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 1                 CHAIRMAN NOBLE:  George, would you call
 2  the roll.
 3                 DIRECTOR MEHNERT:  Commissioner Allen.
 4                 COMMISSIONER ALLEN:  Here.
 5                 DIRECTOR MEHNERT:  Commissioner Horton.
 6                 COMMISSIONER HORTON:  Here.
 7                 DIRECTOR MEHNERT:  Commissioner Henness.
 8                 Not present.
 9                 Chairman Noble.
10                 CHAIRMAN NOBLE:  I am here.
11                 DIRECTOR MEHNERT:  We have a quorum, and
12  our attorney is here, and so am I.
13                 CHAIRMAN NOBLE:  Mr. Helm, please
14  proceed.
15
16               CONTINUED CROSS-EXAMINATION
17  BY MR. HELM:
18      Q.    Thank you.  Mr. Mussetter, I'm a little more
19  organized, hopefully, today, but I have the problem of
20  having to work with the computer, also.  So with my
21  eyes and that fine print, we may stumble around a
22  little bit.  I apologize for that if I do.
23            But, first of all, I would just like to get a
24  few things straightened out that I actually wrote down
25  the easy/hard way, so I can read them and all that sort
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 1  of stuff, okay?
 2      A.    Fair enough.
 3      Q.    First of all, just to clarify, you don't
 4  claim to be a historian of any kind?
 5      A.    I do not.
 6      Q.    You don't claim any expertise in history?
 7      A.    No.
 8      Q.    With respect to determining whether a stream
 9  or a river is navigable for title purposes under the
10  standards set forth by the federal judiciary, you don't
11  claim to be an expert either, right?
12      A.    No, I'm not an expert in that.
13      Q.    Okay.  Could you define for me what you
14  understand the word ordinary to mean as you use it in
15  defining whether a river is navigable?
16      A.    Ordinary means, I think in simple terms, not
17  flooding, not severe drought; sort of normal type flow
18  levels.
19      Q.    Can you give me the same definition for
20  natural?
21      A.    Natural means unaffected by human activities.
22      Q.    How does it differ from ordinary?
23      A.    Well, ordinary refers to, I think in the
24  context we're talking about here, primarily --
25      Q.    We're talking about in the context of for
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 1  title.
 2      A.    Right.
 3            Ordinary means, as I defined it, it's the
 4  sort of typical range of flows; not extreme flooding,
 5  not drought.  All of those conditions can happen in a
 6  river under natural conditions or unnatural conditions.
 7  Natural is, again, unaffected by human activity.
 8      Q.    So natural is the, hey, we got floods; hey,
 9  we got droughts; and both of those are conditions that
10  impact on the flow of a river?
11      A.    Yes.
12      Q.    Now, in your work on the Verde, did you
13  determine both the ordinary condition of the river and
14  its natural condition?
15      A.    I'm not sure the word determine is the right
16  way to describe it.  I certainly considered both of
17  those terms in my work.
18      Q.    How did you consider them?
19      A.    Well, with respect to ordinary, I evaluated
20  the magnitude and frequency and duration of the
21  discharges that occur in the river, both based on the
22  recorded history, and then made some adjustments to
23  reflect the effects of diversions on those flows.  So
24  that's the work that I did related to the term
25  ordinary.
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 1      Q.    As part of that work, did you eliminate the
 2  floods and eliminate the droughts?
 3      A.    No.
 4      Q.    Okay.  So in your determination of ordinary,
 5  it includes flood flows and it includes times when the
 6  river was in a drought?
 7      A.    I didn't say that either.
 8      Q.    Okay.  Well, that's what I'm trying to
 9  understand.  Either it does or it doesn't include flood
10  flows.  Does it?
11      A.    The term ordinary does not include flood
12  flows or drought flows.
13      Q.    That's what I wanted to know.
14      A.    Fair enough.
15      Q.    But when you went to determining the natural
16  condition, you threw those in?
17      A.    Yes.
18      Q.    Okay.  So what do we look at in your report
19  to see your description of the ordinary condition of
20  the Verde River?
21      A.    I'm not sure I explicitly describe the
22  ordinary condition.  It's implicit in the flow duration
23  curves that we looked at.  It's implicit in certain
24  aspects of the flood frequency curves.
25      Q.    So it's there, but you didn't tell us what it
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 1  was?  The information to determine it would be there?
 2      A.    Okay.
 3      Q.    We could look at your -- my recollection is
 4  that you had one diagram that showed the high flows for
 5  each year?
 6      A.    Yes.
 7      Q.    And, for example, we could go through and you
 8  could tell me what constitutes a flood that shouldn't
 9  be in there for the ordinary condition, right?
10      A.    We could do that, yes.
11      Q.    Do you want to pop that up on the screen?
12  And let's do it.
13      A.    Sure.
14            I have to boot up here.  It will take a
15  minute.
16      Q.    Take all the time you need, believe me.
17  These things are scary to me.
18      A.    I didn't boot my computer up because I
19  understood we weren't going to be doing that, so...
20      Q.    I told you you might want to do it.
21      A.    So --
22      Q.    The little blue diagram you had -- I don't
23  remember the figure number that showed the thing -- was
24  that a good one to use?
25            Seemed to me it had about from the late '80s,
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 1  1880s or '90s?
 2      A.    Is that the one you're referring to?
 3      Q.    Yeah, that's the one I'm referring to.
 4            Is that a good one to just take a look at?
 5  And we don't have to go through year by year, from my
 6  perspective.  If you just want to kind of look at that
 7  one and point out what you would consider the years
 8  that have the flood flows that you would eliminate to
 9  determine the ordinary condition.
10      A.    This is probably not the best figure to do
11  that.  I would say that those are annual flow volumes.
12  In every one of those bars, you would have periods of
13  time that would fit the category of ordinary, and in
14  many of them you would have periods of time that would
15  be outside of that classification.
16      Q.    Okay.  So we can't look at those and
17  determine what --
18      A.    Not from this chart, no.
19      Q.    Okay.  What chart would you like?
20                 MR. BREEDLOVE:  For the record, you're
21  looking at Page 38 of the Mussetter presentation,
22  Exhibit X060.
23  BY MR. HELM:
24      Q.    That's correct.
25      A.    That's correct.
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 1            Well, one place we could start would be the
 2  flow duration curves.
 3      Q.    Pick your poison, Doctor.
 4      A.    This would be Slide 24 of the same
 5  presentation.
 6      Q.    Okay.  So I take it on that one you would
 7  come down from the somewhere above 10,000 and chop it
 8  off at some point?
 9      A.    Yes.
10      Q.    And that would be --
11      A.    Yeah.
12      Q.    -- the upper limit or the lower limit of
13  flooding?
14      A.    I think the implication of your question is
15  that there's a hard boundary; we can say if we step on
16  one side of the line, it fits ordinary, and the other
17  side of the line it doesn't.
18      Q.    If you want to do plus or minus 10 percent,
19  20 percent, 30 percent, you tell me.
20      A.    That's fair enough.
21      Q.    I'm not arguing with you.  I'm just trying to
22  help out the Commission and the other people who may
23  have to review this, who will want to be able to look
24  at your work and figure out what the ordinary condition
25  of the river is as you saw it, okay?  That's all I'm
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 1  trying to do.  And you've told me you didn't
 2  specifically set it out in your report, but we can find
 3  it from the information that's there.  That's what I
 4  understand is where we're at right now.
 5      A.    That's fair.
 6      Q.    Fair?
 7      A.    That's fair.
 8      Q.    Okay.  So find the ordinary condition absent
 9  the flood for me.
10      A.    Well, as I said earlier, I'm not going to
11  define a hard boundary; but the edges of this plot on
12  either side would be outside the ordinary condition,
13  and the bulk of this plot that happens every year for
14  some period of time during the year, and we can
15  probably sit here and debate all day what that period
16  of time should be, but some period of time --
17      Q.    I'm going to give you your time.  You just
18  tell me what it is.
19      A.    It's the central part of this particular plot
20  defines the ordinary flows.
21      Q.    Super deal.  Now, because the Commission is
22  sitting here, but the judges aren't, can you put
23  parameters from that plot that show what you circled
24  with your thing so that somebody reading this record
25  would know what you're referencing?
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 1      A.    What I've told you is the bulk of the central
 2  portion of that plot probably fits in the ordinary, and
 3  I'm not going to be pinned down to a specific number.
 4      Q.    I'm not asking you to, but I would like to
 5  know what you believe constitutes the bulk of the
 6  central portion.
 7            Is it from 10,000 cfs down, nine, eight,
 8  seven?  Pick the maximum part of the bulk.  I'm trying
 9  to give you the benefit of your doubt.  You know, pick
10  the highest bulk number you want to pick.  Just tell me
11  what it is.
12      A.    If you're above the 10,000 range, I think
13  it's pretty easy to argue that's outside the ordinary.
14  When you get below that, from there down to the few
15  thousand range, then it becomes fuzzy whether that's --
16      Q.    It's in the eyes of the beholder?
17      A.    It's in the eyes of the beholder.
18      Q.    You and Jon could disagree, and both of you
19  could still be right?
20      A.    That's possible.
21      Q.    Okay.  Let's go to the other end, the drought
22  end.
23      A.    Well, so 1 percent or, on this chart,
24  99 percent would mean a flow that happens, on average,
25  once every three and a half to four days per year.  So
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 1  it happens a few days every year.  Is that ordinary?
 2  Yeah, could be.
 3      Q.    Again, that's in the eyes of the beholder,
 4  and you and Jon might disagree and both be right?
 5      A.    There is not a hard boundary for that
 6  information.
 7      Q.    No, I understand that.
 8            Is there a boundary that you can work with
 9  that's plus or minus 10 percent?
10      A.    I would say no.
11      Q.    20 percent?
12            I mean at some point in time a drought has to
13  stop being a drought, doesn't it?
14      A.    Well, if it happens four days a year, on
15  average, is that a drought?
16      Q.    How about if I give you 10?
17      A.    That's the same question.
18      Q.    In other words, you can't tell me what the
19  upward parameter of a drought would be in this
20  situation?
21      A.    There are definitions of drought.  We could
22  go in and quantify the Palmer Drought Index or
23  whatever.
24      Q.    Well, again, I don't know what the Palmer
25  Drought Index is.  You do.  Tell me what it does.
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 1      A.    Well, it quantifies the severity of a
 2  drought.
 3      Q.    Can we look at it and determine what the
 4  drought ought to be in Arizona and the Verde River?
 5      A.    It could be looked at.  I'm not prepared to
 6  do that sitting here today.
 7      Q.    You haven't done it?
 8      A.    I have not done that, no.
 9      Q.    And if I've got this right, you didn't do
10  anything in your study to determine what would
11  constitute a drought on the Verde River?
12      A.    I did not specifically quantify droughts on
13  the Verde River.
14      Q.    Okay.  And the same answer you would give for
15  floods?
16      A.    Well, I would say I did more work to quantify
17  the magnitude and frequency of floods on the Verde
18  River than I did on the drought end of the scale.
19                 COMMISSIONER ALLEN:  Mr. Chairman,
20  question.
21                 CHAIRMAN NOBLE:  Yes, Bill.
22                 COMMISSIONER ALLEN:  The time frame that
23  you used when you constructed this was from when to
24  when?
25                 THE WITNESS:  It's 1945 to the present.
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 1                 COMMISSIONER ALLEN:  Okay.  So that,
 2  effectively, is during the time frame after Bartlett
 3  and Horseshoe both were constructed?
 4                 THE WITNESS:  That is correct, although
 5  this gage is above both of those facilities.
 6                 COMMISSIONER ALLEN:  Okay.  That's a
 7  good point.  Thank you.
 8  BY MR. HELM:
 9      Q.    The dashed line --
10      A.    Yes.
11      Q.    -- is your adjustment for -- based on
12  Mr. Burtell's work, correct?
13      A.    Yes.
14      Q.    Okay.  And so in showing what the -- the
15  ordinary condition, and when that circle goes around
16  the dashed line, the dashed line will be what your
17  opinion would be in the precivilization time frame?
18      A.    Yes.
19      Q.    And so I guess we're talking about you would
20  consider ordinary, if I've got it now, from 10,000 cfs
21  down to 90 -- what did you say, 99 percent?
22      A.    I threw that out as a possible.
23      Q.    So if we draw a circle that encompasses all
24  that, the Commission and the Court will know what your
25  opinion of ordinary is, correct?
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 1      A.    The flows between those two happen on a
 2  fairly frequent basis, so I can accept that that could
 3  be a reasonable definition of ordinary.
 4      Q.    Is that the definition you used in doing your
 5  work in this matter?
 6      A.    I did not specifically set out to define
 7  ordinary means between X cfs and Y cfs.
 8      Q.    Did you read Winkleman?
 9      A.    Yes, I did.
10      Q.    Did you read the part about you've got to do
11  that?
12      A.    There is no language in Winkleman that I
13  recall that says you must specifically say ordinary is
14  between X cfs and Y cfs.
15      Q.    No, no, it just said you had to determine
16  what the ordinary condition of the river was, and
17  that's different than natural.  You read that part?
18      A.    I understand that ordinary and natural have
19  two different meanings, yes.
20      Q.    Right, and they're determined separately?
21      A.    Yes.
22      Q.    Okay.  But you didn't determine at least the
23  ordinary separately, because you can't tell me what it
24  is.  Have I got that right?
25      A.    I considered the ordinary flows.  I
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 1  considered the full range of flows that occurred in the
 2  river, and I thought about the effects of the floods, I
 3  thought about the normal flows, and I thought about the
 4  drought, the very, very low flows.
 5      Q.    So by saying you considered all the flows in
 6  the river, your answer to the Court of Appeals would
 7  be, hey, I had ordinary covered because I considered
 8  all the flows, right?
 9      A.    Sure.
10      Q.    And you would have that same answer for if
11  they wanted to talk about natural; I considered the
12  natural condition of the river because I considered all
13  the flows, right?
14      A.    Well, with respect to the flow, yeah.  I mean
15  I tried to make an adjustment for the human effects on
16  the amount of flow in the river by using
17  Mr. Burtell's --
18      Q.    Your adjustment is for the impact of
19  civilization?
20      A.    Yes.
21      Q.    And you didn't do any work yourself to
22  determine the impact of civilization; you just accepted
23  Mr. Burtell's work?
24      A.    On the flow levels, that's correct.
25      Q.    Right.  And just modified your data by his
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 1  conclusions?
 2      A.    Yes.
 3      Q.    Okay.  Would you define for me the word
 4  floodplain as you've used it in your discussions that
 5  you had here either in testimony or in your report?
 6      A.    Floodplain is the, typically, relatively flat
 7  surface adjacent to a stream that is constructed under
 8  the current hydrologic regime or being constructed
 9  under the current hydrologic regime that is inundated,
10  on average, once every few years.
11      Q.    Okay.  And it can go out as big as what?  I
12  mean a few years?  That's the, what, 10-year is the
13  floodplain, 10-year flood?
14      A.    We have to make a distinction between the
15  geomorphic definition from a process perspective of
16  floodplain and the relationship between that and what
17  causes rivers to look like they do versus the, I'll
18  call it, the regulatory definition of floodplain that
19  we're accustomed to seeing from flood risk studies and
20  those types of things.
21            They're two different things, and in the
22  context of this case I'm talking about the geomorphic
23  definition of floodplain.
24      Q.    Okay.  So the geomorphic definition of the
25  floodplain doesn't necessarily mean that it will handle
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 1  all floods?  In other words, contained within the
 2  widths of the geomorphic floodplain, not all flows will
 3  stay within those boundaries?
 4      A.    Large floods can go beyond the definition of
 5  what a geomorphologist would define as the active
 6  floodplain, yes.
 7      Q.    Okay, and so would you then have a new active
 8  floodplain?
 9      A.    No.
10      Q.    In other words, is your definition evolving?
11      A.    No.
12      Q.    Okay.  So then are you telling me that for
13  the Verde River, geomorphically, you have a floodplain
14  that's defined?
15      A.    Actually, on a river like the Verde River,
16  the geomorphic floodplain is very indistinct in most
17  places.
18      Q.    Well, does that mean you can't find it, is
19  that what you're telling me, in a lot of places?
20      A.    I'm telling you from the definition I gave
21  you, it actually doesn't exist in many places.
22      Q.    Okay.  So when you talk about floodplain,
23  either in your testimony or in your report, we need to
24  either know the specifics of the location you're
25  talking about or we won't be able to put a handle on
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 1  what you're meaning, right?
 2      A.    Yes.
 3      Q.    Okay.  Now, you also used the term low flow
 4  channel?
 5      A.    I've probably used that term, yes.
 6      Q.    Define it for me as you used it for your
 7  report and in your testimony here.
 8      A.    It's the channel or channels that carry the
 9  flow when you're on the far right end of that plot that
10  we just looked at.
11      Q.    When you say the far right end, what number
12  are you talking about?
13      A.    I don't have a specific number.
14      Q.    Well, what range then?  Is it from the 70 to
15  the 100 or the 80 to the 100 or the 90 to the 100?
16      A.    Oh, I think, in general terms, it's probably
17  the lower 20 to 30 percent of the flows.
18      Q.    Okay, so from 70 on up, roughly?
19      A.    That's reasonable.
20      Q.    So flows that occur in the ordinary condition
21  are not necessarily flows that are restricted to your
22  definition of a low flow channel?
23      A.    Could you repeat the question?
24      Q.    Sure.  As I understand it, you've defined the
25  ordinary condition to be kind of a big circle in the
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 1  middle of that chart up there.
 2      A.    Right.
 3      Q.    But you've defined the low flow channel to be
 4  within the top 30 percent of your curve?
 5      A.    Roughly speaking.
 6      Q.    So much of the flows in the low flow channel
 7  could be outside of that channel; in other words, the
 8  circle's bigger; it's way beyond the 70 percent?
 9            You're still not understanding me?
10      A.    I'm still not understanding your question.
11      Q.    Low flow channel contains the plus
12  70 percent --
13      A.    Okay.
14      Q.    -- situation.
15            Ordinary condition extends way beyond the
16  70 percent condition?
17      A.    Right.
18      Q.    So the low flow channel will be inundated in
19  a number of circumstances by the ordinary condition?
20      A.    Yes.  The low flows, within the range of the
21  definition I gave you, I would say are still within the
22  definition of ordinary.
23      Q.    If we're talking about -- what was that
24  discussion we had yesterday about bankfull?
25      A.    Yes.
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 1      Q.    If I'm bankfull on the low flow channel, I'm
 2  still within the ordinary conditions of the Verde
 3  River, right?
 4      A.    I think that's probably a fair statement.
 5      Q.    How far out on the banks have I got to get to
 6  get out of the ordinary condition?  What kind of
 7  channel is that?  Are you into the compound channels or
 8  what?
 9            We've got a full low flow channel and we're
10  still in the ordinary condition.  How far out does the
11  ordinary condition go?  Does it go to 10 on your chart?
12  If I went up, if I go to 10,000, it's down to zero or
13  .1, and I'm still in the ordinary condition, right?
14      A.    I think the 10 percent exceedance flow is
15  within the range of what most people would consider
16  ordinary, yes.
17      Q.    So for ordinary purposes, we've got the
18  10 percent exceedance to the -- what did we say? --
19  99 percent exceedance?
20      A.    No.
21      Q.    Okay.  What am I not understanding?
22      A.    The long discussion we had several minutes
23  ago about the boundaries for ordinary, number one, I
24  said I'm not going to be pinned down to a specific
25  value, but I --


Coash & Coash, Inc.







