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 1             ASSESSMENT OF CORRECTIVE MEASURES PUBLIC MEETING
  

 2              MR. REEDY:  My name is Dusty Reedy.  I introduced
  

 3    myself to you guys earlier, but I'm a geologist with
  

 4    Golder Associates.  And on behalf of Henderson County, I'm
  

 5    going to present, basically, a summary of the Assessment of
  

 6    the Corrective Measures' process that has happened to date.
  

 7    And the purpose of getting us together today is to involve
  

 8    the public, which I thank you very much for coming, so that
  

 9    we have a dialogue to discuss what's going on with the
  

10    landfill.  And so tonight we'll basically have a short
  

11    presentation.
  

12              (The reporter asks Mr. Reedy to face her more.)
  

13              MR. REEDY:  So during this presentation, we'll
  

14    take a look at the regulatory overview.  We'll look at some
  

15    background information on the landfill, some of the landfill
  

16    history.  We will look at findings from the Nature and
  

17    Extent Study that was performed as well as some findings
  

18    from the Assessment of Corrective Measures that was
  

19    performed as well.  And that involves two parts: a risk
  

20    assessment and a look at remedial technologies.  And
  

21    lastly -- the last part of the presentation, we'll look at
  

22    the future regulatory requirements.  And then afterwards, as
  

23    was discussed, you'll have a chance to ask any questions,
  

24    make any comments and those will be recorded.
  

25              So here we go.  So what the ACM requires -- now,



3

  
 1    to sort of set the stage for you guys on where we are in
  

 2    this process, I think it's good to understand what kind of
  

 3    compliance regulations that the Henderson County Landfill
  

 4    must follow as far as groundwater and surface water at the
  

 5    landfill.  So basically, there's a groundwater monitoring
  

 6    network around the landfill.  There are eight monitoring
  

 7    wells around the MSW landfill alone.  And those wells are
  

 8    sampled twice a year, okay?  And there's also four surface
  

 9    water sampling points that we also collect samples from
  

10    twice a year as well.  And those samples are sent to a
  

11    laboratory.  They're analyzed, and there's a list of like 22
  

12    constituents that are analyzed.
  

13              And when we get those results back, we compare
  

14    those to standards that are set by the State, okay?  And we
  

15    have the 2L and 2B -- 2L drinking water standard and the 2B
  

16    surface water standard -- that are set by the State.
  

17    They're used for numerous different facilities for
  

18    groundwater and surface water issues, and they apply to
  

19    landfills as well.
  

20              Also, there's a solid waste section, groundwater
  

21    protection standards, that are used to supplement that.  So
  

22    there's some constituents that don't have a 2L standard, so
  

23    they created these groundwater protection standards for
  

24    those constituents.  Now, if there's an exceedance of any of
  

25    those standards, then they go to a larger list.  So there's
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 1    over 200 constituents that are sampled at least once a year.
  

 2    Now, we take all those results and if they are confirmed or
  

 3    conceded that there is an exceedance, then it is moved to
  

 4    corrective action, which is where we are right now.  So
  

 5    that's how we're getting to where we are right at this
  

 6    point.
  

 7              The ACM, or Assessment of Corrective Measures'
  

 8    process, consists of two parts.  The first part is the
  

 9    Nature and Extent Study.  And the purpose of the Nature and
  

10    Extent Study is to evaluate the source of any groundwater
  

11    contamination as well as how far does it extend -- to the
  

12    extent, okay?  And we also look at geologic and
  

13    hydrogeologic conditions for the site, and these all go
  

14    together.
  

15              Then we move over into the next part, which is the
  

16    Assessment of Corrective Measures officially, but it
  

17    consists of two things.  First off, you look at risk, okay?
  

18    Basically, how -- is there any -- is there a potential
  

19    impact to humans or the ecology?
  

20              And then secondly, we look at any remedial -- then
  

21    we start looking at the data we collected in the Nature and
  

22    Extent Study, the level of risk that exists, and we start
  

23    looking at remedial technologies, things we can do to fix
  

24    the problem and make sure it doesn't get any worse.
  

25              Okay.  So to move on to some background
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 1    information, the landfill -- the MSW landfill, this
  

 2    landfill's been here a long time.  The MSW landfill began
  

 3    operation in 1961.  It received -- MSW received solid waste,
  

 4    which was basically household garbage, for the most part up
  

 5    until 1998, at which time it continued to receive some CND
  

 6    or construction debris waste until 2001, until the
  

 7    stand-alone construction demolition landfill was built
  

 8    next-door.  And that now is closed as well.
  

 9              Groundwater at this site flows south to southwest,
  

10    from the topographic high to the topographic low.  You're
  

11    familiar with the area, so it's from the back of the
  

12    landfill towards Stoney Mountain Road.  The uppermost
  

13    aquifer -- that's basically the water table where the
  

14    groundwater is setting -- that is mainly in soils and
  

15    weathered rock.  And they have been there since -- the
  

16    volatile organic compounds -- you'll hear me abbreviate that
  

17    to VOCs quite a bit -- they have been detected in
  

18    groundwater samples from the monitoring wells.  And I will
  

19    point out that they have exceeded the NC 2L standards that
  

20    we discussed earlier.
  

21              Keep in mind that these -- these 2L standards are
  

22    relatively low.  We -- we report these samples in
  

23    concentration of parts per billion, okay?  It's very minute
  

24    when they actually show up, and it's hard to visualize.  So
  

25    you can imagine if you have a thimble of something compared
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 1    to an Olympic-size swimming, pool that's roughly what a part
  

 2    per billion is, okay?  And so I think that's good for that
  

 3    slide.
  

 4              They began -- corrective action work began in
  

 5    2000, so it's been ongoing.  All right.  To familiarize you
  

 6    guys with the site and what's going on here, we're sitting
  

 7    right here currently.  And here's Stoney Mountain Road
  

 8    coming up this way.  This is the extent of the MSW landfill.
  

 9    This here is actually the area that I just described that
  

10    received construction and demolition waste right on top.
  

11    And the closed construction demolition landfill is located
  

12    in this area right here.
  

