retire debt, to cover operation and maintenance and to plan for the future.  We’re setting aside part of our money for a capital reserve account, so that we’re one step ahead of the problems as they occur. 
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Q: Which counties already have a system in place?


A: Dare has a premiere system and Carroll has just put one online.





Q: Do have any idea of the expense for desalination?


A:  My guess is that it’s twice as expensive, that’s what I have read in the public policy. The initial capital cost of those plants is the membrane technology; it’s membrane filtration. These membranes were originally developed for desalinization, reverse osmosis. What’s happened is that they have been so effective in that application that they are now touted as, and used as, the most effective technology to reduce or eliminate water bad bacteria.  They are becoming the technology of choice for conventional water treatment plants, not so much to pull salt from the water, but to make the water safe and drinkable.





Q: What is done with the byproduct?


A: With every permitted water treatment plant, there are solids to dispose of, whether your filtering out leaves and twigs or whether your filtering out a chemical residue as a result of the chemical interactions from what you put in the water to treat it. We refer to it now in the industry as bio-solids. Bio-solids disposal has become rather the issue of the day, it is very important that we understand the processes that we employ to treat our drinking water that will result in solids that will have to be managed in some way or another. A typical method of handling those has been to dry them and landfill them, but based on the chemical composition, the toxicity of those solids, land filling is not an option anymore. Incineration may be an option going forward. From the water we drink, where we get it, all the way to how we dispose of byproducts, we’re entering a new day, relative to how we use and how we should value water. 





Q: Is the PCS Phosphate and Eagle Water a potential source of water and what are concerns there?


A: There are many issues around Eagle Water that have to be resolved, in my opinion, before that becomes a viable resource. There are many unknowns regarding the water quality of the water being pumped; it’s a de-watering process. As the mined area excavated moves, so do the wells. The theory here is that those wells as they are abandoned, would then become producing wells where the water would then be sold to other users. There are drinking water quality issues that have to be answered; there are also water quantity issues that have to be answered, because that’s Castle Hayne’s water. We don’t know yet what the effect is going to be. Even the communities in the Central Coastal Plain, moving either because they are required to or they want to, to the Castle Hayne Aquifer, increases the draft on Castle Hayne. We don’t know what that interplay is going to be. The Eagle Water question was one that we looked at in the study. We concluded that the cost of getting that water to the communities was prohibitive in the near term, but that Eagle Water, or that PCS Phosphate water source was definitely a source that we needed to be looking at and consider in the longer term; that it should not be ignored because at least right now it’s highly productive. There are a number of water quality, water quantity and legal questions that I believe still have to be answered. There are folks that fall out on both sides of the fence; some think it’s the answer and its what we should go with now and others are more cautious. 





Q: What’s the most common response to the water issue?


A: I’d like to think that the most common response is changing. I think that the drought that the state is experiencing now and the amount of attention, public attention that has been drawn to the drought and the effect that it has on water resources, raises it to a level on the public conscience that it hasn’t done before. The Central Coastal Plain Water Resource Issue is much harder to get your mind around, because you don’t see ground water. You do see the negative effects of drought; water drying up in rivers and streams, the effect on the landscape, the effect on the economy, all very visible and very real. Water pulled from the ground is a lot more difficult to have people understand the dimension of, because you can’t see it. The public education issue around ground water is significant and is different than the public education issue around surface water. Where is the average consumer on water? Probably a little more focused on where it comes from, but more focused on does it come out of the tap when I turn it on in the morning; and we’ve have to get beyond that. 





Q: Is there any resentment?


A: I think that before we undertook the study there was a lot of question about the rule. The questions centered on the unknowns; and that is why what was done is so vitally important. What we did was shed more light on who will be affected.  How will they be affected and the taking of that extra step and what are the viable alternatives for them to begin to consider. Laying that ground work and shedding that light answered many of the questions that were popping up in significant numbers before that study was done. I think what we see is folks focused on “What’s my next step?” “What do I need to do now?”
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