VERDE RIVER     VOLUME 10     02/24/2015 Page 2150


 1      Q.    That's your range.  Oh, I'm not trying to --
 2  that's your range, 10 to 99.
 3      A.    I conceded that flows above 10,000 are
 4  probably outside the definition of ordinary.  When you
 5  get below 10,000, down to a few thousand, it begins to
 6  get fuzzy whether those flows would be ordinary or not.
 7            When we talk about a 10 percent exceedance
 8  flow, that's an ordinary flow.  It happens, on average,
 9  35 to 40 days a year.
10      Q.    Okay.  I'm saying that's one end of the
11  spectrum of exceedance.  And the other end of the
12  spectrum of exceedance is -- I thought I understood it
13  to be 99; but if I'm wrong on that, please correct me.
14      A.    I said that flows beyond the 99 percent level
15  on the right side of that plot --
16      Q.    Would be --
17      A.    -- would be probably not ordinary flows.
18      Q.    So the ordinary flows are between 10 and 99?
19      A.    Well, those are your words.
20      Q.    They're my words trying to describe what I
21  understand you told me.  If I'm misdescribing it,
22  please tell us.
23      A.    Let me say again, I can't be pinned down to a
24  specific hard boundary between what's ordinary and
25  what's not ordinary.  It's a gradation, and we've
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 1  talked about it's fuzzy when you get below 10,000, and
 2  down into the few thousand range, it's probably
 3  debatable; is that ordinary, is that not ordinary.
 4            On the other end of the spectrum, 1 percent,
 5  that's probably not -- less than 1 percent is probably
 6  not ordinary.
 7      Q.    So if we're running around at the 50 and the
 8  70 percent, we're clearly in the middle of the ordinary
 9  condition, as far as you're concerned?
10      A.    Sure.
11      Q.    Okay.  Another term you've used, flood
12  channel.
13      A.    Okay.
14      Q.    Define for me your definition of flood
15  channel as you used it in your testimony and in your
16  report.
17      A.    It's the channel that is activated both from
18  a hydrologic and sediment erosion/deposition standpoint
19  during flood flows.
20      Q.    It's the flow above 10,000?
21      A.    Roughly speaking, yes.
22      Q.    So in the exceedance division, it's the flow
23  that occurs 0.1 percent, is that what it is down there,
24  or 0.5 percent?
25      A.    10,000 is about a half a percent.
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 1      Q.    So it's that end of the spectrum is what's in
 2  the --
 3      A.    It flows out in that --
 4      Q.    Outside it.
 5      A.    Yeah.
 6      Q.    That's really bankfull.  That's supposed to
 7  be a joke.
 8      A.    Thank you.  It's hard to tell.
 9      Q.    So the channel in a flood flow is .05 to 100;
10  do I understand that right?
11      A.    Please say it again.
12      Q.    Sure.  So the flood channel is the area
13  between .05 and 100?
14      A.    If I understand your question, the area
15  that's inundated at flows between the .5 percent and
16  100 cfs?
17      Q.    Whatever your exceedance number is down
18  there.
19      A.    Oh, 99.9.
20      Q.    Yeah.  My glasses, I can't see that far.
21      A.    The portion of the channel that's inundated
22  by flows in that range is within the flood channel, if
23  that's your question.
24      Q.    That's where I'm going.  Thank you.
25            Okay, now, you've also used, I believe, the
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 1  term compound channel?
 2      A.    Yes.
 3      Q.    Okay.  Give us, again, your definition of
 4  what a compound channel is as you've used it for these
 5  proceedings.
 6      A.    Well, I'll start with the definition of a
 7  single or simple channel, and that would be one where
 8  you have a regular cross-sectional shape.  Typically,
 9  they're more or less parabolic, and the topography is
10  rather -- relatively smooth.
11            A compound channel is one that has different
12  levels within the channel that become inundated at
13  different flows, benches or bars or other features that
14  would contain flow to a certain area up to a certain
15  level; and then when that level is exceeded, then the
16  flow spills out and it's carried into other areas.
17      Q.    So in the simple one channel, that's just the
18  width of the channel expanding?
19      A.    Generally, yes.
20      Q.    So we start with the low flow channel, and
21  that's 20 feet wide, and then we can still be ordinary;
22  but we get over that one, and that's bankfull; we're
23  into the next one, maybe that's 30 feet wide; and so
24  forth?
25      A.    Well, I would not use bankfull in that
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 1  context, but the rest of your proposition I accept.
 2      Q.    Okay.  Well, that's just my language.  I'm
 3  not using it as hydrologists use.
 4            What portion of that would you use bankfull
 5  in your context?  Where do I find bankfull on
 6  your percent exceedance?
 7      A.    It's on the far left end, if it even falls on
 8  that plot.
 9      Q.    So when you're talking bankfull, you're
10  talking something that's a serious flood?
11      A.    Well, it's a commonly occurring flood.
12      Q.    Well, that depends on how big it is.  There's
13  only been one big flood, right?
14      A.    I wouldn't say that.  There have been a few
15  big floods.
16      Q.    Well, in terms of there is one flood that is
17  the most cfs that's ever come down that river before,
18  right?
19      A.    Yes.
20      Q.    Okay.  And alls I'm saying is in your
21  definition of bankfull, it's all in a flood situation,
22  and it's just a question of how big the flood is?
23      A.    No.
24      Q.    Why not?
25      A.    I talked quite a lot yesterday about bankfull
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 1  and the definitions of bankfull and the frequencies of
 2  occurrence that are most often in the geomorphic
 3  literature associated with bankfull, and it's usually a
 4  commonly occurring flood peak.  The definition, it
 5  varies by river, but it can go from a flood that
 6  happens about once every year to one that happens once
 7  every 20 to 25 years, depending on the character of the
 8  river.
 9      Q.    Okay.  So on the Verde, which is the one
10  we're concerned about here, and you've studied the
11  character of that river, what would be the minimum
12  flood that would get you into a bankfull situation?
13      A.    The work we did on the three study sites that
14  we talked about yesterday, we concluded that the
15  bankfull discharge was in the range of 16,000, 15 to
16  16,000 cfs, which would be roughly .2 percent on this
17  mean daily flow curve.  When we talk about frequencies,
18  we're talking about the instantaneous peak.  These are
19  mean daily flows.  So there's a difference there.  But
20  it's in the range of 15,000 cfs.
21      Q.    So I'm not real sure what you were doing in
22  those three studies you did; but if I understand what
23  you're telling me, those were all related to some form
24  of flood studies?
25      A.    No.
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 1      Q.    What was the purpose of those studies?
 2      A.    The purpose of the studies was to provide
 3  hydraulic sediment transport geomorphic information
 4  that the botanists could use to correlate the character
 5  of the riparian vegetation to the behavior of the river
 6  and the flows in the river.
 7      Q.    At all flows as opposed to --
 8      A.    Well, we considered the full range of flows,
 9  yes.
10      Q.    If I understand what you've told me so far,
11  there's a significant difference in your definition of
12  a flood channel and a low flow channel?
13      A.    Yes.
14      Q.    In terms of the Verde, the magnitude you're
15  saying I think is 16,000?
16      A.    The two-year recurrence interval discharge is
17  about 16,000.  Our studies, I think we said the --
18  sorry, the bankfull discharge was slightly lower than
19  that, so it's in the 14 to 16,000 range.
20      Q.    So what would be -- what discharge would you
21  have to have to be bankfull in the low flow channel?
22            Maybe I'm using a bad term again because you
23  keep thinking hydrology.  I'm talking about when that
24  channel overtops, the low flow channel.
25      A.    Stated otherwise, what is the discharge that


Coash & Coash, Inc.







VERDE RIVER     VOLUME 10     02/24/2015 Page 2157


 1  fills the low flow channel.
 2      Q.    Yeah, plus one quarter.
 3      A.    It's probably highly variable along this
 4  system.
 5      Q.    Depending on where you are in the system?
 6      A.    Depends on where you are.  It probably varies
 7  even locally.
 8      Q.    Can you tell me what it would be in each of
 9  the segments you considered?
10      A.    Same answer.
11      Q.    Too broad?
12      A.    It's very broad.
13      Q.    Well, that's what I'm saying, too broad to
14  pin it down?  Can you pin it down anywhere?
15      A.    Well, we could go to the cross-section plots
16  from our study sites, and we did define the levels of
17  discharge that it takes to fill various portions of
18  those channels, so we could probably get at it from
19  that angle.
20      Q.    Pick one out and show it to me, would you,
21  just so I get a feel for what you're telling me?
22      A.    I don't believe I have any of those
23  cross-sections available on my computer.  The ones we
24  looked at came from --
25      Q.    Those are the ones that Joy showed you --
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 1      A.    Yes.
 2      Q.    -- that had the different colors?
 3      A.    Yes, yes, yes.
 4      Q.    All right.  Would bankfull have been the
 5  black colors?
 6      A.    No.
 7      Q.    Bankfull, I need a new -- what word do you
 8  want to use for full low flow channel?
 9      A.    Let's call it full low flow channel.
10      Q.    Okay.  Would the black have been the full low
11  flow channel?
12      A.    Not in all cases, no.
13      Q.    More or less?
14      A.    Not in all cases, no.
15      Q.    Well, but I don't know whether I need to add
16  to it or subtract from it.
17      A.    There were cases there where because we
18  collected the data after a period of relatively low
19  flows, the vegetation had encroached down into what I
20  would term the low flow channel.
21      Q.    Okay.  So the low flow channel may have had
22  some space above the black that was included in it?
23      A.    In some cases it did, yes.
24      Q.    Okay.  Do you know which case that would be?
25  I mean there were just three of those things, weren't
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 1  there?
 2      A.    I don't remember which specific ones.  I
 3  recall one of them that had some of the vegetation
 4  going well down towards the thalweg.
 5      Q.    Okay.  Now, one other topic that you talked
 6  about a lot is braided river.
 7      A.    Yes.
 8      Q.    So, once again, give me your definition of a
 9  braided river as you used it in your Verde study or
10  your testimony?
11      A.    A braided river is a river that has multiple
12  flow channels.  I think that's the simplest definition,
13  has multiple flow channels.
14      Q.    Does two qualify?
15      A.    Now we're getting into the same argument that
16  we have with drawing a hard line on my graph.
17      Q.    You tell me.
18      A.    In some cases, a split channel -- a braided
19  river can have a single split; and in most cases it
20  would be more than one split, more than two channels.
21      Q.    In that kind of definition, is the braided
22  portion of the Verde limited to what's downstream of
23  Bartlett Dam, from your perspective?
24      A.    Yes.
25      Q.    So above Bartlett we really don't have to
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 1  worry about braiding.  There may be some split channels
 2  up there, but not the magnitude that would indicate a
 3  whole bunch of braiding?
 4      A.    That's a fair statement.
 5      Q.    At best, we're working with some kind of
 6  compound channel up there?
 7      A.    Yes.
 8      Q.    Okay.  We've also used terminology meandering
 9  river.  Do you want to give me that definition for the
10  work you've done too?
11      A.    A meandering river is a river that follows a
12  sinuous course, nonstraight course; and, generally, in
13  the geomorphic literature, a meandering river is one
14  where the length along the channel is at least one and
15  a half times the straight down valley length if you
16  just go from one end of the valley to the other.
17      Q.    So the testimony we heard the other day about
18  why the Indians didn't use the river makes sense; a
19  straight line's quicker?
20      A.    Was that a question?
21      Q.    No, no, I'm just saying you heard the
22  testimony of the gentleman from the Apache Tribe that
23  was in here --
24      A.    Yes.
25      Q.    -- about why they didn't use the Verde River,
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 1  because it took too long, and it was quicker to go in a
 2  straight line overland?
 3      A.    I could accept that's a logical reason, but I
 4  can also argue that I mean there's a lot of navigation
 5  done on meandering rivers.  It might be quicker to go
 6  straight down, but it's a whole lot easier to float a
 7  barge or whatever around the meanders and get your
 8  whatever commerce you're carrying from Point A to
 9  Point B.
10      Q.    If you need that kind of commerce?
11      A.    Sure.
12      Q.    Apaches weren't running any mines that you're
13  aware of, are you?
14      A.    I'm not aware of any.
15      Q.    Now, the purpose that you were here for, as I
16  understand it, is to determine whether the Verde River
17  was navigable on the date of statehood, right?
18      A.    I'm here to help make that determination,
19  yes.
20      Q.    That's your job, right?
21      A.    I'm here to help make that determination,
22  yes.
23      Q.    And in order to make that determination, you
24  have to consider a number of elements, right?
25      A.    Sure.
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 1      Q.    List every one, please.
 2      A.    Well, we go back to the definition of
 3  navigation.  We need to go back to the discussion of
 4  the ordinary, discussion of the natural, the discussion
 5  of what is meant by commerce.
 6      Q.    Those are all discussions.  I want you just
 7  to tell me I need to consider the depth of the river, I
 8  need to consider the width of the river, I need to
 9  consider the vegetation of the river, that kind of.
10            Just give me a list of all the things, all of
11  the elements that you considered to make your
12  determination.
13      A.    Okay.  I considered the depth of the river.
14  I considered the dynamic geomorphic character of the
15  river, which includes, I guess, width would be
16  encompassed within that, depth would be encompassed
17  within that, longitudinal variability in the slope, the
18  likelihood of changes on a periodic basis, the amount
19  of vegetation, the range of flows that occur, the
20  presence of obstructions in the river, the range of
21  possible boats that could likely be used, would be used
22  in customary -- would be in customary use, I think is
23  the terminology.
24            There may be more.  That's what I can think
25  of off the top of my head sitting here.
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 1      Q.    Okay.  Do we have anywhere in your report
 2  where we can look and find the depths that you found at
 3  identifiable locations along the Verde River?
 4      A.    Yes.
 5      Q.    Okay.  What would I look at to find that?
 6      A.    Well, the information at the three study
 7  sites is a good example of that.
 8      Q.    Is that it?
 9      A.    That's the primary quantifiable information.
10  There is other information you can see even from the
11  photographs that -- whether the river is shallow,
12  whether there are rocks sticking up out of the water;
13  and so you can make some inference about the relative
14  depth from that information.
15            But those are the places.  Those three study
16  sites are the specific places where I'm able to
17  quantify it.
18      Q.    Okay.  Where do we, find, I believe, the
19  geomorphic character, I believe was the word you used?
20      A.    That's encompassed in virtually the entire
21  discussion in the report.
22      Q.    How so?
23      A.    There is a lot of discussion about the
24  characteristics of the river, the boundary sediment.
25  There's discussion about the braiding processes.
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 1  There's discussion about the flows.  The geomorphology
 2  of the river encompasses basically everything about the
 3  physical behavior of the river.
 4      Q.    Is that those discussions you were having
 5  that you were citing Pearthree or the other guy you
 6  couldn't remember, Jon over there, and, you know, that
 7  sort of stuff?
 8      A.    It's related to that, sure.
 9      Q.    All right.  So those are your geomorphic
10  discussions?
11      A.    Sure.
12      Q.    What about the longitudinal variables; I
13  believe that's the terminology you used?
14      A.    Longitudinal variability?
15      Q.    Okay, there you go.
16            All right.  Where do I find those in your
17  report?
18      A.    Well, again, there are profiles, and we
19  looked at them yesterday, of each of the three study
20  sites.
21      Q.    Other than that, anything else?
22      A.    I don't recall if I put a larger scale
23  longitudinal profile of the river in my report or not.
24      Q.    Well, you'll have to look, because I sure
25  wouldn't remember.
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 1      A.    I don't believe there is an overall
 2  longitudinal profile in this particular report.
 3      Q.    So it's basically limited to the three sites,
 4  again?
 5      A.    That's where it's quantified, yes.
 6      Q.    Okay.  Now, you also mentioned the likelihood
 7  of change.
 8      A.    Okay.
 9      Q.    Where do we find that information in your
10  report?
11      A.    Well, again, that's very akin to the
12  geomorphic discussion.  It's encompassed in virtually
13  everything that we talk about.  It's related to the
14  flow history.  It's related -- specific information
15  about that comes from looking at sequences of
16  historical aerial photography, looking at the evidence
17  of change on the photography where you have old high
18  flow chute channels, you have low flow channels that
19  have been filled in, evidence that it's different from
20  what it used to be.
21      Q.    You know, I hear you talking, but I don't
22  know where I find them in there.
23      A.    Throughout the report.
24      Q.    So it's just everything you wrote in the
25  report constitutes an impact on the likelihood of
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 1  change?
 2      A.    It's all related to that, yes.
 3      Q.    And when you're using that phrase, likelihood
 4  of change, what do you mean?  Is that how often are we
 5  going to have a flood that redoes the channel?
 6      A.    And how often would you expect the low flow
 7  channels to shift around and not be in the same place,
 8  how often would you expect the bed to mobilize and
 9  build bars in one place and scour bars in another
10  place, bank erosion, scour of the vegetation.
11      Q.    Where do we find that, specifically?  Where
12  do we specifically find in there, for example, your
13  expectation of how often the channel will shift around?
14      A.    I don't think I've specifically discussed
15  that.
16      Q.    You also mentioned range of flows.
17      A.    Yes.
18      Q.    What do you mean when you're talking range of
19  flows?  That's just how big the biggest flood was and
20  how little it flowed when there was drought; that's our
21  range?
22      A.    Well, it's the range, the magnitude, the
23  duration, and the frequency all together.
24      Q.    And you mentioned the presence of
25  obstructions.
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 1      A.    Yes.
 2      Q.    Did you catalog all the obstructions in the
 3  Verde River?
 4      A.    I didn't catalog all of the obstructions in
 5  the Verde River.
 6      Q.    My recollection is you mentioned a few
 7  rapids.  I think we talked about Segment 3, and you had
 8  11 that you mentioned?
 9      A.    Yes.
10      Q.    Okay.  How many were there in Section 4?
11      A.    I don't remember the number off the top of my
12  head.
13            There are 13 named rapids in the Forest
14  Service Guide.
15      Q.    Would your estimate of portage time be the
16  same as it was for 3?
17      A.    I didn't make an estimate of the portage time
18  in Segment 4.  I don't have a number for you.
19      Q.    Any reason to believe that the rapids in
20  Segment 4 are different than the rapids in Segment 3?
21      A.    The rapids in Segment 4 tend to be, on
22  average, lower rated rapids than the ones in -- what
23  did I say?  In Segment 4 tend to be lower rated than
24  the ones in Segment 3.
25      Q.    So you would expect it to take more time in


Coash & Coash, Inc.