13              Also, I want to point out that the blue on this
  

14    map is actually streams in the area.  You see them coming
  

15    through the facility on both sides and across
  

16    Stoney Mountain Road.  And that's getting to the point now
  

17    that streams -- they're receiving streams -- receiving water
  

18    from groundwater act as a barrier or a groundwater divide,
  

19    that that -- we'll discuss that a little bit later on.
  

20              Okay.  As I said, there have been volatile organic
  

21    compounds that have been detected in groundwater and
  

22    monitoring wells at the facility.  There are basically two
  

23    zones that we have identified.  Basically, the first one is
  

24    southwest of the MSW -- the landfill.  The other one is due
  

25    south of the landfill that I'll map here in a minute.
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 1              Just a little side note, something that we'll get
  

 2    into in more detail later on, is that the initial site data
  

 3    indicates favorable results of a natural attenuation.
  

 4    Basically, that is natural processes -- either physical,
  

 5    chemical, biological -- that actually helps reduce
  

 6    contamination of these volatile organic compounds.  That has
  

 7    been identified, that that -- the conditions are favorable
  

 8    for that to be occurring.
  

 9              The Nature and Extent Study was submitted to the
  

10    State and was approved in May of this year.  So here we
  

11    have -- this is the same area as the aerial photographs you
  

12    saw a minute ago.  And again, we're located right here.
  

13    Here is the MSW landfill right here.  The black lines here
  

14    are topographic contours.  They show elevation of ground
  

15    surface.  As you can see, these are wrapping around right
  

16    here.  You can see the mound, the hill, that the landfill
  

17    makes right here.  The blue lines are actually groundwater
  

18    surface contours.  So that's the elevation of the
  

19    groundwater as it moves across the site.  We have these blue
  

20    flow arrows.  This indicates the direction of groundwater
  

21    flow, as I said earlier, moving south/southwest from the
  

22    higher elevations down to the lower elevations.
  

23              I mentioned earlier there's a groundwater
  

24    monitoring network that we monitor.  Those wells are
  

25    actually located around this area right here just below the
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 1    MSW landfill.  You can see they're -- they don't show up
  

 2    real well in here, but they're rather close to the waste
  

 3    mass.
  

 4              And the green on this map indicates the two areas
  

 5    where we have identified VOC contamination, volatile organic
  

 6    compounds.  The first one is in the southwest portion below
  

 7    the landfill right here.  That's the animal shelter right
  

 8    here in this area.  And the -- this other one is over here
  

 9    in this area here, and again, that's Stoney Mountain Road.
  

10    So we have interpreted that it may be crossing somehow.
  

11              So then we look at the ACM or the Assessment of
  

12    Corrective Measures' findings.  First we'll look at the risk
  

13    assessment, okay?  The risk assessment is to determine
  

14    whether there is risk to human health or the environment.
  

15    And -- give me a second.  Let me get back on track here
  

16    about what I want to talk to you about.
  

17              Basically, a risk assessment is performed using
  

18    protocols that were set by the EPA, and that's what we
  

19    follow.  And -- and basically, those -- whatever results we
  

20    are going to get are compared to standards that are based by
  

21    the EPA.
  

22              (The reporter asks Mr. Reedy to speak louder.)
  

23              MR. REEDY:  And there are noncarcinogenic and
  

24    carcinogenic standards that they are compared to.  And so
  

25    what we do is there are basically three components of risk
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 1    that's -- of this risk analysis that we do.  And all
  

 2    these -- all three of these have to be present.  If there's
  

 3    a break in this chain of these three, then there is no risk.
  

 4    All three have to be there.
  

 5              So you have to have a potential receptor.  That
  

 6    can be humans or it can be ecology that are -- that are --
  

 7    those are, you know, beings that basically can come in
  

 8    contact with the water or contamination.  So then there has
  

 9    to be constituents-of-concern.  There has to be the
  

10    contamination present in order to interact with the
  

11    receptor.  And there has to be an exposure pathway, a route
  

12    to get the contamination to the people or the critters.  And
  

13    all that has -- all that has to be in place for there to
  

14    be -- to determine that there is risk.  Okay.  So -- and
  

15    when we did our analysis, we determined that there was risk
  

16    and -- but this is a very conservative estimate.  And I'll
  

17    take a second just to explain how that -- how that was
  

18    achieved, okay?
  

19              We used in our risk assessment the highest
  

20    concentrations that were recorded in the groundwater
  

21    monitoring wells, okay?  And these monitoring wells are --
  

22    you saw how close they are located to the landfill.  And
  

23    risk is kind of -- it's a -- like I said, very conservative.
  

24    It basically assumes that if you went and drank water from
  

25    one of those monitoring wells, two liters of water every



10

  
 1    single day, over the course of your life you would increase
  

 2    your cancer risk by one in a million, okay?  So that's a lot
  

 3    of water everyday.  And -- so it's very conservative if you
  

 4    look at it that way.
  

 5              If you think about it as water moving away from
  

 6    the landfill, moving further downstream, the concentrations
  

 7    get less and less as you get away from the landfill.  Also,
  

 8    it does not take away -- take into account any breaks in
  

 9    that pathway that I was talking about, that route to get the
  

10    contamination to where people actually are unless you're
  

11    drinking from that well.
  

12              So, you know -- and I pointed out the streams
  

13    earlier that kind of circle back -- let me back up to that
  

14    slide.  I did skip over that a little bit.  Remember on the
  

15    aerial I pointed out the streams that were running down the
  

16    sides of the landfill here on the other side and across
  

17    Stoney Mountain Road?  It runs across this way.  And I
  

18    discussed that those were acting as barriers.
  

19              And as you can see, right now the way we have
  

20    interpreted the groundwater contamination, it's -- it's
  

21    trapped sort of within those boundaries because it is a
  

22    barrier.  It's a place where it's had a hard time crossing
  

23    over.  And -- so, I mean, you're looking at risk -- at
  

24    actual risk, the threat that -- that that pathway actually
  

25    continues beyond that stream is miniscule.  It's nothing --
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 1    that -- that's probably more as a break in that pathway and
  

 2    a reduction in risk.  But that's not the way we look at it.
  

 3    We have to look at it based on the data we have from the
  

 4    monitoring wells.
  

 5              So -- so whenever that we do decide that there is
  

 6    risk, we have to go through a process set forth by the solid
  

 7    waste management regulations.  And that is, we have to
  

 8    control or minimize exposure to potential receptors.  And we
  

 9    have to take corrective actions to reduce or eliminate the
  

10    groundwater impacts.  And so -- and so that leads us into
  

11    looking into remedial technology that we could use to reduce
  

12    that risk and to clean up any groundwater contamination.
  

13              We start off by looking at many, many remediation
  

14    technologies that are out there that have been used at
  

15    various sites.  We took those, and we reduced it down to 22
  

16    that best suit this -- this site here, okay?  And we took
  

17    each of these 22, and we had to look at using criteria set
  

18    forth by the solid waste management rules by the State and
  

19    evaluate it based on this list -- these lists of criteria:
  

20    On performance, how it was performed at other sites in the
  

21    past; the reliability; how easy it is to implement those
  

22    technologies; potential impacts.  The potential impacts you
  

23    can kind of think of as being maybe the side effects from
  

24    that technology that, you know, with trying to do some good
  

25    maybe there's something that's not so good that's related to
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 1    it -- you've got to take that into consideration.  The time
  

 2    it would take to actually set up and begin remediation and
  

 3    as well also how long it's going to take to complete it.
  

 4    The cost is also something we have to look at.  And then
  

 5    there's institutional requirements, what kind of permits,
  

 6    what kind of public health requirements that we have to meet
  

 7    in order to do each of these.
  

 8              Okay.  What the Assessment Corrective Measures
  

 9    does not require us to do right now is to pick one of these
  

10    strategies, okay?  We're going to take that 22 in the
  

11    Assessment of Corrective Measures that's sitting up here,
  

12    and we reduce it down to some that are the best suited --
  

13    the best suited for the site, but it's not time to choose
  

14    one of those yet.  We have to present this to you, give the
  

15    public time to comment on it.  Then the -- then
  

16    Henderson County will have to take those comments, evaluate
  

17    those, so -- and use the criteria set forth by the rules and
  

18    then afterwards choose which technology is going to be best
  

19    suited for this site.
  

20              And when we do that, that -- that -- when it's
  

21    chosen and -- that selection has to be submitted to the
  

22    State.  They have to buy off on it.  They have to approve
  

23    it, and that will be incorporated into a Corrective Action
  

24    Plan.  And that's basically the details on how that type of
  

25    technology is going to be implemented and also the type of
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 1    monitoring we're going to do to ensure that we are moving
  

 2    forward in the right direction.
  

 3              And so when we looked at those 22 remedial
  

 4    technologies, we reduced that to four that we think are best
  

 5    suited for this facility.  And here they are -- they've got
  

 6    some odd names, but we'll look at each of these in a little
  

 7    more detail.  But they are Monitored Natural Attenuation,
  

 8    In Situ Enhanced Bioremediation, In Situ Chemical Oxidation
  

 9    and In Situ Nano-Scale Zero Valent Iron.  And "In Situ" is
  

10    just a word that means "in place."  It means it's going to
  

11    be treated in place instead of removing -- removing that
  

12    source of material.  So we're going to treat it where it is.
  

13              So the first one, Monitored Natural Attenuation,
  

14    sometimes referred to as MNA and -- this is the one I
  

15    discussed a little bit about natural attenuation
  

16    processes -- this one relies on naturally occurring
  

17    physical, chemical and biological processes to -- to deal
  

18    with these VOC releases.  And -- and as I said earlier, in
  

19    our Nature and Extent Study, we did a preliminary look into
  

20    the MNA processes.
  

21              We took -- took indicator parameters.  We looked
  

22    at them, evaluated them using EPA procedures and also used
  

23    the software that was designed by the EPA to evaluate the
  

24    site conditions, and it turned out to be inadequate for
  

25    natural attenuation to be occurring.
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 1              The second one, Enhanced Bioremediation -- a way
  

 2    to look at this, this is basically the biological aspect of
  

 3    monitoring natural attenuation.  Basically, what you have is
  

 4    in soils there are these microbes that live there.  And it
  

 5    just so happens that a lot of -- that there are a certain
  

 6    species of those that like to munch on -- like to eat these
  

 7    volatile organic compounds.  They like to carve them down,
  

 8    make them go away.  And so enhanced bioremediation is,
  

 9    basically, a two-part process.  It can be.
  

10              First off, we try to take that community of
  

11    microbes that are already living in the soil, and we try to
  

12    make them happier.  We want to feed them nutrients.  So we
  

13    inject nutrients into the ground, grow these colonies,
  

14    making them bigger, stronger and that way they'll eat more
  

15    of the bad stuff we don't want.
  

16              Secondly, if -- it seems like when that -- when
  

17    that's done -- you do a lot of laboratory testing and a lot
  

18    of field testing and test that out.  If it doesn't seem like
  

19    the population is really there, then the actual microbes can
  

20    be injected into the ground.  So you can actually put them
  

21    in place there to feed on these volatile organic compounds.
  

22              The third alternative we came up with was the
  

23    chemical oxidation.  With chemical oxidation, you basically
  

24    inject a chemical oxidant into the ground, and there's a
  

25    list of some common ones that are used.  And these -- when
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 1    they come in contact with volatile organic compounds, they
  

 2    basically destroy those compounds.  They break them down
  

 3    into simpler compositions.  And in doing so, these chemicals
  

 4    that are put into the ground are also broken down.  So when
  

 5    they interact with each other, everything kind of explodes
  

 6    apart into carbon dioxide, some heat, water and some
  

 7    chloride so to things that are relatively harmless, benign.
  

 8    And -- so that's how that works.
  

 9              And also to -- you know, also to ensure safety,
  

10    you know, we -- there is a monitoring network that would be
  

11    put in place to monitor the groundwater to make sure that,
  

12    first off, the VOCs, the volatile organic compounds, are
  

13    being broken down but also to ensure that those chemicals
  

14    that are injected are also breaking down so nothing leaves
  

15    the area that we don't want them to.
  