VERDE RIVER     VOLUME 10     02/24/2015 Page 2168


 1  Segment 3 to do portaging than you would in Segment 4,
 2  right?
 3      A.    Not necessarily.
 4      Q.    Or require more portages, because some of
 5  them I can go paddle right through because they're a
 6  II?
 7      A.    That could be, yes.
 8      Q.    You mentioned one other thing that I didn't
 9  get.  I'm sorry.  But the last thing I think you
10  mentioned was the range of possible boats in customary
11  use.
12      A.    Right.
13      Q.    Do you recall that?
14            Where do I find that in your report?
15      A.    It's not in my report.
16      Q.    Okay.  And I believe you testified yesterday
17  you didn't see any boats to determine what the range
18  would be?
19      A.    I didn't testify to that, no.
20      Q.    Okay.  Well, then tell me what your range of
21  possible boats in customary use is on the Verde River.
22      A.    Based on the testimony that I've heard in
23  this proceeding, the reading of the historical
24  documents, other than the modern recreational use, I
25  see very little evidence of boats in customary use on
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 1  the Verde River.
 2      Q.    Do you know what boats were customarily used
 3  in Arizona at the time of statehood on any river?
 4      A.    I've heard discussion of the boats that were
 5  used down on the Colorado below the confluence, the
 6  Gila confluence.  They had steamboats and those sorts
 7  of things that were probably customarily used.
 8      Q.    What boats did you use -- describe the
 9  dimensions of the boats you used to judge the Verde
10  River's navigability at statehood.
11      A.    We discussed this at some length yesterday,
12  and I told you at that time I don't have specific
13  dimensions in mind.
14      Q.    Well, how did you -- how do you determine the
15  susceptibility of the Verde River to navigation if you
16  don't have a clue what kind of boat would be necessary
17  to navigate it at statehood?
18      A.    Well, it isn't a singular question of can a
19  single boat float down the river.  It's encompassed in
20  the definition of what constitutes commerce, what
21  constitutes customary use to carry out that commerce.
22  So I have little doubt that a canoe at times can make
23  it down the river.
24      Q.    I'm looking for your definition of the boat
25  that you used to judge that the Gila River -- or, I'm
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 1  sorry, the Verde River was not navigable at the date of
 2  statehood.  You had to have some kind of boat in mind
 3  or you didn't really make that determination.
 4            So tell me what boat you had in mind.
 5  Describe it to me.
 6      A.    I have repeatedly answered that question.  I
 7  don't have a specific boat in mind.
 8      Q.    Well, that doesn't explain for me how you
 9  determined it was not navigable if you didn't have a
10  boat in mind for navigation?
11      A.    I think there would be significant challenges
12  in carrying out realistic commerce on at least
13  Segments 3, 4, and 5 of the Verde River at the date of
14  statehood using, essentially, any of the boats that
15  we've talked about.
16      Q.    Define for me what you mean when you use the
17  term realistic commerce.
18      A.    Well, again, commerce is the exchange of
19  goods and services.  So it needs to be something that
20  could be carried out on a regular basis, that would
21  constitute the exchange of goods and services.
22      Q.    Is travel sufficient commerce?
23      A.    Well, as we discussed yesterday, again, a
24  simple one-off trip down the river, does that meet the
25  definition of travel?  I suppose.  Does that constitute
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 1  commerce?  You know, I'm not into the legal definitions
 2  of things, but it doesn't seem to me like that would
 3  constitute commerce.
 4      Q.    Okay.  If there isn't a commerce requirement
 5  in the sense of a trip down the river is sufficient,
 6  would the Verde have been navigable, in your mind?
 7            Some guy throws a 1912 canoe in the river
 8  that he bought out of the Sears catalog, and he goes to
 9  Phoenix, going to see his brother-in-law.  Has no
10  commercial purpose other than it's the way he's going
11  to get to Phoenix.  And he gets there.  Does that
12  qualify as making that river -- and he does it every
13  other weekend because he likes his brother and he's
14  been doing it for two years.  So it's regular.  It's
15  all of those.  Would that be commerce, in your mind?
16      A.    It becomes fuzzy if you're saying he does it
17  every other weekend.  If he does a one-off deal and he
18  makes it down alive, in my mind that clearly does not
19  constitute commerce.
20      Q.    Okay.  But so the river's just got to be
21  sufficient to do it more than once or to do it ten
22  times or some periodic number of times?
23      A.    I can't put a number on how many times.
24      Q.    You don't know?
25      A.    I don't know.
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 1      Q.    You didn't know when you made your
 2  determination, did you?
 3      A.    I did not have a firm number in my mind.
 4      Q.    I believe you used the term erratic to
 5  describe the Verde River, fair?
 6      A.    I don't specifically recall using that word.
 7      Q.    You didn't?  All right.  If you say you
 8  didn't, I won't argue with you.
 9      A.    I don't know that I didn't.  I don't recall
10  it if I did.
11      Q.    Well, just to cover my bases, then, define
12  for me, if you did use the term erratic, what you meant
13  when you were talking about an erratic Verde River.
14      A.    So your supposition is that I used the word.
15  I would have to reread my report to see if I actually
16  used that word.
17      Q.    Well, you could have used it in testimony
18  too.  I'm trying to cover both bases.
19      A.    My common-language definition of erratic is
20  unpredictable, changing.
21      Q.    Can a river be unpredictable and be
22  navigable?
23      A.    Sure.
24      Q.    I mean probably every river is unpredictable
25  to some degree, isn't it?
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 1      A.    Sure.
 2      Q.    All right.  Let's talk about maybe another
 3  term you used or didn't use.  Unstable?
 4      A.    I probably used that.
 5      Q.    I think you did.
 6            Would you give me your definition of that
 7  word as you would have used it in your report and in
 8  your testimony?
 9      A.    Well, unstable simply means changing or
10  shifting, and in this context, specifically in response
11  to flows.
12      Q.    And, once again, I believe you've testified
13  that just because a river is unstable doesn't mean it
14  can't be navigable?
15      A.    That's true.
16      Q.    That's a word you use differently than most
17  of us, right?
18      A.    I can't speak to that.
19      Q.    Did you use gage data to derive any of your
20  conclusions about the Verde other than the gage data at
21  the three locations that you did your study in 2002?
22      A.    No.  I think those were the only gage data
23  that I used.
24      Q.    That's it?
25            And if I understand it, other than below
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 1  Bartlett Dam, you haven't done any studies on the rest
 2  of the Verde with respect to split or multiple
 3  channels?
 4      A.    Could you rephrase the question, please?
 5      Q.    Sure, I'll give it a whirl.
 6            Below Bartlett, as I understand it, you're
 7  talking about braided rivers and split channels, and I
 8  forget what the terminology you had to use for the
 9  island with the channels going around them down there.
10  But did you do any studies of the river above Bartlett
11  regarding split or multiple channels?
12      A.    Well, both of the two detailed study sites
13  that we talked about are above Bartlett, and at
14  different flow levels both of those sites have split
15  flow characteristics.
16      Q.    Okay.  So but besides those three sites, did
17  you do a study?
18      A.    Other than studying the aerial photography
19  and the mapping and so on of those reaches to
20  understand the character of the river, I didn't
21  specifically set about quantifying the amount of
22  braiding.
23      Q.    You've used a number of pictures in the
24  course of your testimony and in your report.  Do any of
25  those pictures that you used depict what you would
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 1  classify as the natural and ordinary condition of the
 2  Verde River as it existed at the time the picture was
 3  taken?
 4      A.    Could you restate the question, please?
 5      Q.    Sure.
 6            Do any of the pictures that you have used,
 7  either in your testimony or in your report, depict the
 8  natural and ordinary condition of the Verde River at
 9  the time the picture was taken?
10            If it would help you out, before
11  civilization.
12      A.    Well, at the risk of helping you ask the
13  question, do you mean is the river -- was the river in
14  its ordinary and natural condition at the time I took
15  those photographs?
16      Q.    No, no.  Do the photographs depict the river,
17  you would claim, in its natural and ordinary condition
18  as that natural and ordinary condition existed before
19  civilization arrived in Arizona, as defined in
20  Winkleman?
21      A.    I think, to some extent, that the entire
22  reach of river we talked about has been impacted, to
23  greater or lesser degrees, by human influences.  So
24  speaking absolutely strictly, none of those photographs
25  explicitly show the river in its natural condition.
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 1      Q.    As it would have existed precivilization?
 2      A.    Right.
 3      Q.    For every one of those pictures that you
 4  used, do you know what the cfs of the river was that
 5  the picture shows?
 6      A.    I do not.
 7      Q.    Do you know for any of them?
 8      A.    Yes.
 9      Q.    Which ones do you know it?
10      A.    For the ones that I took, I know what the
11  discharge was at the various gages.
12      Q.    Are you talking about your helicopter flight?
13      A.    Yes.
14      Q.    And that's the one in 2013?
15      A.    2013, and I could probably figure out what it
16  is for the November.  I don't know if off the top of my
17  head.
18      Q.    You know when the flights were.  You could go
19  back and look?
20      A.    Yes.
21      Q.    Tell us the dates of each of your flight.
22      A.    I don't remember the specific dates.
23  November 2013.  I believe it was November 2002 as well.
24      Q.    And 2002, you indicated it was low flow or
25  drought condition?
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 1      A.    It was relatively low flow.  I think the
 2  flows at the site near Tangle Creek were in the 250 to
 3  300 cfs range.
 4      Q.    Okay.  What was it in 2013, if you recall?
 5      A.    The Tangle Creek gage on the day that we did
 6  the flight was, I believe, 185.
 7      Q.    Okay.  So another drought condition, low
 8  flow?
 9      A.    Not drought conditions.
10      Q.    Well, low flow?
11      A.    But lowest flow.
12      Q.    And if I would understand that, Horseshoe
13  wasn't filled in any of those cases?
14      A.    It was not.
15      Q.    If Horseshoe was filled, would it have made a
16  difference to what you would have been able to see at
17  the upper end in Tangle Creek or --
18      A.    Well, even at its -- at the maximum level
19  that it's ever been, Horseshoe does not impact the
20  Tangle Creek gage.
21      Q.    Assuming a full lake, where does the effect
22  of the lake stop in terms of slowing down water flowing
23  into it?
24      A.    Well, we looked at that, actually, in some
25  detail in my presentation yesterday.  On some fairly
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 1  rare occurrences, the backwater, the inundation level,
 2  extends up into about the middle of the Study Site 1.
 3      Q.    Okay.  But its impact extends beyond that,
 4  doesn't it?
 5      A.    Very minimally.
 6      Q.    I mean you've got the river running into the
 7  immovable lake, so to speak, and it slows down the
 8  water, to some degree, doesn't it?
 9      A.    Yes.
10      Q.    Okay.  And when it slows down the water,
11  somebody told me once that that means sediment will
12  drop out.
13      A.    That's true.
14      Q.    And somebody also told me once that that just
15  isn't in that one little zone where the two impact each
16  other, but it actually slows the water down for some
17  distance upstream outside of the end of the lake.
18  Fair?
19      A.    What you're referring to is what hydraulic
20  engineers call an M1 curve, a backwater curve.
21      Q.    I thought that was a gun, but I'll take your
22  word for it.
23      A.    And there are a whole lot of things in that
24  reach that affect how far that you would be able to
25  measure any effect.
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 1            Based on the character of that site, I doubt
 2  it has much effect beyond where the flat pool
 3  intersects the bed of the river or the water surface of
 4  the normal flows coming down from above.
 5      Q.    Did you do any studies to make that
 6  determination?
 7      A.    I didn't specifically study that.  You could
 8  figure that out from some of the modeling that we did.
 9      Q.    At the three sites?
10      A.    Specifically at the Site 1, Tangle Creek
11  site.
12      Q.    Are you able to describe, with respect to
13  those pictures that you showed, how they would differ
14  if the river was in its ordinary and natural condition
15  precivilization?
16      A.    To some extent, we can talk about what it
17  likely looked like in precivilization, based on what we
18  see out there today, yes.
19      Q.    Okay.  Pop up a picture that you're happy
20  with talking about then, would you?
21                 CHAIRMAN NOBLE:  Mr. Helm, would now be
22  appropriate to take a break?
23                 MR. HELM:  Any time is appropriate.
24                 CHAIRMAN NOBLE:  Thank you.  Let's take
25  15 minutes, 10:30.


Coash & Coash, Inc.







VERDE RIVER     VOLUME 10     02/24/2015 Page 2180


 1                 (A recess was taken from 10:14 a.m. to
 2  10:35 a.m.)
 3  BY MR. HELM:
 4      Q.    Is that 41 you've got up there?
 5      A.    44.
 6      Q.    Okay.  That one would have been 25 in your
 7  first report or in the report?
 8      A.    Are you talking about my PowerPoint or my
 9  report?
10      Q.    Your report.  I'm looking at the report.
11      A.    Oh, okay.
12      Q.    I'm thinking it's the same one.
13      A.    It probably is.
14      Q.    You're looking upstream of island-braided
15  reach of the Verde River near the community of Rio
16  Verde?
17      A.    Yes, it is the same photo.
18      Q.    You took it on the 29th of October?
19      A.    Yes.  I guess I've been saying November.
20  It's October.
21      Q.    And we were going to talk about the
22  differences that would have appeared in this photograph
23  in its natural and ordinary condition precivilization,
24  I believe.
25      A.    Okay.
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 1      Q.    Why don't you tell me what you perceive would
 2  be different in that photo.
 3      A.    Well, I think the primary difference in this
 4  part of the reach, because of the flow regulation,
 5  there's probably more riparian vegetation along the
 6  river than there would have been at most times under
 7  its natural condition.
 8      Q.    Would the flow have been greater?
 9      A.    At times it would have been greater, yes.
10      Q.    In other words, this doesn't have the Burtell
11  adjustment in it, the photograph?
12      A.    That's correct.
13      Q.    So whatever that difference is, that would
14  have been greater --
15      A.    That's correct.
16      Q.    -- relatively speaking, to whatever the flow
17  was at the time the picture was taken?
18      A.    Yes.
19      Q.    I can't be sure, but is that a little riffle
20  there that's down here kind of in the center of the
21  picture?
22      A.    Is this what you're referring to?
23      Q.    Yeah, that one there.
24      A.    Does that appear to be a riffle?  Yes.
25      Q.    Okay.  Do you think that riffle might have
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 1  been drowned out by the Burtell adjustment?
 2      A.    I doubt it.
 3      Q.    What do you think the Burtell adjustment
 4  would do in terms of depth?
 5      A.    It would have added a marginal amount, maybe
 6  a few inches to the depth; not more than a few inches,
 7  probably.
 8      Q.    So it would have made it a little easier to
 9  go through there by canoe?
10      A.    Yeah, it would move it in that direction,
11  yes.
12      Q.    Anything else different?
13      A.    Well, I see some trails and things along the
14  side.  So I suppose those wouldn't have been there.
15  Beyond that, there's nothing I can see here that I
16  could specifically point out.
17      Q.    And the cfs on this one would have been --
18      A.    I don't recall what it was below Bartlett.  I
19  know at Tangle Creek it was 185.  I would have to look
20  up the discharge.
21      Q.    Okay.  This is below Bartlett, this picture?
22      A.    This is below Bartlett, yeah.
23      Q.    Have you got a picture you would like to talk
24  about that was above Bartlett?  You know, above
25  Bartlett, Horseshoe I guess would be.  Segment 3
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 1  example or something?
 2      A.    I mean I have a number of pictures up there.
 3      Q.    Would your testimony probably be any
 4  different for any of them other than that there's going
 5  to be a little more vegetation and we're going to have
 6  3 or 4 inches more of water; is that going to be about
 7  the same?
 8      A.    The impacts of the regulation above Horseshoe
 9  and Bartlett are less, so I think the river, in
10  general, is more similar to what it would have been --
11  the physical characteristics of it are more similar to
12  what it would have been under natural conditions now
13  than it is below Horseshoe and Bartlett.  It's been
14  less impacted.
15      Q.    There's still a lot of irrigation diversion
16  that took place up above Horseshoe, right?
17      A.    Yes.
18      Q.    Okay.  And that impact would be fairly
19  consistent?
20            I'm looking right here.  Hold on.
21            I've got the Shoots and Ladders rapid, a
22  Class III, on Figure 11 on your report, as far as I can
23  tell?
24      A.    Okay.
25      Q.    All right.  That's above Bartlett, right?
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 1      A.    Yes.
 2      Q.    And Horseshoe.
 3            And to my view, I don't see any braiding in
 4  that, so that looks like a single channel to me.  Do
 5  you see any?
 6      A.    At this flow level it's a single channel,
 7  yes.
 8      Q.    Right.
 9            And I see what maybe are two riffles or
10  rapids, whatever you want to call them?  Which one is
11  the Class III, the one in the bottom left-hand corner
12  or the one that's up in kind of the middle curve?
13      A.    I believe it's the one in the bottom left.
14      Q.    Okay.  Do they classify the thing above it at
15  all?
16      A.    I don't believe so.
17      Q.    Okay.  With respect to that, though, do you
18  think that one would be drowned out if you put the
19  irrigation back that was diverted?
20      A.    No.
21      Q.    Would it be easier to go through?
22      A.    The water would probably be a few inches
23  deeper.
24      Q.    Okay.  And so to the extent whatever a few
25  inches more water does to my canoe, in terms of riding
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 1  over rocks, that would either make it better or worse,
 2  right?
 3      A.    Sure.
 4      Q.    And that would be your same testimony
 5  vis-à-vis the Shoots and Ladders one?
 6      A.    Yes.
 7      Q.    It might be a little easier; you don't know?
 8      A.    The water would be slightly deeper.
 9      Q.    Okay.  Now, if we have a single channel
10  stream and we have a flood and the flood converts the
11  single channel stream to a multiple channel stream,
12  over time, assuming the same flows, will that multiple
13  channel stream convert back to a single channel stream,
14  heal itself?
15      A.    Not necessarily, no.
16      Q.    If you've got the same flow, same flow
17  regime?  We're precivilization.  We have a flood.  The
18  single channel goes away.  Flood stops.  Water starts
19  shrinking down.  Is it going to carve out another low
20  flow channel and become a single channel over time,
21  assuming it has the same amount of water that flowed
22  through it before?
23      A.    Not necessarily.
24      Q.    What would stop it from returning?
25      A.    Well, there are cases where it continues to
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 1  have one or more branch.  So it doesn't necessarily
 2  just go back to one single channel.
 3      Q.    Okay.  But would it go away from all this
 4  braiding and get two channels or one or three?
 5            In other words, I've heard your good old
 6  friend Mr. Schumm, and when I took his testimony, he
 7  told me how those rivers healed themselves and went
 8  back to single channels, when we were talking about, I
 9  think it was, the Salt at that time.  And I was just
10  wondering, is that not going to work in this kind of
11  situation?
12      A.    They don't necessarily go back to a single
13  channel.
14      Q.    Okay.  But what's the likelihood?
15      A.    It depends on the location.  You can see, you
16  know, in the aerial photography there are many places
17  in the lower part of the river where it, even at low
18  flows, it has more than one flow path.
19      Q.    Okay.  But we have had a lot of floods go
20  down the Verde River, right?
21      A.    Yes.
22      Q.    And you -- or I'm assuming they would have
23  caused some braiding?
24      A.    Yes.
25      Q.    Okay.  And I'm assuming, at least above
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 1  Bartlett Dam, that braiding's gone, for the most part?
 2      A.    Well, I think it's my testimony that in -- or
 3  it is my testimony that in Segments 3 and 4, that river
 4  is really not a braided river in those reaches.
 5      Q.    They're not.  So if they were braided because
 6  of floods, it went back to your either single channel
 7  or dual channel river?
 8      A.    I'm not so sure I agree with the -- well, I
 9  don't agree with the proposition that they went and
10  became braided rivers during the flood.
11      Q.    Okay.  So what you're telling me is on the
12  portion of the Verde River in Segments 3, 4, 2 and 1,
13  for that matter, I guess, the floods didn't cause any
14  braiding?
15      A.    I didn't specifically talk about Segments 2
16  and 1 in that context.
17      Q.    Forget it.  I shouldn't have added them.  I
18  don't want to confuse this.
19            In 3 and 4, it would be your position that
20  the flooding that has occurred on the Verde did not
21  cause that river to braid?
22      A.    Not in the classic sense of the word.  There
23  are places where you would have -- at high flows you
24  would have more than one flow path.  There are high
25  flow chutes around large cobble bars.  This occurs,
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 1  actually, at our Site 1 below Tangle Creek, as an
 2  example.
 3            I'm not sure that I would put that in the
 4  category of a braided river under that condition.
 5      Q.    I'm just trying to find out, you know, so
 6  what do we got?  In 3 and 4 we don't have -- your
 7  position that it's not braided, or if there were a few
 8  braids, it went back to being a single channel, for the
 9  most part?
10      A.    It is a single channel, for the most part, in
11  those reaches.  It's a canyon-bound reach of river.
12      Q.    So is it -- not all of it.  I mean there's
13  some flat areas up there, aren't there, some alluviums
14  up there?
15      A.    There's alluvium up there, sure.
16      Q.    And that would be where you would expect to
17  see braiding more, wouldn't it?
18      A.    You have more of a propensity for braiding in
19  alluvial areas, yes.
20      Q.    Okay.  So down below Bartlett, you say it's
21  braided, right?
22            And I take it you would take the position
23  that if we got rid of Bartlett and Horseshoe, it would
24  still remain braided?
25                 CHAIRMAN NOBLE:  Are those aspirins?
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 1                 (An off-the-record discussion ensued.)
 2                 THE WITNESS:  I'm sorry, I lost the
 3  question.
 4  BY MR. HELM:
 5      Q.    I take it we're talking now about below
 6  Bartlett?
 7      A.    Yes.
 8      Q.    You say that's a braided river down there, or
 9  I think you had another name for it.  Island, multiple
10  island channels or something?
11      A.    I referred to it as island-braided.
12      Q.    Okay, whatever.  Something like that.
13      A.    Sure.
14      Q.    And I take it that was caused by some
15  flooding at some point?
16      A.    The flooding has a huge role in that, yes.
17      Q.    And since -- well, let me back up.
18            There's been floods since they closed
19  Bartlett and they closed Horseshoe, right?
20      A.    Yes.
21      Q.    And those floods have played a role in that
22  braiding that you're looking down there?
23      A.    Yes.
24      Q.    And in terms of the classic healing process,
25  where, after the flood is over, you get the same kinds
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 1  of flows that come back to carve a single channel out
 2  again or heal the river, those flows get interrupted
 3  when you've got a dam there, don't they?
 4      A.    They certainly change.
 5      Q.    And the natural flow is not allowed to
 6  operate on that portion of the river which is
 7  Segment 5, correct?
 8      A.    The flow regime is different with the dam in
 9  place than it would be under natural conditions, yes.
10      Q.    Man has messed around with it?
11      A.    Man has changed the flow regime.
12      Q.    Changed it significantly?
13      A.    I think that's a fair statement.
14      Q.    Okay.  And do you have any way of determining
15  what the condition of that river would have looked like
16  in Segment 5 if those dams were removed?
17      A.    We can use the available information to make
18  some inferences about what the river would have looked
19  like, would look like, if the dams were removed, yes.
20      Q.    Okay.  What would your inferences be?
21      A.    Well -- I'm sorry, ask your question again,
22  please?
23      Q.    Sure.
24            What were the inferences that you would make
25  if we took the dams out; what would it look like?
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 1      A.    Well, as I've implied before, I think some of
 2  the density of the riparian corridor has to do with the
 3  flow regulation, more stable flows, generally lower
 4  flows during the year.
 5            So there would be less vegetation.  There
 6  would also be more sediment moving through the reach,
 7  primarily in the sand size ranges.  So there would
 8  probably be more fine material in the bed of the river.
 9      Q.    And it would be moving through, though,
10  wouldn't it?
11      A.    It would continue to move through, yes.
12      Q.    Ultimately go to the Salt and the Gila and
13  maybe the Colorado?
14      A.    Ultimately, yes.
15      Q.    Okay.  What else?
16      A.    Those are the primary things that I can think
17  of.
18      Q.    Okay.  Well, would the channel still remain
19  as braided as it is now with dams in place?
20      A.    It would probably have a more braided
21  appearance than it does now.
22      Q.    Okay.  So it would be your position that if
23  we took the dams out, there would be greater braiding
24  than there is without them?
25      A.    You would have less riparian vegetation.  You
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 1  would probably see more bare bars in the reach.  It
 2  would have more of an appearance of braiding, yes.
 3      Q.    Would it also have a proposition that you
 4  might have more water and faster water?
 5      A.    You would have more water at times of the
 6  year, yes.
 7      Q.    And it would flow faster?
 8      A.    Probably, but not necessarily in every case.
 9      Q.    Okay.  Well, if you have water that flowed,
10  more water, you have, generally speaking, more erosion?
11      A.    Well, you have more energy to transport
12  sediment.
13      Q.    Is that another way of saying more erosion?
14      A.    No.
15      Q.    So it will pick more bed material up and move
16  it?
17      A.    That's a fair proposition, yes.
18      Q.    Faster rivers transport more sediment?
19      A.    As a general rule, yes.
20      Q.    In your study of the Verde, when you made
21  your judgment that it was not navigable, was part of
22  that judgment based on a requirement that you had to
23  have both trade and travel occur to make the river
24  navigable?
25      A.    I think under some circumstances, just travel
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 1  can constitute commerce.  So I don't think you
 2  necessarily have to have both.
 3      Q.    What circumstances, or describe for me some
 4  of the circumstances where travel would be sufficient.
 5      A.    Well, for example, if you -- in modern
 6  recreational use, if a guide service is paid to take
 7  passengers down the river, that's travel and that's
 8  commerce.
 9      Q.    So the distinction is you've got two guys in
10  a boat.  One's a guide; one's not?
11      A.    Well, the distinction is it's commerce.
12  Someone is, you know --
13      Q.    So it wouldn't be any good if just two guys
14  got in the same boat and went down the river, because
15  one wasn't getting paid?
16      A.    I think the simple act of two guys getting in
17  a boat and making their way down the river does not
18  constitute commerce with respect to navigability.
19      Q.    And why would that -- is that just because
20  one can get paid?
21      A.    Well, it's just, number one, it's a singular
22  trip.
23      Q.    Well, let's assume they do more.  We've got a
24  guy sitting up there somewhere, you know, taking three
25  guide trips a week.
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 1      A.    Say that again.
 2      Q.    You've got some guy up there, you know, on
 3  the river doing three guide trips a week, taking people
 4  down the Verde River.  That's commerce, in your mind?
 5      A.    If he's being paid to do it, sure.
 6      Q.    Yeah, right.
 7            And if you've got people up there doing as
 8  many trips down the river without being paid, same two
 9  people in a boat, that wouldn't be commerce?
10      A.    Well, I'm not prepared to answer that
11  question, actually.  I think that's an unanswered
12  question, and that's something for the Commission and
13  the Courts to grapple with, whether that really
14  constitutes commerce in the sense of navigability.
15      Q.    But how did you treat it?  I'm not asking you
16  what the Courts' definition of commerce is.  I think I
17  know what that is.  I'm asking how did Dr. Mussetter
18  treat it?  Would he have eliminated the two folks that
19  went down the river three times a week in a canoe, but
20  didn't pay?
21      A.    Well, to my knowledge, that didn't happen,
22  and so you're asking me to answer a question that is a
23  hypothetical that doesn't -- it has no relevance to the
24  question we're asking here.
25      Q.    Well, commerce has relevance, doesn't it?
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 1      A.    Sure.
 2      Q.    Okay.  And you made a judgment, based on the
 3  kind of commerce you thought should be on a river to
 4  make it navigable, right?
 5      A.    I did.
 6      Q.    And what I'm trying to find out is what that
 7  commerce was, because otherwise I can't tell the
 8  Commission or the Court that you're right or you're
 9  wrong.  I need to know what your measure of commerce
10  was.
11            So I've tried to ask it several different
12  ways and haven't made it.  So why don't you just tell
13  me what you thought commerce was that was required
14  before you would say the Verde River was navigable.
15      A.    By the plain language definition of commerce,
16  it's the exchange of goods and services.
17      Q.    So that was your measure?  If a guy got in a
18  canoe and paid somebody to go down it, it was
19  identical, and they did that on a regular basis, and a
20  bunch of recreators in the same kind of canoes went up
21  and down the river, one would qualify as commerce that
22  you could measure navigability by, and the other would
23  not?  Have I got that right?
24      A.    If you're talking about a few one-off trips
25  of individuals going down the river, I don't believe
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 1  that constitutes commerce.  If you have regular use,
 2  that could constitute commerce.
 3      Q.    But you have to have a one-off trip first,
 4  don't you?
 5      A.    Sure.
 6      Q.    And then if you're doing susceptibility
 7  analysis, you have to look at the river and decide
 8  whether, without a one-off trip, this river could
 9  handle it if we had 20,000 people living out here who
10  wanted to take a canoe ride?
11      A.    Okay.
12      Q.    Okay.  So you just applied that simple
13  definition and said you couldn't regularly use the
14  river in a fashion where somebody would pay somebody?
15      A.    I've said several times I think there's
16  significant challenges to regular use of the river for
17  commerce, as we've just talked about, in Segments 3, 4,
18  and 5.
19      Q.    How about if I suggested to you that there
20  was Supreme Court case law that says significant
21  challenge is not good enough.  Challenges don't stop a
22  river from being navigable.  Just assume I'm right on
23  that.
24            I can take a boat and go down Shoots and
25  Ladders and I could do it with a boat that was in
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 1  existence in 1912.  Would that make that river
 2  navigable?
 3      A.    Not necessarily, no.
 4      Q.    You don't have any obstructions that you
 5  haven't told us about, right?
 6      A.    I think we've talked about all the ones that
 7  I'm aware of.
 8      Q.    And the vast majority of them you've never
 9  seen except from a helicopter?
10      A.    That's true.
11      Q.    Let me ask you one other question.  I didn't
12  ask this, but somebody may have, and I just want to
13  clear it up because I can't remember.
14            Did you have a requirement, in making the
15  determination for navigability, that in order for the
16  river to be navigable, it would require that trade and
17  travel occur both going up and downstream?
18      A.    I have never made that statement, no.
19      Q.    So going one way is good enough for you?
20      A.    It could be, yes.
21      Q.    Did you consider recreational boating in
22  making your determination, or did you just rule it out?
23      A.    Based on what I know about what was happening
24  in Arizona at the time of statehood, recreational
25  boating was not a significant factor; and on that
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 1  basis, I don't believe recreational boating is a
 2  relevant argument with respect to the question before
 3  this Commission in this hearing.
 4      Q.    But you don't know much about boating in
 5  Arizona at the time of statehood because you never saw
 6  any, did you?
 7      A.    Well, I wasn't here then.
 8      Q.    Well, right, and you've testified quite a bit
 9  about the fact that you didn't see any boats and you
10  can't tell me what kind of boat was in existence in
11  Arizona around statehood, so that we could compare it
12  to recreational boats to see if there's any relevance;
13  is that correct?
14      A.    No, that's not correct.
15      Q.    Okay, well, then -- I've been trying, and
16  maybe I'm just not doing it right.
17            Tell me, describe for me the kinds of boats
18  that were in existence around statehood in Arizona, and
19  give me enough information of the boats you're talking
20  about so I can compare it to modern recreational
21  watercraft.
22      A.    There were plenty of boats available or in
23  existence, I think is the word you used, in Arizona.
24  There were boats at the date of statehood.  There were
25  canoes, probably.  There were kayaks.  There were
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 1  wooden flatboats, I suppose.
 2      Q.    Now describe them to me.  I can't -- you
 3  know, when you say it's a wooden boat, was it made out
 4  of balsawood or was it made out of pine?  Was it --
 5  what was the draw on it?  How long was it?  How big
 6  were the gunnels?  How many seats did it have in it?
 7            I mean in order to compare a modern canoe
 8  against an old-fashioned canoe, I need to know how low
 9  in the water did the old-fashioned canoe sit.  Can you
10  tell me that?
11      A.    From a dimensional perspective, the historic
12  canoes were probably similar to the modern canoes, or
13  you could say it in the opposite direction.
14      Q.    Okay.  So they didn't draw any more water?
15      A.    Not necessarily.
16      Q.    Okay.  And they would be about the same