16              The fourth one, Nano-Scale Zero Valent Iron,
  

17    NZVI -- this is probably the newest technology of the four.
  

18    This is -- you take very finely-grained iron, you mix it
  

19    into a slurry and inject it into the ground.  And it's
  

20    actually kind of -- very similar to the chemical oxidation
  

21    because it is a chemical reaction.  It is some oxidation
  

22    causing the reducing environment.  And again, it will
  

23    destroy the volatile organic compounds.  And this one,
  

24    there's -- there is an example here.  Tetrachloroethene --
  

25    that is one of the constituents-of-concern at this site, so
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 1    it's one of the things that has a very low NC 2L standard
  

 2    that we keep an eye on.  And when it comes into contact with
  

 3    NZVI, it can be broken down to ethene.  And that's what we
  

 4    want to get with any -- any of these tetrachloroethene
  

 5    compounds.  We want to get them down to ethene.  They're
  

 6    benign.  You're going from something that's a definite
  

 7    health risk down to something that's definitely manageable.
  

 8              Okay.  So where do we go from here?  We -- you
  

 9    can -- the reports are sitting right up here, but if you
  

10    don't want to look at them tonight and if you want to -- I
  

11    think some of you have already looked at them some from what
  

12    I gathered.  But if anybody wants to see them, they can go
  

13    to the North King Street address and look at them there from
  

14    10:00 o'clock to 3:00 PM Monday through Friday.  And you can
  

15    submit any comments that you don't make here -- if you would
  

16    think about it and want to submit any questions, comments,
  

17    they'll be accepted at the same address.  They have to be
  

18    received by next Friday, August 23rd, at 5:00 PM.
  

19              Okay.  And once all the comments are received from
  

20    the public, they will be evaluated and they'll be used,
  

21    along with the State regulations, in order to determine what
  

22    kind of strategy -- what kind of remedial technology will be
  

23    chosen for the site.  And as I said earlier, that will be
  

24    submitted to the State.  They will -- they have to approve
  

25    that technology.  And if we're going down the wrong road,
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 1    they will tell you we are going down the wrong road with
  

 2    that.
  

 3              Once everyone's in agreement, a Corrective Action
  

 4    Plan will be put together that basically outlines that
  

 5    process.  And then we'll define the remedial technology, the
  

 6    design that goes into it, also the scheduled timeline for
  

 7    the implementation and the -- what we can expect to be the
  

 8    timeline for actually reaching our goals to getting the
  

 9    constituents under the 2L standards by the property line.
  

10              And it will also include a monitoring program
  

11    to -- for each of these to monitor the process, make sure
  

12    that things are happening the way we want.  And as I said,
  

13    the State will also review this Corrective Action Plan
  

14    before it's implemented to make sure that they are on board,
  

15    that they don't have any questions.  And it will be done as
  

16    a permanent modification.  And once the State has approved
  

17    it, then the County will move forward with implementing the
  

18    Corrective Action Plan.
  

19              All right.  So that's the end of it.
  

20              MR. JACK LEVI:  How much are you talking about
  

21    putting into the ground to do all this?  Is there anything
  

22    that will have fumes out in the air or a odor to it from
  

23    what you're talking about -- that you're trying to put in
  

24    there?
  

25              MR. REEDY:  Right.  You're -- just that so we get
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 1    everything documented on here, when you ask questions, can
  

 2    you tell us your name?
  

 3              MR. JACK LEVI:  Jack Levi.
  

 4              MR. REEDY:  Jack Levi.  So the answer to that --
  

 5    you know, it depends on the technologies.  And I'm assuming
  

 6    more and more -- that you're probably asking about the
  

 7    chemical -- the chemical oxidation compounds that would be
  

 8    put into the ground.  And typically, there aren't fumes or
  

 9    odors that are associated with it.
  

10              What can happen with that technology in particular
  

11    is that if it's -- if it's injected into the ground too
  

12    close to streams and whatnot, that it can dilute in those
  

13    streams and it can affect biological communities.  And some
  

14    of those like the permanganate has a red color so you can
  

15    actually -- if there's a well drilled closed by or some
  

16    streams or whatnot, that color might come out, all right?
  

17              So whenever that technology is used, it's very
  

18    important to do those laboratory tests, those fields tests,
  

19    early on on a small bench scale, and that way whenever --
  

20    that you're not injecting too much of that into the ground.
  

21    You're getting the right dosage, and also you have the right
  

22    level of monitoring around that area so that you can pick up
  

23    on something before it actually gets to where you don't want
  

24    it to go.  So that's -- that's the biggest concern.
  

25              MR. JACK LEVI:  Well, that was one of the things I



19

  
 1    wanted to ask about because at times, even before this
  

 2    starts, the color of the water at times is rust-colored,
  

 3    parts going down the stream have been going on for a good
  

 4    long while.  And I was already wondering if that's some of
  

 5    the chemicals that's moving out just like what you're
  

 6    saying, it can get in it if some of the contaminates that's
  

 7    in the ground now has already been going down the stream.
  

 8              MR. REEDY:  That is more than likely based on
  

 9    my -- well, I've actually seen it in some of the streams
  

10    here when we've been collecting the water samples, and
  

11    that's typically a ferrous iron bacteria.  It's a bacteria
  

12    that develops.  And it's usually in areas where you have
  

13    warmer -- warmer waters that get to a certain point and then
  

14    the iron precipitates out.  Typically, it's not harmful, but
  

15    that is -- it is a common thing around -- around -- well,
  

16    around that site but also other sites as well.  It's not
  

17    indicative of just landfills.  But it's -- that's
  

18    not -- that's not related directly to what we're discussing
  

19    here tonight.
  

20              MR. JACK LEVI:  I just wanted to put an end to it.
  

21    Some of the things -- the reason I ask is when my boys had
  

22    ponies down there, we had the two streams in there.  They
  

23    always loved to drink out of the stream next to the road
  

24    because it's a good stream that comes down and runs through
  

25    the property.  That's the only stream that they would drink
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 1    out of.  But once this started, they wouldn't touch it.
  