17  length --
18      A.    Sure.
19      Q.    -- or there are canoes we could find that are
20  the same length, right?
21      A.    Sure.
22      Q.    And carry the same number of people?
23      A.    Could have.
24      Q.    If they're in the same configuration?
25      A.    Sure.
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 1      Q.    Carry the same amount of products and things
 2  if they were in the same configuration?
 3      A.    I assume so.
 4      Q.    Okay.  So what's the difference between our
 5  modern canoe and one that's around statehood?
 6      A.    Well, the primary difference is the modern
 7  canoes are made out of more robust material.
 8      Q.    Okay.  When you say robust material, are you
 9  talking wood versus plastic?
10      A.    That would be a factor, sure.
11      Q.    Okay.  What other material fits in your
12  definition of robust?
13      A.    Well, there are a range of synthetic
14  materials that boats are made out of these days that
15  weren't available back --
16      Q.    Well, if I remember correctly, and I could be
17  wrong, we've had a discussion of metal boats being
18  available back then, right?  Would that qualify as
19  aluminum?
20      A.    I don't know if there were aluminum boats
21  available at that time or not.
22      Q.    Aluminum boat is a metal boat, right?
23      A.    That's a metal, yes.
24      Q.    Okay.  I don't know what kind of metal they
25  had on that one that they were talking about up there
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 1  either, but it was metal, and we know we have metal
 2  boats today?
 3      A.    Sure.
 4      Q.    What other have we got?  You're talking about
 5  plastic versus wood?
 6      A.    Yes.
 7      Q.    What is the nature of the robustness that
 8  makes plastic so much better than wood when I get in my
 9  boat and come down the river?
10      A.    Well, one issue is, if you have a wooden boat
11  and you smash it into a rock, it's liable to break.
12  Wood fractures, and plastic is less susceptible to
13  that.
14      Q.    Okay.  But plastic will fracture, right?
15      A.    It can, but a lot of the modern materials are
16  more -- are tougher than, you know, fracturable
17  plastic.
18      Q.    Is the wood tougher today?
19      A.    I'm sorry?
20      Q.    Is the wood tougher today?
21      A.    Tougher --
22      Q.    Than it was in 1912?
23      A.    I don't imagine so.
24      Q.    Are you aware of anybody who's taken a wood
25  boat and gone down the Verde in modern times?
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 1      A.    I'm not specifically aware of a modern wood
 2  boat going down those Segments 3 and 4.
 3      Q.    You didn't hear the testimony by -- oh, boy,
 4  I'm drawing a blank.
 5                 MR. SLADE:  Farmer.
 6  BY MR. HELM:
 7      Q.    -- by Mr. Farmer about him being on canoe
 8  trips through that area with a guy in a wooden boat?
 9      A.    I don't specifically recall that, no.
10      Q.    Oh, okay.
11            And so as far as you know, you're not aware
12  of any folks who have taken wooden boats down the Verde
13  River in modern times?
14      A.    I'll take your word for it that some have.
15      Q.    Okay.  Well, then so same boat, right?
16      A.    Could be.
17      Q.    Okay.  So how do we get -- does that mean
18  it's navigable today; it just wouldn't have worked back
19  in 1912?
20      A.    Well, again, as I've said repeatedly, a
21  one-off trip down the river does not constitute
22  navigability.
23      Q.    Okay.  How many trips have I got to take in
24  my wooden boat today before you'll say it's no longer a
25  one-off trip?
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 1      A.    By the navigability standard that's being
 2  applied, it needs to be commercial reality, I think is
 3  the language that the Supreme Court used.
 4      Q.    If I hired --
 5      A.    Commerce.
 6      Q.    -- Jon to take me down in a wooden boat and I
 7  pay him, that's a commercial reality, isn't it?
 8      A.    Sure.
 9      Q.    Okay.  So how many commercial realities do I
10  need?
11      A.    I can't give you a number.
12      Q.    You basically said we can have the same
13  wooden boat going today that we could have had in 1912,
14  and in one case it's not navigable and in the other
15  case it is.  And that doesn't make any sense to me,
16  quite frankly, and so I want you to explain it to me.
17            What disqualifies my modern wooden boat?  You
18  can assume that there's been testimony here to that
19  effect, if you didn't hear it, that people in modern
20  days take wooden boats down the Verde River.
21      A.    I accept your premise that people have taken
22  a wooden boat down the Verde River.
23      Q.    Okay.  So more than once.
24      A.    Okay.
25      Q.    More than enough times, unless you will tell
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 1  me that it's different, to qualify as it's no longer a
 2  one-off proposition.
 3      A.    Based on the characteristics of the Verde
 4  River, as best I can understand them, under natural
 5  conditions and before the date of statehood, because of
 6  the challenges involved in getting whatever kind of
 7  boat you want to talk about down through that reach, I
 8  don't believe that the boat you talk about or a canoe
 9  could meet the standard for commercial use, for
10  commerce, use of the river for trade and travel for
11  commerce, at the date of statehood.
12      Q.    But you can't tell me why?  It's just a
13  belief system you've got going?
14      A.    We've been talking about the why since
15  yesterday morning.
16      Q.    Okay.  Let me switch for a minute.  You've
17  talked about the Verde River on a segment-by-segment
18  basis for the three segments that you studied?
19      A.    Yes.
20      Q.    Okay.  And you adopted that segmentation from
21  the State's presentation?
22      A.    Yes.
23      Q.    Okay.  Did you do any study to determine
24  whether there might be a different segment that could
25  have been navigable?
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 1      A.    Well, I think as I testified, I studied in
 2  most detail Segments 3, 4, and 5, which encompasses
 3  essentially the entire river from the Salt River
 4  confluence up to Beasley Flat, and it's my opinion that
 5  that reach of the river was not navigable.  So it
 6  doesn't make any sense for me to try to find other
 7  segments.  I used the segments just for convenience in
 8  describing locations.
 9      Q.    And the reason it's not navigable, because
10  you don't think any part of that river from Beasley
11  Flat to the Salt River is navigable, and you never
12  looked to see if there might have been a 5-mile or a
13  10-mile stretch in there that didn't have any riffles
14  and was perfectly navigable, did you?
15      A.    I didn't cut it that finely, no.
16      Q.    Okay.  Do you know what the limitations on
17  distance is for a segment to be determined navigable
18  under federal law?
19      A.    I'm not sure that's even a settled question.
20  I don't know the answer to that.
21      Q.    Okay.  You didn't do any studies, at any
22  rate, to determine whether there was any different size
23  segment, in the three segments you looked at, that
24  might have been navigable, fair?
25      A.    I did not.
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 1      Q.    I believe you testified that you used
 2  Mr. Burtell's work to determine the adjustments that
 3  should be made for precivilization flows?
 4      A.    Yes.
 5      Q.    Did you do any studies to verify that what he
 6  did was correct?
 7      A.    I did no independent analysis.
 8                 CHAIRMAN NOBLE:  Oh, you better be
 9  careful.  You start doing that, we may
10  anticipate things.
11                 MR. HELM:  Don't get excited.  It will
12  get slower now because I have to operate it.
13  BY MR. HELM:
14      Q.    Okay.  Now what I'm going to do is I'm going
15  to run through your report.  I have some questions on
16  it, and I have high hope at some point I can get so I
17  match the questions up with the little marks, but so
18  far I'm having a difficult time.
19            Okay, starting out on Page 5, which is your
20  Introduction and Summary, you talk about doing an
21  independent assessment; and can you just, in your own
22  words, tell me what you mean when you use the
23  terminology independent assessment?
24      A.    Can you point me to the --
25      Q.    Sure.  It's in the first paragraph, second
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 1  line, "I have made an independent assessment," and goes
 2  over into the third.
 3      A.    On Page 5?
 4      Q.    I believe it's 5.  It's 5 on my thing.  It's
 5  your Introduction, Introduction and Summary of
 6  Opinions.
 7      A.    You mean the fifth page of the PDF file, not
 8  the page No. 5.  Okay.
 9      Q.    Yes.  It's Page 1, I believe, of your --
10      A.    Okay, yes, I see the language you're talking
11  about.
12      Q.    Give me the general overview of what your
13  independent assessment is.
14      A.    My goodness, that's what we've talked
15  about --
16      Q.    That's just your report, what we've been
17  chatting here?
18      A.    I've looked at the flow data.  I've looked at
19  the river.  I've looked at Dr. Schumm's work.  I've
20  looked at other experts' works.
21      Q.    Okay.  With respect to Dr. Schumm's work, at
22  least based on the Gila's testimony, you didn't do any
23  of the actual science?  You chatted with him about what
24  he was doing, right, but you didn't perform any of the
25  actual fieldwork or anything that he did?
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 1      A.    I did not perform science for Dr. Schumm's
 2  expert reports in this matter, no.
 3      Q.    Right.  And so you just chatted with him, and
 4  you have read them since then?
 5      A.    Yes.
 6      Q.    And you endorse them as being correct?
 7      A.    I've found nothing in his reports that I take
 8  exception to.
 9      Q.    Okay.  And you are accepting that his
10  reports -- well, let me back up.
11            Did you use the information in his reports as
12  part of your assessment?
13      A.    I used some of the information in his report,
14  yes.
15      Q.    Okay.  And you are accepting the standards
16  that Dr. Schumm employed to do his reports as being
17  correct and sufficient?
18      A.    Well, I accept that the science that
19  Dr. Schumm put into developing his report was sound.  I
20  did additional science to support my report.
21      Q.    And you assume that the standards that he
22  employed to measure navigability were correct?
23      A.    Well, there was a difference in the way the
24  definition was applied at the time he did his work; but
25  that has no influence on the science of describing how
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 1  the river behaves or the characteristics of the river.
 2      Q.    What was the difference in the definition
 3  you're referring to?
 4      A.    Well, as I understand it from some of the --
 5  from the opinions, that there was a feeling that the
 6  Commission, at least, didn't consider the natural
 7  condition of the river in their determinations
 8  adequately.
 9      Q.    Okay.  Well, that was the Commission.  Was
10  that Dr. Schumm too?
11      A.    Well, I think he probably had in his mind
12  what did the river look like right about the date of
13  statehood.
14      Q.    So you mean he used the wrong timing?
15      A.    Well, he may not have put enough emphasis on
16  the true historical natural condition of the river.
17      Q.    The flows that he created were flows that
18  existed at statehood?
19      A.    I don't think Dr. Schumm created flows.
20      Q.    Well, he used -- found them in whatever book
21  he looked at, whatever case information.  He did not
22  adjust those for the impact of civilization?
23      A.    To my knowledge, he did not.
24      Q.    Okay.  But from your perspective, it's okay
25  to use that information to form your decisions?
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 1      A.    There is much of the information in
 2  Dr. Schumm's report that is as relevant today as it was
 3  then.
 4      Q.    And there's also some that's no good, isn't
 5  it?
 6      A.    I wouldn't say that, no.
 7      Q.    So then we go back to you endorse all the
 8  information in Dr. Schumm's report?
 9      A.    I endorse the science of Dr. Schumm's report
10  about the characteristics of the river.
11      Q.    Okay.  Okay, now, in paragraph one you talk
12  about you reviewed lots of technical documents, okay?
13      A.    Okay.
14      Q.    Give me a list of those technical documents.
15  Is it just the ones that are listed in the back of your
16  report?
17      A.    Those are the primary ones that I relied on,
18  yes.
19      Q.    Okay.  Now, did I just understand you that
20  you do agree that Dr. Schumm did not apply the correct
21  legal standard to determine navigability?
22      A.    I didn't say that.  What I said was I think
23  he may not have put enough emphasis on the true natural
24  condition of the river before human influences.
25      Q.    Okay.  Also on that first page, you talk
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 1  about you reviewed the firsthand knowledge of climatic,
 2  hydrologic and geographic conditions of the Verde
 3  River.
 4            Is that just the stuff that is in your
 5  report, or is there something else that you reviewed?
 6      A.    I'm actually having trouble finding the
 7  language you're reading from.
 8      Q.    It appears to be in the last paragraph.
 9      A.    Oh, I think I found what you're reading from,
10  the very end of that page.
11      Q.    Yes.
12      A.    Okay.  And your question is?
13      Q.    I want to know what you used from the
14  climatic, hydrologic and geographic information that
15  you collected to make your determinations?
16      A.    That's what we've been talking about for the
17  last two days.
18      Q.    Again, it's just the whole?
19      A.    Yes.
20      Q.    The whole.
21            Is there any particular reason why your study
22  only extends to Beasley Flat?
23      A.    That's the reach that I was asked to focus
24  on.
25      Q.    In Paragraph 1, which I think would be
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 1  Page 3, maybe, on your thing; 7 on mine --
 2      A.    Okay.
 3      Q.    -- you state that the Horseshoe Reservoir --
 4  or you state that "The portion of the Verde River
 5  between Beasley Flat and the head of Horseshoe
 6  Reservoir is confined within a relatively narrow canyon
 7  in which the planform, longitudinal profile and width o
 8  ff the river is controlled by bedrock and older,
 9  erosion-resistant terraces."
10            And I would just simply like to know what
11  document do you rely on for that statement?
12      A.    Well, I rely on my own observations.
13      Q.    Let me ask you this:  Maybe you can help me
14  out.  I understand a canyon to have two walls.  Is that
15  fair?
16      A.    Sure.
17      Q.    That whole stretch that we just talked about,
18  is that between two walls?
19      A.    Well, the topography rises relatively steeply
20  on both sides, so yeah.
21      Q.    All the way down from Beasley Flat to
22  Horseshoe?
23      A.    That statement doesn't imply that every inch
24  of the river is narrowly confined between two canyon
25  walls.
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 1      Q.    "Is confined within a relatively narrow
 2  canyon," singular.
 3      A.    Right.
 4      Q.    And you just said it doesn't mean that.  What
 5  does it mean then?
 6      A.    It means it's confined within a relatively
 7  narrow canyon.
 8      Q.    Okay.  And you don't have any maps or other
 9  things that would define that relatively narrow canyon,
10  do you?
11      A.    Well, sure, there are maps.  I've read the
12  Pearthree study.  I've flown over it.  I've been on the
13  ground.
14      Q.    Give me a map.
15      A.    I don't have a map in front of me now.
16      Q.    You don't recall one right offhand?
17      A.    The USGS topo maps show the topography of the
18  reach.  To some extent, you can see that from the
19  aerial photography.
20      Q.    And you would say that those are all narrow
21  canyons or a narrow canyon?
22      A.    I said it's a relatively narrow canyon
23  through that reach.
24      Q.    How much time on the ground have you spent on
25  that reach?
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 1      A.    I've spent the better part of a week
 2  collecting data.
 3      Q.    And that's all down where you did the
 4  studies?
 5      A.    At the three study sites.
 6      Q.    How much time did you spend up around Beasley
 7  Flat?
 8      A.    I've not been on the ground at Beasley Flat.
 9      Q.    Have you been on the ground anywhere above --
10  what's the name of that gage, Tangle --
11      A.    Tangle Creek.
12      Q.    -- Tangle Creek?
13      A.    I have not.
14      Q.    In making your adjustments from the gage data
15  that you found for the Burtell adjustment, did you
16  conclude that any of the riffles in any of the segments
17  would have been washed out by the increase in flow?
18      A.    No.
19      Q.    I'm sorry, is that, no, you didn't do the
20  study or, no, none of them would have been washed out?
21      A.    I didn't conclude that.
22      Q.    You didn't do any study?
23      A.    I didn't specifically study that, no.
24      Q.    Okay.  I am --
25                 CHAIRMAN NOBLE:  Thinking of as many
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 1  additional questions as you can?
 2                 MR. HELM:  No.  No, I'm not.  I'm trying
 3  to run this thing to get to the pictures so I can tell
 4  him the figure.
 5  BY MR. HELM:
 6      Q.    Figure 3.  I'm not real good with these
 7  things, I admit that.
 8                 CHAIRMAN NOBLE:  You're doing just fine.
 9  BY MR. HELM:
10      Q.    Figure 3, you say there, once again, that
11  you're talking about canyons and all that sort of
12  stuff; do you see that?
13      A.    I don't see that with respect to Figure 3,
14  specifically, no.
15      Q.    Okay.  "Canyon-bound rivers are strongly
16  controlled by characteristics of the bedrock and
17  bounding terraces that provide both lateral," yada,
18  yada; do you see that?
19      A.    Yeah, I see that.
20      Q.    Okay.  And is that a discussion dealing with
21  the photograph that is below that?
22      A.    It's a discussion that's generally talking
23  about the behavior of canyon-bound rivers.
24      Q.    So it doesn't really refer to Figure 4 or
25  Figure 3?
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 1      A.    Well, I use Figure 3 to illustrate the
 2  effects of bedrock.
 3      Q.    Okay.  Is that a canyon that you're referring
 4  to there?  Is that what you mean by a canyon?
 5      A.    That could be characterized as a canyon.
 6      Q.    How about the one on Figure 4; is that a
 7  canyon too?
 8      A.    That could be a canyon.
 9      Q.    In a number of places throughout your report,
10  you do refer to watercraft?
11      A.    Okay.
12      Q.    Okay?
13            And when you refer to watercraft in your
14  report, you're just referring to this general concept
15  of watercraft that you've already testified to, right?
16      A.    Yes.
17      Q.    And that's about as specific as we can get
18  you?
19      A.    I think so.
20      Q.    And if I understand it, you did no specific
21  research to determine the types of watercraft that were
22  in existence in Arizona at the date of statehood and
23  that could have been used for commerce?
24      A.    I did no independent studies of that, no.
25      Q.    Okay.  And you didn't do any studies to
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 1  determine what kind of commerce might be carried on
 2  either?
 3      A.    I did not.
 4      Q.    Okay.  Just below Figure 4 you have a
 5  paragraph where you're discussing channel behavior,
 6  et cetera, et cetera; and then you go down right into
 7  the next paragraph at the end of Page 6, and you say
 8  "The channel behavior described in the previous
 9  paragraph has been documented in a wide variety of
10  settings."
11            Do you see that?
12      A.    I see that.
13      Q.    Okay.  Has it been documented on the Verde?
14      A.    The lower part of the Verde.
15      Q.    Not on 3 or 4?
16      A.    No.
17      Q.    Or, for that matter, you didn't study 1 or 2,
18  so...
19      A.    Right.
20      Q.    And what is the reference to the
21  documentation in Segment 5 that you're referring to?
22      A.    I'm not sure I understand your question.
23      Q.    Sure.  I just asked you -- you used the term
24  "The channel behavior described in the previous
25  paragraph has been documented in a wide variety of
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 1  settings."  I asked you if it had been documented on
 2  the Verde, and you said below the dam.
 3      A.    Right.
 4      Q.    And now I'm just asking what is the document
 5  that identifies it?
 6      A.    Well, the historical photography, for one,
 7  shows the braided condition of the Verde River in that
 8  lower reach.
 9      Q.    Okay.  So is that that 1930s photos that you
10  had?
11      A.    Yes.
12      Q.    You got three of them, right?
13      A.    Around about three, yes.
14      Q.    Did you have any more of those that you just
15  didn't include?
16      A.    I believe in my files there are.  We have a
17  complete set of those photographs.  I picked some
18  representative ones.
19      Q.    Any other documentation besides those three
20  photos?
21      A.    I believe there is some discussion of the
22  braiding character in the lower end even in the
23  Pearthree report.  I don't clearly remember that.  I
24  don't remember the specifics of it, but there is some
25  discussion.
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 1      Q.    On Page 7, the last paragraph, you talk about
 2  "The recorded history of the Gila River and many of its
 3  larger tributaries, including the Salt and Verde
 4  Rivers, documents cyclical changes that are very
 5  consistent with those described above."
 6            All right?  Do you see that?
 7      A.    I see that.
 8      Q.    Give me the identification of the documents
 9  that specifically refer to the Verde River.
10      A.    I don't recall if Burkham specifically
11  referred to the Verde River or not, actually.
12      Q.    So that may be a misstatement?
13      A.    I don't think it's a misstatement.  Based on
14  the aerial photography, it's clear that the lower end
15  of the Verde River behaves the same way as the others,
16  and it's well-documented on the others.
17      Q.    So the documents you're referring to here on
18  the Verde River are those three aerial photographs, and
19  that's all the documents you got for all these
20  commentaries on it's been documented regarding the
21  Verde River, right?
22      A.    This discussion is a general discussion of
23  how braided rivers behave, what makes them the way they
24  are.  The Gila is that way.  The Salt is that way.
25  It's been well-documented there, and I can see from the


Coash & Coash, Inc.







VERDE RIVER     VOLUME 10     02/24/2015 Page 2220


 1  characteristics from the aerial photography, that that
 2  lower part of the Verde is very similar to those, and
 3  that's the conclusion that I drew.
 4      Q.    That's three aerial photographs, right, on
 5  the Verde you got, and you're going to make all these
 6  conclusions about the Verde off those three aerial
 7  photographs, right?
 8      A.    I did not say that.
 9      Q.    Well, what else you got on the Verde?
10      A.    I have on the Verde -- I don't have -- I
11  can't point you to specific written documents, but I
12  have my knowledge of how rivers behave.  I know what
13  they look like at that time.  I can see how that part
14  of the river changes.
15            And it's my professional opinion that that
16  lower part of the Verde behaves the same way, in the
17  context of this discussion, that the Gila and the Salt
18  do.
19      Q.    Okay.  Basically what you're saying is I've
20  got three aerial photographs and my knowledge, and
21  that's good enough for everybody to accept that the
22  Verde River is not navigable?
23      A.    Those are your words.
24      Q.    That, they are.
25            And I take it that you believe that comparing
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 1  the upper Gila to the Verde is reasonable?
 2      A.    Well, it depends on which specific reach
 3  you're referring to.
 4      Q.    Well, the citations that you talk about in
 5  here deal, at least in part, with the upper Verde,
 6  don't -- or the upper Gila?
 7      A.    In some cases they do.
 8      Q.    And you're talking about changes that occur
 9  in these rivers.  Is the timing of the Verde River
10  changes the same as it would be on the Gila?
11      A.    Which changes are we talking about?
12      Q.    "The historical character of the Gila River
13  channel can be grouped into three time periods; 1846 to
14  1904, 1905 to 1917, and 1918 to 1970," and you go on to
15  talk about others.  And alls I want to know is, is the
16  timing the same on the Verde as it was on the Gila, or
17  is it different?
18      A.    The floods that caused the changes I'm
19  talking about here do not necessarily occur -- did not
20  necessarily occur at the same times that they did on
21  the Gila and the Salt, so --
22      Q.    So are you telling me that they had identical
23  floods at a different time?
24      A.    I didn't say that, no.
25      Q.    Okay.  Well, then the Gila's got flooding
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 1  that you want to use to compare to the Verde that
 2  didn't have the same flooding; have I got that right?
 3      A.    I really don't understand what you're trying
 4  to say.
 5      Q.    Well, you're talking about floods and things
 6  that happened on the Gila River, right, in this
 7  paragraph on Page 7?
 8      A.    Yes.
 9      Q.    And you want to use this as evidence as to
10  how the Verde is going to act, right?
11      A.    The response to floods, whenever they occur,
12  on the Gila, on the Salt, and equivalent --
13  geomorphically equivalent reaches on the Verde would
14  all be the same.  Not necessarily the same identical
15  flood, but it responds to floods in the way I'm
16  describing in this section.
17      Q.    Basically what you're telling us is the Verde
18  and the Gila, or the upper Gila, are the same?  They've
19  got the same bedrock, the same amount of alluvium, the
20  same flows, the same widths of the river, the same
21  depths of the river, the canyon up there in the Verde,
22  got a canyon just like it over on the Gila, true?
23      A.    No.
24      Q.    Okay.  Okay.  Going onto Page 8 and over to
25  Page 9, you start "In summary," and you're summarizing
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 1  what's gone on in the few pages before, correct?
 2      A.    Yes.
 3      Q.    And the way I read it, once again, the only
 4  documentation you have are three aerial photographs of
 5  the Verde River, and everything else, when you're
 6  discussing documentation, is of a different river,
 7  correct?
 8      A.    Well, you remind me of a statement that the
 9  good Dr. Leopold made to me one time.  He said,
10  "Dr. Mussetter, the laws of physics apply everywhere."
11            And I'm saying I can see the characteristics
12  of the Verde River.  I'm not aware of specific studies
13  that made plots that show it was this wide at this
14  period of time and then a flood came and it got this
15  wide on the lower Verde River.  I'm not aware of those
16  kinds of studies.  I don't think they exist.
17            But I can see from the characteristics of
18  that part of the river, the similarity between that and
19  what happens in the similar areas on the Gila and the
20  Verde, that it would respond in the same way, and
21  that's what I'm saying.
22      Q.    This is Mussetter on the Verde River, right?
23      A.    Those are your words.
24      Q.    What else?  It's Mussetter plus three aerials
25  on the Verde River, right?
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 1      A.    It's Mussetter's understanding of the
 2  geomorphology of rivers.
 3      Q.    Okay, let's -- we've got the Verde Falls on
 4  the Verde, right?
 5      A.    Yes.
 6      Q.    Well, what do we got on the Gila that's the
 7  equivalent of the Verde Falls?
 8      A.    I know of nothing that's equivalent of that.
 9      Q.    How many rapids are there on the Upper Gila
10  River?
11      A.    I don't know the number.
12      Q.    Okay.  How do you compare waterfalls and
13  rapids if you don't know that they exist to the same
14  degree on the Gila River with the Verde?
15      A.    I'm not comparing them.
16      Q.    Okay.  Going on to Page 9 in your 2.2.1,
17  General Characteristics of the Verde River.
18      A.    Okay.
19      Q.    You're talking about the deep canyon again,
20  right?
21      A.    Yes.
22      Q.    And can we get -- and I take that to be a
23  generalized discussion; is that correct?
24      A.    Yes.
25      Q.    In a general nature, can we get a description
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 1  of what that canyon looks like; it's 150 feet deep,
 2  it's 4 miles wide, it's --
 3      A.    I could develop such a description.  I don't
 4  have one in my mind at this time, sitting here right
 5  now.
 6      Q.    Is it something that's going to take a long
 7  time to develop?
 8      A.    It would take me a while.  I would have to do
 9  some measurements and find the background material, the
10  mapping.  It's not something that I would do sitting
11  here.
12      Q.    It's not something you collected for your
13  study?
14      A.    Not in the quantitative manner that your
15  question implies.
16      Q.    Okay.  Now, you also in your report make some
17  conclusions about the upper Verde, right, Segments 1
18  and 2?
19      A.    Yes.
20      Q.    And, in fact, you have a little blurb at the
21  bottom of Page 9 in a footnote, right?
22      A.    Yes.
23      Q.    You've done no studies up there, right?
24      A.    I have not personally done studies up there.
25      Q.    You've not been on the ground up there?
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 1      A.    I didn't say that.
 2      Q.    How many times have you been on the ground?
 3      A.    I have passed over the Verde River a number
 4  of times.
 5      Q.    Do you consider driving across it to be on
 6  the ground?
 7      A.    Yeah.
 8      Q.    How many times have you had boots on the
 9  ground --
10      A.    I don't recall --
11      Q.    -- as opposed to tires?
12      A.    I've done no fieldwork on the upper -- on the
13  Verde River in Segments 1 and 2.
14      Q.    Is this intended to be a professional opinion
15  regarding Segments 1 and 2?
16      A.    Yes.
17      Q.    Would you put your seal on that?
18      A.    I think it's very reasonable for experts to
19  rely on other experts' opinions.  I've read
20  Mr. Burtell's report.  I have read the reports of other
21  witnesses in this case.  And I wouldn't put my seal on
22  something that I didn't do the actual work on, if
23  that's your question.
24      Q.    Okay.  So if you're going to give a
25  professional opinion, don't you have to put your seal
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 1  on it?
 2      A.    No.
 3      Q.    In the state of Arizona, you don't have to do
 4  that?
 5      A.    I'm allowed to have opinions that relate to
 6  my expertise --
 7      Q.    I said professional.
 8      A.    -- without putting a stamp on it.
 9      Q.    Okay.  And I take it since you didn't do the
10  work, you wouldn't put your stamp on this?
11      A.    Not without a whole lot more study.
12      Q.    Okay.  Going down to the top of Page 10,
13  you're discussing valley walls, et cetera, et cetera,
14  et cetera.
15            Is this you and your own work, or are you
16  just telling us things that you dug up from other
17  experts?
18      A.    This is a combination of work from the
19  Pearthree report and some background geology,
20  geomorphology review that my former partner did for the
21  earlier -- for the studies that we've talked about
22  here.
23      Q.    So it's none of your work?
24      A.    This is not directly my work, no.
25      Q.    Okay.  Going right down below there, we have
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 1  a picture, right?
 2      A.    Yes.
 3      Q.    Figure 7.  And we have what appears to be --
 4  is that a named rapid, or is that a riffle, in the
 5  upper portion of it, middle?
 6      A.    I don't know the answer to that, actually.
 7      Q.    Okay.  How much do you think it would take to
 8  drowned out that, whatever it is?  Would a foot of
 9  water drown that riffle out, or not?
10      A.    I would have to do a hydraulic study of that
11  riffle to figure that out.
12      Q.    Does that look like the kind of riffle that I
13  could get over a canoe?
14      A.    I think you would have some challenges.
15      Q.    Okay.  Below Figure 7 you have some more
16  chatting.  Is this your work, or is this, again,
17  something that you've gotten from some other?
18      A.    This is paraphrasing of other documents.
19      Q.    How much of the work that is in this thing is
20  yours exclusively versus paraphrasing from other
21  documents of other experts?
22      A.    I couldn't make an estimate.
23      Q.    More than 50 percent?
24      A.    My work involves reviewing other scientific
25  documents.  In some cases it involves my own
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 1  independent analysis.  It's all mixed together.  I
 2  can't separate it out the way you imply.
 3      Q.    You mean you can't tell in this report what
 4  was your original work versus what you got out of
 5  somebody else's book?
 6      A.    That's not what I said.
 7      Q.    Okay.  Can you tell me how much of your
 8  report relies on somebody else's book?
 9      A.    My work, in the context of this case and
10  virtually everything I do, relies on a combination of
11  other people's work.  I'm not reinventing the wheel
12  every time I do something.  It relies on a combination
13  of others' work and it relies on my own independent
14  analysis, and I can't segment the two completely apart.
15      Q.    Well, the problem I'm having right now is I
16  understand that you did work at the three sites down
17  around Horseshoe Lake, all right?  Fair enough?
18      A.    I did detailed analysis at those sites, yes.
19      Q.    And I don't think you did any work anywhere
20  else, did you, other than take a helicopter flight?
21      A.    And I've studied the literature.  I've
22  studied the aerial photography.
23      Q.    But you didn't do any work?  I understand
24  reading is work.  It's a lot of work to me too.  But
25  you didn't do any original science yourself?
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 1      A.    No, I would say I did not.
 2      Q.    Just above 2.2.2, you're describing
 3  topography and stuff again, fair enough?
 4      A.    Yes.
 5      Q.    Are these descriptions specific to some
 6  location on the Verde River, or are they just intended
 7  to be general descriptive terms that occur in numerous
 8  places on the Verde River?
 9      A.    Well, as I say in the middle of the
10  paragraph, the more confined reaches, Segment 3 and 4,
11  there is little potential for lateral migration, so I'm
12  talking about those two segments of the river; and in
13  Reach 5 it's less confined and there's more potential.
14      Q.    How many miles are there in Segment 3?
15      A.    I believe it was 17, if I remember correctly.
16      Q.    Okay.  That's good enough for the point.  The
17  point being that you aren't going to take me to a
18  specific spot in there and say there it is and show me
19  what you just described in this paragraph, correct?
20      A.    Sure.
21      Q.    So it's a general description of the kinds of
22  stuff that occur in that segment, right?
23      A.    Okay.
24      Q.    And in that next paragraph you're talking
25  about specific locations, right?
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 1      A.    I refer to some specific locations, yes.
 2      Q.    Okay.  Other than Verde Falls, what specific
 3  locations are you referring to there?
 4      A.    Well, in the next paragraph I talk about
 5  shallow riffles, rapids, and obstructions, and I refer
 6  to Figure 8, which is about eight-tenths of a mile
 7  upstream from Verde Hot Springs.
 8      Q.    So the comments that you were making in the
 9  paragraph above that refer to that?
10      A.    The sentence prior to the reference to
11  Figure 8 refers to Figure 8, refers to the area.
12      Q.    Okay, are we talking about "Create shallow
13  riffles, rapids, and obstacles within the channel that
14  represent significant navigation hazards (Figure 8),"
15  and Figure 8 I would take it to be what you would
16  classify as one example?
17      A.    That's an example.
18      Q.    All right.  And so what are the other
19  locations?
20      A.    Well, I've tabulated --
21      Q.    I mean you're writing it like there's a bunch
22  of them.
23      A.    I've tabulated the locations of the riffles
24  and rapids.  I've shown a map of that.
25      Q.    So it's the rapids you're referring to in the
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 1  13 in one section --
 2      A.    Sure.
 3      Q.    -- and 11 in the other?
 4            And you don't know whether riffles count or
 5  all riffles count in those, do you?
 6      A.    I don't understand your question.
 7      Q.    Sure.  You're saying I've tabulated the
 8  rapids and riffles.  I thought that's what you just
 9  said.
10      A.    Sure.
11      Q.    Okay.  Well, you haven't tabulated all the
12  riffles, have you?
13      A.    I haven't necessarily --
14      Q.    You've only tabulated what's listed in
15  whatever that boater guide is, right?
16      A.    Yes, that's correct.
17      Q.    And you didn't go out and go up and down the
18  river tabulating anything?
19      A.    I did not make a complete inventory of all
20  the riffles along the Verde River, if that's your
21  question.
22      Q.    Or rapids, for that matter?
23      A.    I did not make an independent inventory of
24  all the rapids in the Verde River.
25      Q.    You took the boating guide and said that's


Coash & Coash, Inc.







VERDE RIVER     VOLUME 10     02/24/2015 Page 2233


 1  it, I'll use it, right?
 2      A.    It illustrates very nicely the point that I
 3  was trying to make.
 4      Q.    Referring you to the bottom of Page 11, you
 5  cite some cfs numbers, 240 and 340, I believe?
 6      A.    Yes.
 7      Q.    And my recollection there was that those are
 8  not correct; that you changed them?  Am I wrong on
 9  that, or am I right?
10      A.    No, you're not --
11      Q.    Those are the right numbers?
12      A.    Those are correct.  Those are correct.
13      Q.    At some point you said some numbers were
14  wrong from what Mr. Burtell had.  You had to readjust
15  them.  I may not have the right set?
16      A.    That, let's see.  The numbers you're
17  referring to are on the next page.
18      Q.    Okay.  I was close.
19            Okay.  On Page 12 you're talking about?
20      A.    It's paginated as Page 13 in my document.
21      Q.    Okay.  I've got to keep going then.
22            Okay, you're talking about the blue line
23  deal?
24      A.    Yes.
25      Q.    Going back up to 12, do you have an estimate


Coash & Coash, Inc.