 2    They'd blow and snort and go by it, and they went to the
  

 3    other stream that before they didn't want to drink.
  

 4              MR. REEDY:  Okay.
  

 5              MR. JACK LEVI:  And so that's the reason I'm
  

 6    asking about the stuff that's already in the landfill that's
  

 7    been going down, you know, years before.
  

 8              MR. REEDY:  That is interesting.  Unfortunately, I
  

 9    don't speak horse.  But you know, it could be -- like I
  

10    said, you typically -- a lot of times you see this whenever
  

11    water gets a little warmer than what it should be,
  

12    typically.  And it might have been the horses might have
  

13    been more relating to the temperature more so than it was
  

14    the actual components of the water.
  

15              MR. JACK LEVI:  Well, I think it was the smell and
  

16    taste when they tasted it.
  

17              MR. REEDY:  It could be.  I'm not --
  

18              MR. JACK LEVI:   Because of the stuff that's been
  

19    hauled in at that time, I think.
  

20              MR. REEDY:  It could be related to the bacteria.
  

21    That's definitely a possibility.
  

22              MS. KIRKLAND:  You see it a lot naturally
  

23    occurring depending on the chemistry of the water.  But the
  

24    amount of water flowing on the main creek down there, any
  

25    contaminates from the landfill would be so diluted with the
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 1    amount of water that's going through that stream on a normal
  

 2    basis it's unlikely, based on that alone, that that's a
  

 3    contributing -- a large contributing factor.
  

 4              MR. ROGER LEVI:  If it's moving that fast, it
  

 5    shouldn't be that hot, either.
  

 6              MR. REEDY:  Well, yeah.  But I mean, what I'm
  

 7    thinking is maybe some of the smaller -- the smaller streams
  

 8    that lead into it maybe -- that's where I kind of noticed it
  

 9    around here when I've been out to the neighboring areas when
  

10    I collected the groundwater samples and stuff.  So, you
  

11    know, we have -- we do have ponds here at the landfill that
  

12    collect storm water and those -- those do discharge to the
  

13    streams.
  

14              MR. ROGER LEVI:  Mixed in with it?
  

15              MR. REEDY:  So that water is sitting there in
  

16    those ponds and they're getting warm.  It's being released
  

17    on down the line.
  

18              MR. ROGER LEVI:  Are they monitoring it for --
  

19              MR. REEDY:  Those streams downgrade --
  

20              MR. ROGER LEVI:  Those ponds, are they monitored
  

21    for chemicals?
  

22              MR. REEDY:  They are not as far as the groundwater
  

23    monitoring plan for the landfill, but we do sample those
  

24    downstream of where they discharge into.
  

25              MR. RICKY LEVI:  The surface water?
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 1              MR. REEDY:  The surface water.  So as the water
  

 2    leaves there and into the streams that are going to the
  

 3    larger stream, we do sample them individually.
  

 4              MS. KIRKMAN:  If the facility was still active and
  

 5    you had waste as opposed to storm water, those landfills are
  

 6    required to monitor the ponds during storm water events, but
  

 7    since the facility's closed, we capped it.
  

 8              (The reporter asked who was talking.)
  

 9              MR. ROGER LEVI:  Roger Levi.
  

10              MR. JACK LEVI:  One of the reasons I brought that
  

11    up since I knew that was coming down probably, what I'm
  

12    asking is the chemicals that you put in there to try to
  

13    solve it, could they be getting out in the stream too?
  

14              MR. JONES:  We haven't done --
  

15              MR. REEDY:  We haven't done this.  Again, this is
  

16    all theoretical at this point.
  

17              MR. JACK LEVI:  That's what I mean.  When you
  

18    start -- when you start putting it in is what I'm talking
  

19    about.
  

20              MR. REEDY:  So the potential is there.  But
  

21    what -- like I said, what we'll do is we'll do actual small
  

22    scale tests and that will help us figure out a dosage,
  

23    what -- what amount we can use when we expand it up to cover
  

24    that little plume so that we do not inject too much so we
  

25    can control it -- where we want it and not have it go
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 1    downstream.  So, you know, all that will be -- all that is
  

 2    going to be a process where we have to figure out how much
  

 3    we can actually inject and not -- not affect those type of
  

 4    areas.
  

 5              MR. ROGER LEVI:  And the contaminants have left
  

 6    the county property and are on private property now,
  

 7    right -- on Stoney Mountain Road?
  

 8              MR. REEDY:  We have interpreted --
  

 9              MS. KIRKMAN:  You can probably see this better.
  

10              MR. REEDY:  We have -- we have interpreted --
  

11    basically, we have been monitoring points that are -- that
  

12    are further downstream, the monitoring points that are right
  

13    down here.  These are not typical.  They're not part of our
  

14    compliance network.  We sampled those because they are
  

15    adjacent to your property and see what they are doing.
  

16    Based on that, we infer that it's very likely that it has
  

17    crossed over Stoney Mountain Road.
  

18              MS. KIRKMAN:  It's based on concentrations as well
  

19    at the property line.  We don't have any --
  

20              MR. ROGER LEVI:  You're at the property line?
  

21              MS. KIRKMAN:  -- testing over the property line.
  

22              MR. ROGER LEVI:  Right.
  

23              MS. KIRKMAN:  It's likely, as Dusty pointed out,
  

24    that stream sort of serves --
  

25              MR. ROGER LEVI:  It sort of serves as a barrier.
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 1              MS. KIRKMAN:  I mean, it's data that's inferred.
  

 2    It's all under the ground.  And we use the data that we do
  

 3    have to draw these lines, and it's based on a scientific
  

 4    estimation that --
  

 5              MR. ROGER LEVI:  And it's leeching?  It doesn't
  

 6    leech down and pull -- and get the higher concentrations as
  

 7    it pulls it at a lower area?
  

 8              MR. REEDY:  You know, in the way these work, as
  

 9    they're -- you know, as the name implies, they are volatile
  

10    organic compounds.  And so as they leave the source and move
  

11    down -- down the gradient, as they interact with oxygen in
  

12    the soil, as they -- if they come in contact with the
  

13    atmosphere or anything like that, they're going to break
  

14    down.  Also, as they are coming in contact with more
  

15    groundwater, they are also -- it's going to, you know,
  

16    dilute it.  And so it doesn't really -- it's -- you should
  

17    see it decline in concentrations.  You shouldn't see any
  

18    pooling somewhere.
  