VERDE RIVER     VOLUME 10     02/24/2015 Page 2234


 1  of how much water it would take to drowned out that,
 2  whatever it is, rapid, riffle?
 3      A.    No.
 4      Q.    No?
 5      A.    No.
 6                 CHAIRMAN NOBLE:  Mr. Helm, do you think
 7  now might be all right if we broke for lunch?
 8                 MR. HELM:  Can't you tell, I can eat at
 9  any time.
10                 CHAIRMAN NOBLE:  Let's take an hour and
11  a half and reconvene at 1:30.
12                 (A lunch recess was taken from
13  11:58 a.m. to 1:30 p.m.)
14                 CHAIRMAN NOBLE:  John, we're on.
15  BY MR. HELM:
16      Q.    Page 13, right below Figure 9.  Are we there?
17      A.    Now, which; are you talking about my
18  paginated Page 13 or --
19      Q.    No, I'm talking about Figure 9, is a better
20  way to do it.
21      A.    Ah, that's a good way to do it.  Okay.
22      Q.    The figure on that is constructed from
23  data from 1945 to 2013, correct?
24                 COMMISSIONER ALLEN:  Yeah, that's what
25  it says.
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 1                 THE WITNESS:  So you're specifically
 2  referring to Figure 9?
 3  BY MR. HELM:
 4      Q.    Yeah, the blue line deal.
 5      A.    Yes.
 6      Q.    And is the dashed line created from a
 7  different period of time?
 8      A.    No.
 9      Q.    So they both come up -- both the -- the
10  dashed line is Mr. Burtell's line, right?
11      A.    No.
12      Q.    All right.  What is it?
13      A.    It's my line.
14      Q.    It's your line created from Dr. Burtell's
15  information?
16      A.    Partially from his information and partially
17  from the data that was used to create the solid line.
18      Q.    Okay.  What I'm, first of all, trying to find
19  out is that the gage data that was used to create the
20  two lines came from the same gage for the same time
21  frame?
22      A.    That's correct.
23      Q.    Okay.  It did?
24      A.    It did.
25      Q.    Okay.  So the data is 200 years after
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 1  civilization arrived, estimate?
 2      A.    After European man arrived.
 3      Q.    Yeah, right.
 4      A.    I believe Mr. Randall would take exception to
 5  that.
 6      Q.    I use civilization to refer to -- I find the
 7  description that they have in Winkleman to be a little
 8  cumbersome.
 9      A.    Sure.
10      Q.    So when I'm using that, that's what I'm
11  using.
12            And so the 200 years is correct.  And the
13  only adjustment in that time frame is the one that
14  Mr. Burtell came up with that you massaged to reflect
15  the dashed line on this page?
16      A.    I made adjustments to the recorded flows
17  during the 1945 to 2013 period to account for
18  Mr. Burtell's estimates of the quantity of diversion
19  during irrigation season.
20      Q.    How did you make those diversions?
21  Adjustments.  I'm sorry.
22      A.    I simply added, I believe it was, 185 cfs to
23  the recorded flows during the April through September
24  period of the year.
25      Q.    Why only from April to September?
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 1      A.    Because that's the approximate limits of the
 2  irrigation season.
 3      Q.    Let me see if I've got that right.  What
 4  you're telling me is that the water that was taken out
 5  above the dams was diverted from, what did you say it
 6  was, April to --
 7      A.    April through September.
 8      Q.    April through September?
 9      A.    Yes.
10      Q.    And this does not then account for any
11  diversions occurring after September and before April
12  of the next year?
13      A.    I made no adjustments to those flows.
14      Q.    Is that consistent throughout your entire
15  work; you adjusted just simply for April through
16  September?
17      A.    This is the only place where I applied that.
18      Q.    And what gage did this information come from?
19      A.    It's the Tangle Creek gage.
20      Q.    It's the Tangle Creek gage?
21      A.    Yes.
22      Q.    At the beginning of the paragraph below
23  Figure 9, you say "The overall hydrologic regime in the
24  river (i.e., not considering the effects of upstream
25  diversion)..."
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 1            And my question for you is why didn't you
 2  consider the effects of upstream diversion?
 3      A.    Well, I did.
 4      Q.    I'm confused then.
 5      A.    I'm sorry.
 6      Q.    So am I.
 7            I mean the first sentence after your Figure 9
 8  says I didn't consider it.
 9      A.    I said the --
10      Q.    But you said you did up here, right?
11      A.    The first sentence of that paragraph is just
12  a general statement saying the overall hydrologic
13  regime is probably similar now to what it was before,
14  if we don't consider the diversions.
15      Q.    Okay.  And is it still similar if you do
16  consider the diversions?
17      A.    Well, it varies by the amount shown by this
18  curve.
19      Q.    So if I get what you're saying is, without
20  the diversions, this curve that you've got here that
21  you say represents a period of 1945 to 2013 actually
22  represents a period from another 200 years prior to
23  that time, roughly?
24      A.    Based on the best information available to
25  me, the curve represented by the dashed line would be
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 1  applicable to the period prior to the arrival of
 2  civilization, as you characterize it.
 3      Q.    Right.  So it's representing a period of
 4  roughly 200 and whatever 45 from 2013 is years?
 5      A.    Well, the specific period that the data
 6  represents is 1945 to 2013, and it's a representation,
 7  the dashed line, of what that would look like if you
 8  didn't have the diversions in the system.
 9      Q.    But what you're telling me is the blue line
10  is a representation that would be the same but for the
11  diversions 200 years ago?  Have I got that right?
12      A.    The flow duration curve at that location
13  would --
14      Q.    The blue line, the solid blue line?
15      A.    Not the solid line.  The dashed line would
16  represent the -- the flow duration curve that actually
17  occurred over a long period of time prior to the start
18  of the diversions would have looked like that dashed
19  line.
20      Q.    I get that.
21            But what I'm saying is the solid blue line,
22  if I read your first sentence, you're telling me that
23  solid blue line is the same as 200 years earlier but
24  for upstream diversions?
25            "The overall hydrologic regime in the river
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 1  (i.e., not considering the effects of upstream
 2  diversion) --"
 3      A.    Right.
 4      Q.    "-- during the period of the gage
 5  measurements appears to be similar to long-term
 6  conditions that existed prior to significant human
 7  influences," right?
 8      A.    Right.
 9      Q.    So you're telling me that blue curved line
10  for 250 years, or whatever the time frame is to get
11  back before civilization arrived, is what it looked
12  like absent the diversions?
13      A.    If you put the diverted flows back in the
14  river, if you didn't take them out, that --
15      Q.    That's what it would look like?
16      A.    The dashed line is what it would look like.
17      Q.    I know it.  But with them taken out, it looks
18  like the blue line?
19      A.    Okay.
20      Q.    Am I right?
21      A.    Yes.
22      Q.    That's all I'm trying to find out.
23      A.    Yes.
24      Q.    Okay.  Okay, I assume in this discussion
25  you're talking about Burtell and how he arrived at his
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 1  decision too.  And would you explain for me -- explain
 2  to me what you understand Mr. Burtell did to arrive at
 3  the information that gave you the dashed line?
 4      A.    Well, he estimated the quantity of flow that
 5  was diverted from the river based on the information
 6  available to him.  He also made estimates of the
 7  quantity of that flow that was taken out of the river
 8  that would return to the river someplace downstream
 9  from where it was diverted.  His estimate was they
10  total about 316 cubic feet per second total out of the
11  river.  57 percent of it was lost to consumptive uses,
12  so that means that 43 percent would have gone back into
13  the river.  43 percent of that is roughly 185 cubic
14  feet per second.
15            So my assumption is that at the Tangle Creek
16  gage, the flows would have been, during that period,
17  about 185 cfs larger than what was actually measured.
18      Q.    Okay.  Now, I don't know if this is just a
19  misstatement or if it isn't; but right above the
20  September 15th, you talk about under natural
21  conditions.  Do you see that?
22      A.    Yes.
23      Q.    Is that a natural condition versus an
24  ordinary condition?
25            Is this a calculation made based on the
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 1  natural condition of the Verde River?
 2      A.    It's an attempt to estimate what the flows
 3  would have been at the Tangle Creek gage under natural
 4  conditions, without the influence of the diversions.
 5      Q.    As opposed to under ordinary conditions?  So,
 6  in other words, this study takes into consideration
 7  flooding and drought?
 8      A.    The full suite of flow records, the complete
 9  flow record that I used to develop this curve includes
10  floods, droughts, and normal flows.
11      Q.    So it was the natural condition of the river,
12  as you've defined natural condition, right?
13      A.    That's what the paragraph says, yes.
14      Q.    As opposed to the ordinary condition, which
15  is a different set of circumstances that you defined by
16  drawing a circle around this?
17      A.    It's a completely separate question, in my
18  mind.
19      Q.    I get that.  And what I'm saying is the
20  calculations done here are based on the natural
21  condition; floods, drought, famine, feast?
22      A.    Again, they're an attempt to reproduce or to
23  estimate the quantities of flow that would have been in
24  the river under natural conditions.
25      Q.    That's what I'm getting at.  I just don't
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 1  want any confusion.  I don't want to hear later on, no,
 2  what I really meant was ordinary conditions.  Right?
 3  It's not ordinary condition, because it's got the flood
 4  in it, right?
 5      A.    Sure.
 6      Q.    Okay.  Now, this is the place, isn't this the
 7  one -- correct me if I'm wrong -- that we made the
 8  correction?
 9      A.    Yes.
10      Q.    Is this where that goes?
11      A.    Yes.
12      Q.    And would you just be kind enough to read me
13  that correction again so I can make a note in my thing?
14      A.    I don't remember exactly what it originally
15  said, but the correct numbers are, let's see, we
16  diverted -- I've already gone through this. -- 316
17  total.  43 percent comes back to the river, so we're
18  adding 185.  And so that means that 350 cubic feet per
19  second is -- well, the flow would have been less than
20  350 cfs about 50 percent of the time and less than
21  420 cfs about 75 percent of the time on an annual
22  basis.
23      Q.    Segments 3 and 4, 24 rapids, thereabouts?
24      A.    Sounds right.
25      Q.    Do you have a picture of each rapid?
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 1      A.    I would have to go back to see if I have a
 2  picture of every rapid.  I'm not sure if I do or not.
 3      Q.    And do you have a corresponding cfs number to
 4  go with each rapid, if you have a picture?
 5      A.    Well, as I've said before, we know what the
 6  measured flows are at the gages during the time that
 7  the helicopter was flying.
 8      Q.    All your pictures are from those four dates,
 9  and there aren't any other?
10      A.    Either from those -- yes.  Yes.
11      Q.    Okay.  No, I get you got the cfs for those
12  four.  I didn't realize that every picture was from
13  those four dates.
14      A.    Yes, of the ones that I took.  We talked
15  about other photographs that were not ones that I
16  actually took, that I pulled from the website.
17      Q.    Okay.  But even for -- I'm just talking we've
18  got 24 rapids.
19      A.    Right.
20      Q.    Did you take a picture of every rapid?
21      A.    I just said I'm not sure if I did or not.
22      Q.    And so if there's rapids in there that you
23  didn't take a picture of, those are ones that you
24  pulled from a website?
25      A.    Not necessary -- no, actually, I think I have
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 1  pictures of all the ones that I pulled from the
 2  website.  I used the website just to give a different
 3  perspective on what that rapid looks like.
 4      Q.    You've got me confused.  I'm just trying to
 5  see if you have a cfs number for every picture?
 6      A.    Again --
 7      Q.    Whether you took it or somebody else did.
 8      A.    -- I know what the flow was at the gages on
 9  the date that I took the photographs.  I do not know
10  the specific dates that the other photographs were
11  taken; and, therefore, I don't know specifically what
12  the discharge is in those photographs.
13      Q.    Got it.  Okay.  Page 16, which is, I guess,
14  your 12, maybe.
15      A.    Okay.
16      Q.    And in there you talk about modern alluvium,
17  and I just want you to tell me what you mean when you
18  talk about modern alluvium.  What's modern alluvium
19  versus old-fashioned alluvium?
20      A.    So which page are we talking about now?
21      Q.    Okay.  Figure 15 is in the middle of it.  The
22  paren Figure 15.  Figure 16 is down at the start of the
23  next paragraph.
24      A.    You mean the reference to those figures?
25      Q.    Yes.  It starts out, at the top of the page,
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 1  2.2.3, Segment 4.
 2      A.    Okay.  And your question, again, please?
 3                 MR. BREEDLOVE:  I'm sorry, so what page
 4  is that on your --
 5                 THE WITNESS:  It's Page 20 in the PDF
 6  file or it's Page 16 in the actual document.
 7                 MR. BREEDLOVE:  Is there any way that
 8  you can refer to the page number of the document?
 9                 MR. HELM:  I did.  I said 16.
10                 MR. BREEDLOVE:  No, I know; but when
11  you're doing your questioning, can you refer to the
12  page number of the document rather than the PDF?
13                 MR. HELM:  Oh, this thing?  Sure.  I'll
14  do whatever you want.  I'll try.  Let me put it that
15  way.  I might not do everything you want.
16                 MR. BREEDLOVE:  Thank you.
17  BY MR. HELM:
18      Q.    Yeah, I want to know what the definition of
19  modern alluvium is, as distinguished from alluvium or
20  old alluvium?
21      A.    Right.  I think in geologic terms, I would
22  say it's Holocene-age alluvium.  It's alluvium that's
23  been deposited under the current hydrologic regime,
24  recent.
25      Q.    How many years back; thousands?
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 1      A.    Generally speaking, modern alluvium would not
 2  be thousands of years old.
 3      Q.    Before civilization, as I use it?
 4      A.    Well, it's difficult to answer that question,
 5  because it depends on the context that you're asking
 6  the question.
 7      Q.    I just want to know -- you've used it several
 8  times in your report.
 9      A.    Sure.
10      Q.    And I'm not a geologist or a hydrologist, and
11  I don't know what a modern alluvium is from alluvium or
12  old alluvium.
13      A.    Well, it's alluvium that's been moved to its
14  present location under the current hydrologic regime,
15  relatively recently.
16      Q.    Okay.  When you were determining navigability
17  of the Verde River, what was your understanding of how
18  long it had to be navigated, in terms of time, to be
19  held navigable?
20      A.    I didn't have a specific time in mind.
21      Q.    In your mind, would it have had to have been
22  navigable all year round?
23      A.    Not necessarily.
24      Q.    Could we have navigated it for four months
25  and had that been good enough to be navigable for
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 1  title?
 2      A.    It could have been.
 3      Q.    On Page 16 you use the wording, at the end of
 4  the paragraph, that these are not the greatest
 5  challenges to navigation; and I think that's in the
 6  last full paragraph, maybe.
 7      A.    Yes, I see that.
 8      Q.    What do you mean when you use that kind of
 9  terminology, not the greatest challenges to navigation?
10            Do you expect a guy in an old canoe to get
11  through?
12      A.    What I mean is there are many other locations
13  along the river that would be more challenging to
14  navigate, more difficult to navigate than the sites
15  where we did our detailed studies.  The rapids,
16  specifically.
17      Q.    Those three sites; you're talking about three
18  sites?
19      A.    This is referring to those three sites, yes.
20      Q.    So you wouldn't disqualify the river from
21  being navigable if you had to rely on just those three
22  sites?
23      A.    If the entire river was like those three
24  sites, it would move it certainly more in the direction
25  of being navigable.
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 1      Q.    And in the paragraph right below there, you
 2  see "Pearthree, 1993"?
 3      A.    Yes.
 4      Q.    And right after that you say "The active
 5  channel at this site is about 200 feet wide and flanked
 6  by narrow bands of vegetation."
 7            Do you see that?
 8      A.    Yes.
 9      Q.    What's the time frame we're dealing with with
10  that description?
11      A.    Well, it's a description of what we observed
12  when we did our data collection.
13      Q.    So 2002?
14      A.    Yes.
15      Q.    Was it little, low flows?
16      A.    At that site the flows were between 250 and
17  300 cfs.
18      Q.    Figure 11, right above it, you're talking
19  about the Tangle Creek gage, and you give us the 259 to
20  296 cfs numbers there?
21      A.    Yes.
22      Q.    What would those numbers be with the Burtell
23  correction?
24      A.    Actually, they would be the same.
25      Q.    So those are Burtell-corrected numbers that
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 1  you use?
 2      A.    No.  They're outside the period for which I
 3  made the corrections; November.
 4      Q.    Oh, get it.  These fall within the April
 5  to -- these numbers fall outside the April to
 6  September --
 7      A.    Yes.
 8      Q.    -- time frame?
 9      A.    Yes.
10      Q.    Okay.  What would they be if you made the
11  Burtell correction to them, even though it's outside
12  the time?
13      A.    Well, they would be 185 cfs --
14      Q.    More?
15      A.    -- larger.
16      Q.    Is that alls it is; it would be --
17      A.    Yeah.
18      Q.    -- 259 plus 185 and 296 plus 185?
19      A.    Yes.
20      Q.    Okay.  This would be Figure 17.
21            These numbers, are they outside the April to
22  September that this plot represents?  Are these the 259
23  numbers, or are they the --
24      A.    Yes.  This is demonstrating that our model
25  calibrates to the measured water surface at those
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 1  flows.
 2      Q.    And it's using the 259?
 3      A.    Yes, and 296.
 4      Q.    All right.  And if I wanted to make it look
 5  like Burtell, I would add the 185 to it?
 6      A.    But I don't want to make it look like
 7  Burtell --
 8      Q.    I know you don't.
 9      A.    -- because it's outside the April to
10  September period.
11      Q.    If we wanted to compare the Burtell numbers,
12  we would add the 185 to it?
13      A.    Well, the purpose of this plot is to compare
14  our predicted water-surface elevation from the model
15  with the measured values.  We measured values of 259 to
16  296.  Those were the measured values at the gage.  And
17  we have water-surface elevations, so we run the model
18  for those flows to see if we match the water surface.
19  It's irrelevant of the time frame.
20      Q.    Can we agree that my purposes might not be
21  your purposes?
22      A.    Sure.
23      Q.    Good enough.
24            Okay, now, this is Figure 20, which is one of
25  your 1934 aerials, right?
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 1      A.    Yes.
 2      Q.    Would you tell me how many braids you see in
 3  this photo?
 4            And just kind of identify, give us a running
 5  tour, starting at the top, where you see the first
 6  braid, where you see the second, third, fourth, fifth,
 7  what have you?
 8      A.    Well, at this flow level -- well, parts of
 9  this actually appear dry.  But there's one channel that
10  comes around the left side of the valley.  It's a
11  single-thread channel through this constriction, and
12  then there are other higher flow chutes back that you
13  see across this bar.
14      Q.    So there's just that one, basically, that one
15  chute that you see coming down --
16      A.    No.
17      Q.    -- from the top on an angle?
18      A.    No, I see other high flow chutes.  There's
19  one between the vegetation here.  There's a scar here
20  that probably a high flow chute.  There's a scar here
21  that was a high flow chute.
22      Q.    There's inactive at this point --
23      A.    They are not carrying --
24      Q.    -- because they're not carrying any water?
25      A.    They're not carrying water at this point.
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 1      Q.    Do you know the cfs when this one was taken?
 2      A.    I actually don't.
 3      Q.    Do you have it; is it just not with you
 4  today, but is it recorded somewhere where we could
 5  look?
 6      A.    I don't know the specific date that this
 7  photograph was taken on.  If we knew that, we could
 8  certainly look.
 9            Well, maybe not, because --
10      Q.    Because we don't have gage records back that
11  far?
12      A.    -- the gage record doesn't go back that far.
13      Q.    Do the gage records go back that far?
14            And I think his answer was is he shook his
15  head and said they don't go back that far.
16      A.    At this location, they do not.
17                 COMMISSIONER ALLEN:  Mr. Chairman.
18                 CHAIRMAN NOBLE:  Bill.
19                 COMMISSIONER ALLEN:  Yes.  If you look
20  at the USGS publication, Part 9, Colorado River Basin
21  through September of 1950, during that particular year,
22  the flow in 1934 did not exceed 257 cubic feet per
23  second.  So it was a low flow; it was relatively low
24  flow during this period.
25                 MR. HELM:  Boy, I'm miserable on
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 1  history.  Were the dams in place or not in place?
 2                 COMMISSIONER ALLEN:  No.
 3                 MR. HELM:  They're not in place?
 4                 COMMISSIONER ALLEN:  No.
 5                 MR. HELM:  I hate to cross-examine you,
 6  Commissioner, but how long -- does that have cfs for
 7  all of that year?
 8                 COMMISSIONER ALLEN:  It has for each
 9  month.
10                 MR. HELM:  Oh, for each month?
11  Dynamite.
12                 COMMISSIONER ALLEN:  Yes.
13                 MR. BREEDLOVE:  Is that in evidence?
14                 CHAIRMAN NOBLE:  Bill, what are you
15  looking at?
16                 COMMISSIONER ALLEN:  Yes, it is.
17                 MR. HELM:  Could you tell me what
18  exhibit number it is?
19                 COMMISSIONER ALLEN:  I'm not sure what
20  the --
21                 MR. SLADE:  We'll find it.
22                 COMMISSIONER ALLEN:  I think it's been
23  presented by two or three people, but I'm not sure what
24  the number of it is.
25                 MR. BREEDLOVE:  I thought so.  I just
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 1  wanted to know for the record what we're referring to.
 2                 MR. HELM:  Joy, will you give us the
 3  record citation?
 4                 MS. HERNBRODE:  I'm working on it.
 5                 MR. HELM:  Thank you.
 6                 COMMISSIONER ALLEN:  It's not marked on
 7  my copy.
 8                 MS. HERNBRODE:  Is that the U.S.
 9  Department of Interior Report on Water Supply of the
10  Lower Colorado?
11                 COMMISSIONER ALLEN:  Compilation of
12  Records of Surface Waters of the United States Through
13  September 1950, Part 9, Colorado River Basin,