19              MR. ROGER LEVI:  And that's what you're seeing as
  

20    far as --
  

21              MR. REEDY:  Yes.  If you look at the data that
  

22    we've acquired during the Nature and Extent Study, the
  

23    concentrations are highest in those monitoring wells that
  

24    are closest to the landfill.
  

25              MR. ROGER LEVI:  Up top?
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 1              MR. REEDY:  Yeah.  And as we move -- as we move
  

 2    further away from the landfill, they decline.
  

 3              MS. KIRKMAN:  Also your depth of water roughly
  

 4    near the property line, that might help put it in
  

 5    perspective.  He's worried about it coming to the surface.
  

 6              MR. REEDY:  It's relatively shallow.
  

 7              MS. KIRKMAN:  It's close to the creek.
  

 8              MR. REEDY:  If I remember correctly, it's around
  

 9    20 feet below ground.  So that's where the water table is,
  

10    and so -- yeah.  So that's where -- that's where it is.  So,
  

11    I mean, there is -- it is shallow enough that there is an
  

12    interaction and being an unconsolidated aquifer to the soil
  

13    and the weather drop -- so there is an interface with the
  

14    atmosphere so, you know -- and based on those natural
  

15    attenuation processes, it should be dissolved.
  

16              And plus, with the EPA modeling that we did do to
  

17    determine whether a natural attenuation was occurring, our
  

18    model showed us that the plume was basically stable, meaning
  

19    that it's not -- it does not appear like it's growing.  It's
  

20    an old landfill, a lot of old waste.  And -- and there's a
  

21    balance with the natural attenuation processes.  And it
  

22    appears with the data we have right now that it's a stable
  

23    plume.  It's not really moving.  It's not shrinking.  But
  

24    it's not really actively growing as well.  It's kind of just
  

25    setting there.  So that's where we are right now.
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 1              MR. ROGER LEVI:  That's why it doesn't make any
  

 2    sense.  If it's traveling, it's supposed to be getting less
  

 3    and less and less.  And why is it not if it's just sitting
  

 4    there?  That's why I think that -- it seems like it's
  

 5    pooling there.  You say it's breaking down as it travels
  

 6    down.  Why is it not dissipating out and going away?
  

 7              MR. REEDY:  Well, I mean, it dissipates away, you
  

 8    know, as it continues to move on down because those
  

 9    processes are going on.  But you have a continuous source in
  

10    that landfill so --
  

11              MR. ROGER LEVI:  Leeching that far?
  

12              MR. REEDY:  Right.  So it's continuing to release
  

13    here and then continuing to move down.  And as it moves
  

14    down, it's continuing to degrade -- the compounds are
  

15    continuing to degrade as they move down.  But it's -- right
  

16    now it just seems like with the age it's reached an
  

17    equilibrium there.
  

18              MR. JONES:  The fifth option is important to
  

19    stop leeching, right?
  

20              MS. KIRKMAN:  The landfill's capped, but you have
  

21    to keep in mind especially the amount of rain you've
  

22    received in this part of the State.  It's still going to get
  

23    through that clay cap.  And as long as there's rainwater
  

24    feeding it, it's going to keep on leeching.
  

25              MR. ROGER LEVI:  How long has this been across?
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 1              MR. REEDY:  That I could not tell you.
  

 2              MR. ROGER LEVI:  Is this first the year you
  

 3    actually found it to be across?
  

 4              MR. REEDY:  Well, basically, we've known we've had
  

 5    exceedances for awhile.  I'd have to go back to the records
  

 6    to actually find when those actually occurred.  We
  

 7    started -- well, that's -- the County started looking into
  

 8    this and -- and traced that back -- started back in 2000.
  

 9              Basically -- like I said, there's eight monitoring
  

10    wells.  Initially, there were -- there were four monitoring
  

11    wells.  And the other four that were installed were
  

12    installed originally in order to trace -- in order to map
  

13    out these constituents -- these compounds that were known to
  

14    be contaminants.  That's why they were installed.  And after
  

15    they were installed, it was determined that it would be a
  

16    good idea to keep monitoring those wells.  And so -- so
  

17    that's when that process -- that's when that process really
  

18    kind of began, but I couldn't --
  

19              MS. KIRKMAN:  Groundwater flow rate out here is?
  

20              MR. REEDY:  The groundwater flow rate out here is
  

21    approximately about 15 feet per year.
  

22              MS. KIRKMAN:  It's pretty slow.
  

23              MR. REEDY:  So that's how much you can expect
  

24    groundwater from one point to travel to the next point in a
  

25    year's time, is roughly about 15 feet.  So I mean,
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 1    groundwater just moves rather slowly, basically, two and a
  

 2    half, three years, it's been across the road.
  

 3              MS. KIRKMAN:  I mean, if you assume that the day
  

 4    the County put waste in the ground, you immediately had a
  

 5    release, which would be a very conservative assumption, and
  

 6    then mapped the distance -- I don't know the distance to the
  

 7    property line from the edge of waste -- and then take into
  

 8    consideration moving an average of 15 feet a year, you could
  

 9    probably, you know, trace back a worst case scenario.  We
  

10    haven't done that.  It's not been part of the scope of what
  

11    the State has prescribed or the County to do at this point.
  

12              MR. REEDY:  But based on the data we have, we
  

13    can't say this is when it happened and, you know, in all
  

14    honesty, we can state that it is happening.  We know it is
  

15    close to the property line on this side, and we're inferring
  

16    that it travels on across.
  

17              MR. JACK LEVI:  There's no way of trenching it
  

18    across or anything and have a way to catch that?
  

19              MR. REEDY:  Well, I mean, that is a -- that is a
  

20    technology that is used, but you're looking at depths that
  

21    would really exceed the ability to dig an effective trench.
  

22    And also, you know, you get into material -- because the
  

23    groundwater table is really in soil and weathered rock --
  

24    you'd have to get down into the weathered rock and be able
  

25    to excavate that.  You would have to have access to do that,
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 1    which you can't do with most of the long-armed excavators
  

 2    anyway.  So it's a technology that's used in shoring walls
  

 3    and that sort of thing, but it's not something that's going
  

 4    to be practical for this facility.
  

 5              MR. ROGER LEVI:  You said it doesn't normally jump
  

 6    streambeds or creeks.  Has it done it anywhere else where
  

 7    there's streams?  Has it passed that stream?
  

 8              MR. REEDY:  You've got different types of streams.
  

 9    And you have -- really have kind of losing streams and
  

10    what's called receiving streams.  And, you know, we -- we
  

11    have these nested well pairs that are next to these streams,
  

12    so we are able to judge -- to evaluate water levels in those
  

13    wells as deep levels and shallow levels.  And you can use
  

14    your calculations to determine where -- which way water is
  

15    flowing.  And as you approach these streams here,
  

16    groundwater is flowing up towards those streams.  So they're
  

17    receiving streams.
  

18              MR. ROGER LEVI:  Um-hum.
  

19              MR. REEDY:  And that -- that creates a significant
  

20    barrier and discharge point for water that's come from the
  

21    landfill down to those streams.  There are cases where you
  

22    do have losing streams.  Those are streams that actually
  

23    work the opposite way.  There's water flowing in them, but
  

24    as they're flowing down, they reach a point where the
  

25    groundwater actually enters the aquifers, so you're losing
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 1    water from the stream going into the water table.  And in
  

 2    those cases, they do not provide a barrier.  But everything
  

 3    we've done here shows that they're receiving streams.
  

 4              MR. JONES:  The VOCs that we believe are on the
  

 5    property are likely not to have crossed the stream that's on
  

 6    Jack's property between the house and the well.
  

 7              MR. REEDY:  Yes, that's -- that's a pretty
  

 8    substantial stream.  And I feel comfortable with that as a
  

 9    groundwater --
  

10              MR. JONES:  So it --
  

11              MR. REEDY:  And also you've got to look at
  

12    groundwater -- groundwater flow is a lot like surface water.
  

13    It flows from -- topographic -- water -- water flows
  

14    downhill, right?  It goes from high to down low.  That's how
  

15    it goes.  Groundwater roughly mimics the same thing.  It
  

16    mimics the topography.  So, you know, like -- in their
  

17    facility here, groundwater is flowing in this direction,
  

18    from the highs up here, you know, to the lows down here,
  

19    down to where the stream is.  On your property across the
  

20    road, it's the same thing.  You've got a hill down this way,
  

21    and it's all draining down to the stream.
  

22              So water flow on your property is flowing this way
  

23    as well to the stream.  So coming down the stream, it's
  

24    going to actually sort of bend and flow in a downstream
  

25    direction there at the stream.  So that's also another --
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 1    why I call it a groundwater divide is because you have water
  

 2    moving this direction.  You have water moving this -- the
  

 3    other direction and then kind of meeting in the middle and
  

 4    going downstream:
  

 5              MR. JACK LEVI:  Anything else?
  

 6              MR. JONES:  Now, the 2B drinking water standards
  

 7    for the surface water, does it apply --
  

 8              (The reporter says she cannot hear him.)
  

 9              MS. KIRKMAN:  Does the surface water standards
  

10    apply to aquatic life?
  

11              MR. JONES:  Aquatic life being?
  

12              MR. REEDY:  Aquatic life is -- it's -- it's also a
  

13    conservative standard, and actually the facility has not had
  

14    any exceedances of the 2B standards.  So the surface waters
  

15    have not -- from the samples we collect twice a year, have
  

16    not exceeded any standards.
  

17              MR. JACK LEVI:  Well, these things are coming out.
  

18    I asked before about maybe a pony or anything eating grass
  

19    off of it.  Would it affect you if you had your garden on
  

20    there for human consumption?
  

21              MR. REEDY:  I would say, no, just because they are
  

22    a low -- we're talking about very miniscule concentrations.
  

23    There are low concentrations on the landfill property.  By
  

24    the time they're crossing over Stoney Mountain Road, they're
  

25    even lower.
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 1              MR. JACK LEVI:  Ordinarily, how deep do you think
  

 2    it would be -- the surface layer?  If you're growing apple
  

 3    trees or food to eat or anything like that --
  

 4              MR. REEDY:  Right.
  

 5              MR. JACK LEVI:  -- it would be up high.
  

 6              MR. REEDY:  Up high.
  

 7              MR. JACK LEVI:  It would probably be going under
  

 8    it?
  

 9              MR. REEDY:  Right.  And the root systems do not
  

10    extend down toward where the water table is.  And so --
  

11              MR. JACK LEVI:  In other words, it usually don't
  

12    come to the top of the ground?
  

13              MR. REEDY:  Right.
  

14              MS. KIRKMAN:  Typically, food for human
  

15    consumption is -- they're looking at a soil pathway, so
  

16    you'd have to grow your garden on top of a landfill to have
  

17    an increased chance of a pathway from that.
  

18              MR. JACK LEVI:  Well, we were on the path last
  

19    year down here, which was the reason I wondered if it was
  

20    coming down and seeping over to it.
  

21              MS. KIRKMAN:  That pathway chain has to have a way
  

22    to get from the groundwater to your food, and it's not
  

23    likely that that would happen.
  

24              MR. RICKY LEVI:  I've got a question about the
  

25    monitoring.  I know you said the eight -- well, the first
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 1    four wells were basically for tracing but -- the path of it.
  

 2    And you've got four more now, and that's kind of to help you
  

 3    see what's going on further.  Is there any plans for more?
  

 4              MR. REEDY:  Yes.  With pretty much any of these
  

 5    technologies that we've discussed tonight, additional wells
  

 6    would probably -- would have to be installed closer down the
  

 7    property line --
  

 8              MR. RICKY LEVI:  But those --
  

 9              MR. REEDY:  -- and within the plumes in order to
  

10    better evaluate whether that technology is working.
  

11              MR. RICKY LEVI:  Right.  It would be basic
  

12    considerations?
  

13              MR. REEDY:  Yeah.
  

14              MR. RICKY LEVI:  When you put them in, are they
  

15    like -- are you trying to choose worst case scenarios as to
  

16    where -- say, like when they do lead copper testing, they'll
  

17    pick worst case scenarios in the water system.  Would you do
  

18    the same process with this to try to figure out if it's
  

19    mainly going into this area?  Are you going to put more
  

20    monitoring there or --
  

21              MR. REEDY:  Yeah, yeah.  It would be located in
  

22    the areas where we have the problems because that's the only
  

23    way you're going to be able to evaluate whether you're
  

24    actually fixing that problem.
  

25              MR. RICKY LEVI:  So you will probably have some on
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 1    the outskirts as well to see if it's going any farther --
  

 2              MR. REEDY:  Yeah, yeah.
  

 3              MR. RICKY LEVI:  -- or do the concentrations tell
  

 4    you that?
  

 5              MR. REEDY:  Well, the concentration would give you
  

 6    a clue, but yeah, they'll be spaced -- you know, when we
  

 7    initially do a monitoring plan for a landfill, there are
  

 8    plans within the compliance boundary, which is somewhere
  

 9    between 75 and 150 feet away from the edge of the waste,
  

10    maybe a little further in some cases.  But -- and those
  

11    are -- those are actually chosen on best pathways that are
  

12    interpreted with the knowledge that's known in order
  

13    to -- you know, to detect what may be coming from the
  

14    landfill.
  

15              And if we install any additional monitoring wells
  

16    at this point, they'll be related to the Corrective Action
  

17    Plan.  Those are -- those are set on purpose because we
  

18    already know there is something amiss, so we want those
  

19    placed in a place -- the best places where we can evaluate
  

20    whether -- whether we're fixing the problem.  So we want to
  

21    make -- we want them in a place where we can see the plumes
  

22    shrinking or -- or not, if there's something that we've done
  

23    that's not correct.  So, you know, we're not trying to avoid
  

24    an issue.  When you install these things, you want to know
  

25    -- you want to have it where --
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 1              MR. RICKY LEVI:  That's good.
  

 2              MR. REEDY:  -- it needs to be.
  

 3              MR. JONES:  The State wouldn't let me pick where
  

 4    they are.
  

 5              MS. KIRKMAN:  The State will have oversight on
  

 6    where.  And some will be shallow and some will be deep,
  

 7    depending on where we're detecting things.  And your list of
  

 8    over 200 constituents gets even bigger because now we're
  

 9    watching for more what's called indicators, indications that
  

10    whatever we're doing to fix the problem is working.
  

11              MR. REEDY:  Right.  Because, you know, we'll be
  

12    monitoring for those actual compounds that we're worried
  

13    about.  But there are also parameters out there that are not
  

14    health -- you know, health risks.  But the science behind it
  

15    is that you monitor in these particular parameters, and you
  

16    can tell by the concentrations you have whether you have
  

17    the -- the chemistry in the soils that you're looking for to
  

18    achieve your goals.  So they can actually sometimes tell you
  

19    that you're on the right track or on the wrong track before
  

20    the actual concentrations of the compounds you're actually
  

21    after start changing.
  

22              MR. ROGER LEVI:  You said you were monitoring it
  

23    twice a year?
  

24              MR. REEDY:  Yes.
  

25              MR. ROGER LEVI:  Since we're having a problem now,
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 1    will you be monitoring it more, or is it still just whatever
  

 2    the State mandate is?
  

 3              MR. REEDY:  The State will, in essence, be able to
  

 4    dictate that.  Depending on the technology that's used,
  

 5    there -- there definitely could be -- whenever all that is
  

 6    implemented, there may be more.  There might be quarterly
  

 7    monitoring for that first year, you know, to get the system
  

 8    up and going and make sure things are right.
  

 9              MR. ROGER LEVI:  Um-hum.
  

10              MR. REEDY:  And more than likely after all that's
  

11    determined, it will go back to a semiannual or a
  

12    twice-a-year basis.
  

13              MR. ROGER LEVI:  I see.
  

14              MS. KIRKMAN:  That's typical with that slow
  

15    groundwater flow rate.  With it moving that slow,
  

16    you're just -- you'll be able to --
  

17              MR. ROGER LEVI:  But when you start doing that,
  

18    you're going to need to check it more often?
  

19              MR. REEDY:  Right, right.  And it can even be more
  

20    than that depending on the technology, just to make sure
  

21    things are --
  

22              MR. ROGER LEVI:  And which choice you are going to
  

23    use?
  

24              MR. REEDY:  Exactly, exactly.
  

25              MS. KIRKMAN:  If we were down in the coastal plain
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 1    where groundwater is moving hundreds of feet a year, those
  

 2    sites are under different conditions, so every landfill's
  

 3    different.
  

 4              MR. ROGER LEVI:  Where do you send your water
  

 5    samples to?
  

 6              MR. REEDY:  The laboratory that we use -- I mean,
  

 7    it's nothing special.  We just chose this laboratory because
  

 8    it meets our needs for site consistency.  It's called ENCO,
  

 9    Environmental Conservation Laboratories.  They're located in
  

10    Cary, North Carolina.  That's where we send the ones that we
  

11    collect here.  There are a number of labs across the State
  

12    that actually can do these analyses.  It's just our lab of
  

13    choice.
  

14              MS. KIRKMAN:  They're certified by the State.
  

15              MR. REEDY:  Yeah.  They're certified in
  

16    North Carolina, the laboratory.  One reason we use them so
  

17    often is because we feel that they are a good, reputable
  

18    laboratory.
  

19              MS. KIRKMAN:  I think they analyzed over 300
  

20    landfill samples, so they --
  

21              MR. REEDY:  They have lot of experience.
  

22              MS. KIRKMAN:  They know all the methods that the
  

23    Federal and the State folks require.
  

24              MR. REEDY:  Is that it?
  

25              (No response.)
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 1              MR. REEDY:  We'll call this meeting concluded,
  

 2    then.
  

 3   (End of Assessment of Corrective Measures Public Meeting at
  

 4                             6:56 p.m.)
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