14  Geological Survey Water-Supply Paper 1313.
15                 MR. HOOD:  I believe that's Freeport 31
16  or 33.
17                 MS. HERNBRODE:  I also have X045.
18                 MR. HOOD:  Freeport 33.
19                 MR. HELM:  Do we have a consensus?
20                 MS. HERNBRODE:  X045 has five pages in
21  it that appears to be that document.
22                 MR. BREEDLOVE:  Yes.
23                 Joy is correct, it's X045.
24                 CHAIRMAN NOBLE:  Who are you going to
25  believe?
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 1                 COMMISSIONER ALLEN:  No, I agree with
 2  you.  I don't object to that.  It has five pages.
 3                 CHAIRMAN NOBLE:  That's why it's X05.
 4  I'm with you every time.
 5                 MR. SLADE:  45.
 6  BY MR. HELM:
 7      Q.    Page 33, Figure 27.
 8      A.    Yes.
 9      Q.    That's another one of your three study sites,
10  right?
11      A.    Yes, it is.
12      Q.    And, again, are the information that's
13  collected for that study site outside of the April to
14  September time frame?
15      A.    Yes.
16      Q.    And if we want to adjust it, we would just
17  still add a 185 to it?
18      A.    You could add 185 to the numbers, yes.
19      Q.    Figure 28, Page 34.  Again, this figure is
20  constructed when Horseshoe was empty, correct?
21      A.    It was pretty empty at the time we collected
22  these data points.
23      Q.    And that would be the same for Figure 33 --
24  or, I'm sorry, Figure 27 also?
25      A.    Yes.
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 1      Q.    Figure 30, Page 35.  Again, this is your
 2  third location that you studied?
 3      A.    Yes.
 4      Q.    And the same comments that we've discussed at
 5  the other locations would apply to this one?
 6      A.    Yes.
 7      Q.    The same with Figure 31?
 8      A.    Yes.
 9      Q.    You'll be happy to know I'm through that.
10            Still not out of computers, though.
11            I'm back to definitions for a minute again.
12  You talked about different types of channels in your
13  report.  You've got an active, a chute, a low flow, a
14  main; fair enough?
15      A.    There is discussion of that in the MEI 2003
16  report.
17      Q.    I just want you to define active, chute, low
18  flow, and main for me, as you use them.
19      A.    Yes.  The active channel is the portion of
20  the channel that is mostly unvegetated, and it contains
21  modern alluvium that is moved around by the river at
22  appropriate flow levels.
23            What was the next one?  Chute.
24      Q.    Chute.
25      A.    A chute channel is a channel that cuts across
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 1  a bar or on the back side of a bar.
 2            The next one is main channel.  Main channel
 3  and active channel are probably synonymous in this
 4  sense.
 5            And what was the fourth?
 6      Q.    You can skip it.  It's low flow, and you've
 7  already done that.
 8      A.    Okay.
 9      Q.    You have put rapids and riffles kind of in
10  the same category, or at least that's the impression I
11  get, in terms of them being significant impediments in
12  the river.
13      A.    Okay.
14      Q.    Fair?
15      A.    Okay.
16      Q.    And I would like you -- forget about rapids
17  for a minute, but explain to me how a riffle is a
18  significant impediment to a historical watercraft.
19      A.    Because they're very shallow, so there isn't
20  enough draft.
21      Q.    Couldn't handle your 13-inch boat?
22                 CHAIRMAN NOBLE:  Inch?
23  BY MR. HELM:
24      Q.    Depth.  I forget what -- the poling boat or
25  whatever.
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 1      A.    Many of the riffles I doubt would have
 2  13 inches of depth through the riffle.
 3      Q.    Did you verify the depth of the riffles along
 4  the Verde?
 5      A.    Only the ones at the three study sites.
 6      Q.    Is the significant impediment of a rapid just
 7  that it's a bigger riffle?
 8      A.    Well, I think in general, there would be more
 9  hazards associated with a rapid than a riffle.  The
10  main issue with the riffle is the shallow draft.  A
11  rapid there are other issues of, you know, danger of
12  overturning, rough water that is hard to navigate.
13      Q.    You know, one thing comes to mind.  I haven't
14  yet heard you talk about beaver dams.
15      A.    I don't believe I --
16      Q.    Are there no beaver dams on the Verde?
17      A.    I have no knowledge of beaver dams on the
18  Verde River.
19      Q.    You didn't see one on any of your flights?
20      A.    I don't recall seeing a beaver dam, no.
21      Q.    So that impediment may not exist on the
22  Verde?
23      A.    It may or may not.  I'm not speaking to that
24  question.
25      Q.    You don't know, at any rate?
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 1      A.    I do not know.
 2      Q.    Just a clarification question.  You rely on
 3  Hereford, et al., 1997 and Graf, 1979 for your
 4  proposition on Page 5 that alluvial fans and bars form
 5  rapids that severely limit navigability; is that
 6  correct?
 7      A.    Yes.
 8      Q.    Could you tell me where on the Verde you find
 9  the large fan-forming debris flows?
10      A.    Well, I think we addressed that with
11  Ms. Hernbrode yesterday.
12      Q.    I sometimes miss those.
13      A.    I'm sorry?
14      Q.    I sometime missed that.  I might nod off back
15  there.
16      A.    That's fair enough.
17            There are a number of places where alluvial
18  fans constrict the river against the side of a canyon
19  wall, and they create riffles and rapids.
20      Q.    Can you tell me where; can you identify any
21  of them?
22      A.    I would have to go through the photographs of
23  all the rapids on the Verde River.  As I sit here right
24  now, I can't point you to a specific one.
25      Q.    Can you identify any of them from the
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 1  photographs that you've put in your report?
 2      A.    I may be able to.
 3      Q.    Okay.  We'll come back to that.
 4            The only waterfall I think you're aware of is
 5  Verde Falls, right?
 6      A.    That's the only thing I am aware of that
 7  would come close to qualifying as a falls.
 8      Q.    I understand.
 9      A.    Yeah.
10      Q.    And you might get an argument from some
11  people on whether it's a falls or not?
12      A.    That's also true.
13      Q.    And historically, in terms of what you've
14  read and what you've researched, you haven't seen any
15  other falls mentioned?
16      A.    I have not.
17      Q.    Not all rapids get worse at higher flows, do
18  they?
19      A.    Not necessarily, no.
20      Q.    They can wash out; and if it's deep enough,
21  you just go right over the top of them and never know
22  they're there, right?
23      A.    That does happen, yes.
24      Q.    Did you make any study along the Verde to
25  determine whether all of them always stayed nasty
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 1  rapids or whether they washed out at certain depths,
 2  that sort of stuff?
 3      A.    I didn't.
 4      Q.    Maybe I misunderstood this.  On Page 9 of
 5  your report, you state that Segment 5 is entrenched in
 6  a relatively narrow, deep canyon.  Yet you're talking
 7  about it being braided.  And you confused me.
 8      A.    Different segments.
 9      Q.    I thought they were both Segment 5.
10      A.    Can you read for me the specific language
11  you're talking about?
12      Q.    Page 9.  No, I just made a note to myself.  I
13  can pull up Page 9, if you want.
14      A.    Page 9.
15      Q.    You'll have to look for me.  I can't see.
16      A.    Sorry.
17      Q.    I'm sorry.
18            You know, let's just forget about it.  It's
19  not a big enough deal.
20            Is it fair to say that all rivers everywhere
21  experience occasional navigational difficulties?
22      A.    I'm not sure I'm prepared to make that broad
23  of a statement.
24      Q.    Your island-braided discussion --
25      A.    Yes.
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 1      Q.    -- what you mean there, if I've got it
 2  correctly, is that there's two channels with an island
 3  stuck in the middle of them?
 4      A.    Well, when I refer to island-braided, I'm
 5  referring to a system where, for some reason, a bar or
 6  an island has formed in the middle between two
 7  channels, and it's a relatively stable feature under
 8  the present condition.
 9      Q.    You and I are on the same wavelength.  That's
10  exactly what I mean.  It's got a channel on this side,
11  a channel on this side, and solid ground in between?
12      A.    Right.
13      Q.    Did you have Mr. Burtell's report before you
14  finished your report?
15      A.    I'm sure I did, yes.
16      Q.    Do you guys have any system of coordination
17  worked out between the two of you?
18      A.    We have no formal system of coordination, no.
19      Q.    Informal?
20      A.    I wouldn't even go that far, I think.
21                 MR. HOOD:  If you look on the relative
22  dates of submission, John, that probably answers your
23  question, if you're really interested in an answer.
24                 CHAIRMAN NOBLE:  That was testimony by
25  Mr. Hood.
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 1                 MR. HELM:  I heard that.  Can we swear
 2  him in?
 3  BY MR. HELM:
 4      Q.    All of the curves, modeling you did are in
 5  sections of the river that are affected, to some
 6  degree, by the dams, right?
 7      A.    Sites 2 and 3 are definitely directly
 8  affected by the dams.  There is some minor effect
 9  during very short periods of time in the lower portion
10  of Site 1, of Horseshoe Reservoir specifically?
11      Q.    One that I'm not sure I got the definition
12  for from you, boating channel.
13      A.    I'm not sure I've used that phrase.
14      Q.    It's been used a lot.  What do you understand
15  it to mean?
16      A.    I assume it's the channel that you would put
17  your boat in.
18      Q.    Okay.  Presumably the one with the most
19  water?
20      A.    That would be logical.
21      Q.    Do you have any rating curves for Segment 5
22  downstream of Needle Rock?
23      A.    I don't believe so.  I'm pretty sure our
24  Site 3 is upstream from Needle Rock.
25      Q.    Do you have any depth estimates for that
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 1  Segment 5?
 2      A.    I have no specific depth estimates.
 3      Q.    Other than the three cross-sections, do you
 4  have any specific depth evidence anywhere?
 5      A.    Well, I have more than three cross-sections.
 6      Q.    I'm talking about your three locations.
 7      A.    Okay.
 8            Those are the places where I have
 9  quantifiable data on depths.
10      Q.    Page 32, last paragraph before your
11  conclusion, you say the low flow channels were most
12  likely wider, shallower and less stable.
13      A.    Okay.
14      Q.    What specific evidence do you have to support
15  that statement?
16      A.    Well, first of all, I'm inferring that from
17  the fact that there would be less riparian vegetation,
18  and we discussed that at some length this morning.
19      Q.    So you don't have anything specific other
20  than it's your understanding of the way rivers operate?
21      A.    And the 1934 photographs certainly indicate
22  that.
23      Q.    Aren't those '34 photographs upstream of
24  Horseshoe?
25      A.    No.
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 1      Q.    Okay.  Making progress.
 2            Page 5 through 9, your pictures are not
 3  pictures of the Verde, correct?
 4                 MR. MCGINNIS:  I'm sorry, John, are you
 5  on the report or the PowerPoint?
 6                 MR. HELM:  Report.  If I put the
 7  PowerPoint in here, we're really going to get messed
 8  up.
 9                 MR. MCGINNIS:  If you want to look at
10  the pictures, you might want to change your mind.
11                 MR. HELM:  Well, I could.  I'm going for
12  it.
13                 You're right.  I must have been looking
14  at the PowerPoint.
15  BY MR. HELM:
16      Q.    These are the pictures of Alaska and places
17  like that?
18      A.    Yes.
19      Q.    And none of those are of the Verde River?
20      A.    They are not.
21      Q.    None of those are even of a river in Arizona,
22  are they?
23      A.    They are not.
24      Q.    Okay.  Are any of them of what you would,
25  quote/unquote, call dryland rivers?
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 1      A.    The first photograph of the Colorado River,
 2  that's in a dryland area.  I would call that a dryland
 3  river.  The others, probably not.
 4      Q.    The charts that Dr. Schumm invented --
 5      A.    Yes.
 6      Q.    -- you testified that some portions of the
 7  Verde may not fit on that chart?
 8      A.    Yes.
 9      Q.    Explain to me what you mean when it won't fit
10  or they won't fit on the chart.
11      A.    Good portions of Segments 3 and 4 are
12  controlled by bedrock and erosion-resistant old
13  terraces and other basin-fill material that is also
14  erosion-resistant.
15            This chart specifically refers to rivers that
16  build their character within transportable alluvium.
17  And so when you have bedrock controls or those sorts of
18  controls on the behavior of the river, that tends to
19  overshadow the effects of the alluvial processes and,
20  therefore, controls the form of the river.
21      Q.    So basically what we can say about that chart
22  is that it's applicable to Segment 5 and probably only
23  Segment 5?
24      A.    Of the three segments that I specifically
25  studied, yes.
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 1      Q.    And you don't know whether it's applicable to
 2  the other two?
 3      A.    There would be portions of Segment 4 that
 4  some aspects of this chart would be applicable, and at
 5  Segment 3, for that matter.
 6      Q.    Okay.  Let me see if I'm on the right --
 7            Would you pull up Page 23 of your -- I'm
 8  having a mental break -- of your program that you ran
 9  here when you were testifying?
10      A.    The PowerPoint?
11      Q.    Yeah.  Maybe it was Page 23 of the other.
12  I'm talking about you had a discussion where you were
13  talking about a 2-foot depth during a period of low
14  flow.  I took that to mean when you were studying your
15  three areas, with no water in the lake.  Do you recall
16  that testimony?
17      A.    Not specifically.  I'm not sure what you're
18  referring to.
19      Q.    I have a reference to Page 23.  Would you
20  look at Page 23 on your report?
21            What's the depth of the water-surface
22  elevation we're looking at in there?
23      A.    Well, it's highly variable.
24      Q.    Any of it 2 foot or better?
25      A.    2 feet or more?
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 1      Q.    Yeah.
 2                 COMMISSIONER ALLEN:  What page is that?
 3                 THE WITNESS:  It's Page --
 4                 MR. HELM:  23.
 5                 COMMISSIONER ALLEN:  Not in the
 6  PowerPoint.
 7                 MR. HELM:  No.  We're on the --
 8                 COMMISSIONER ALLEN:  But that is also in
 9  the PowerPoint.
10                 THE WITNESS:  Oh, I'm sorry.
11  BY MR. HELM:
12      Q.    Okay, that could very well be.  I don't have
13  the PowerPoint.
14      A.    Oh, I'm sorry.  Let me get it up on the
15  screen.  I didn't realize it was new.
16      Q.    Is there any portion of the water depth
17  you're displaying here that is 2 feet?
18      A.    Yes.
19      Q.    What portion?  Identify it with your little
20  trusty red dot.
21                 COMMISSIONER ALLEN:  What page is that,
22  Bob?
23                 THE WITNESS:  23.
24                 COMMISSIONER ALLEN:  26?
25                 THE WITNESS:  23.
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 1                 COMMISSIONER ALLEN:  Not in the
 2  PowerPoint?
 3                 THE WITNESS:  No, it's in the report.
 4                 COMMISSIONER ALLEN:  But it's also in
 5  the PowerPoint.
 6                 THE WITNESS:  Oh, it is in the
 7  PowerPoint.
 8                 MR. HELM:  Oh.  I don't know the page.
 9  It could very well be.
10                 THE WITNESS:  I don't know what page it
11  is in the PowerPoint.
12                 MR. FULLER:  34.
13                 MS. HERNBRODE:  34.
14                 THE WITNESS:  Yes.
15                 I'm sorry, the question was?
16  BY MR. HELM:
17      Q.    You were going to show me where the 2 foot
18  depths are with your trusty little red dot.
19      A.    Yes.  So these blocks are 5 feet from one
20  grid point to the other.
21      Q.    Okay.
22      A.    So about 40 percent of that.  So anywhere
23  that you have the distance between this water surface
24  line and the solid black line is greater than about
25  40 percent of one of those blocks is 2 feet or more.
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 1  So this area looks to be more than 2 feet.  This pool
 2  is more than 2 feet.  That pool is more than 2 feet.
 3  This area up here is more than 2 feet.
 4      Q.    Now, this was done at a very low flow in the
 5  river, correct?
 6      A.    This represents flows between 260 and
 7  300 cfs.
 8      Q.    Do you classify that as a low flow?
 9      A.    No.
10            Flows are lower than that more than
11  50 percent of the time.
12      Q.    This was done when there was no water in the
13  lake, correct?
14      A.    The reservoir level was quite low when we
15  collected the data that you see here.
16      Q.    So there's no backwater effect at this point
17  in time up here?
18      A.    There is no backwater effect.
19      Q.    You testified, when you were testifying on
20  direct, I believe, that you didn't see any impact in
21  the Tangle Creek area as a result of Horseshoe Lake at
22  the time you were doing the study?
23      A.    Yes, that's correct.
24      Q.    And is the reason you didn't see any impact
25  because there was no water in Horseshoe at that time?
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 1      A.    No, I looked at a broader perspective in
 2  terms of the frequency with which the reservoir gets up
 3  in -- when it gets to high elevations and what portion
 4  of those sites are impacted, the relative elevations of
 5  the water surface during those times, and the profile
 6  of the river.  I looked at the character of the
 7  sediment in the river.
 8      Q.    You talked about the -- I don't remember the
 9  name of it, but the canoe guide that you had, that you
10  were taking rapids from and talking descriptions of the
11  rapids and this sort of stuff; do you recall that?  You
12  used the State Canoe Guide or whatever it was?
13      A.    There were two different guides.  I used the
14  Forest Service Guide, and I also looked at the Arizona
15  State Parks.
16      Q.    Sure.  And I think in both of them, but I
17  could be wrong, you stated that at certain places, for
18  example, at the Verde Falls, the guide recommended
19  scouting?
20      A.    I believe both of them recommend scouting.
21      Q.    Why would you scout the Verde Falls if it was
22  an impediment to navigation?  You would just get out
23  and go around it, wouldn't you, portage?
24      A.    Not necessarily.
25      Q.    So there are some people or at some times of
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 1  the year when one could navigate Verde Falls?
 2      A.    People boat through Verde Falls, yes.
 3      Q.    And that's the reason the boating guides tell
 4  us to scout it is go up and take a look at it, and you
 5  could probably get through it if it looks good?
 6      A.    I don't think they're making any judgment
 7  about whether you can probably get through it, but it's
 8  a wise idea to go have a look at it before you try it.
 9      Q.    If you couldn't, wouldn't you think they
10  would say don't do it, get out and carry your boat
11  around?
12      A.    Well, in fact, one of the guides recommends
13  portaging around it.
14      Q.    So they do tell you that when it is that
15  problem?
16      A.    Yes.
17      Q.    I think I've got it right.  You didn't
18  attempt to quantify any of the depths of any of the
19  riffles you identified on the Verde, correct?
20      A.    No, that's not correct.
21      Q.    What ones -- well, except for the three that
22  might be at your site.
23      A.    Yes, that is correct.
24      Q.    So the other 21, or whatever there are, you
25  didn't attempt to do anything?
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 1      A.    I did not make measurements at those riffles.
 2      Q.    A stream gage can be used to get a flow rate,
 3  correct?
 4      A.    Yes.
 5      Q.    A rating curve is used to estimate flow at
 6  the gage, correct?
 7      A.    Yes.
 8      Q.    Can you describe how to go from a discharge
 9  to a flow depth or vice versa with that information?
10      A.    You can't infer the flow depth from just that
11  information.
12      Q.    You can or cannot?  I'm sorry.
13      A.    You cannot.
14      Q.    Cannot.
15      A.    You cannot.
16      Q.    Why can't you?  What are you missing?
17      A.    Because it tells you nothing about where the
18  bottom of the river is.
19      Q.    Okay.  So in addition to those two items, you
20  need to know where the bottom of the river is, and I
21  assume by that you mean an elevation?
22      A.    Yes.
23      Q.    An identifiable elevation?
24      A.    Yes.
25      Q.    You used at varying times requirements that
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 1  the flows have to be reliable in order to make a river
 2  navigable.
 3      A.    Okay.
 4      Q.    And I just would like you to tell me how long
 5  is reliable?
 6      A.    Well, similar to your question about what's
 7  an ordinary flow, there isn't a hard, fast number for
 8  reliable.  It has to be a long enough period of time to
 9  support commerce.
10      Q.    Okay.  And I just want to know what you think
11  that time frame is from your perspective; not from the
12  perspective of anybody else.
13      A.    I'm not sure that I have a specific quantity
14  of time in mind.
15      Q.    You know it when you see it; is that the --
16      A.    I guess so.
17      Q.    And you haven't seen it on the Verde?
18      A.    I haven't seen it on the Verde.
19                 MR. HELM:  I don't have any more
20  questions.
21                 I can do more, if you want.
22                 CHAIRMAN NOBLE:  Is there anyone who
23  wishes to ask Dr. Mussetter some questions?
24                 Yes, please.
25                 MS. ARMSTRONG:  Just a few.
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 1                 MR. HOOD:  I will have just a few as
 2  well.
 3                 CHAIRMAN NOBLE:  Mr. McGinnis?
 4                 MR. MCGINNIS:  Just a few; 10 minutes,
 5  maybe.
 6                 MR. HELM:  You're listening to a
 7  fairytale right now.
 8                 MR. MCGINNIS:  I'll be shorter than
 9  Mr. Helm.
10                 CHAIRMAN NOBLE:  Did you say 10 over
11  here?
12                 MS. HERNBRODE:  I'm good, thank you.  I
13  had enough fun yesterday.
14                 CHAIRMAN NOBLE:  Let's take a break now.
15                 COMMISSIONER ALLEN:  Mr. Chairman,
16  before we do, in reviewing again the data that I spoke
17  of earlier for 1934, there is a time during August of
18  that year that the flow was 452 cubic feet per second.
19  The mean for the year was 227.
20                 CHAIRMAN NOBLE:  Thank you.
21                 COMMISSIONER ALLEN:  I would also make
22  one other comment.
23                 If you take the means for the years
24  1890, 1889 through statehood, 2012, the mean is 783.96
25  cubic feet per second.
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 1                 If you take the mean for the time frame
 2  between 1912 and 1938, when I believe it -- through
 3  '38, between '38 and '39, at least 26 years, the mean
 4  is 772.54 cubic feet per second.
 5                 After Bartlett was closed, the mean was
 6  560 cubic feet per second, based on the data that's
 7  here.
 8                 CHAIRMAN NOBLE:  Are there any questions
 9  for Mr. Allen?
10                 Okay.
11                 MR. HELM:  I can ask you some, if you
12  want.
13                 CHAIRMAN NOBLE:  No.  We'll take a break
14  now.
15                 (A recess was taken from 2:40 p.m. to
16  2:59 p.m.)
17                 CHAIRMAN NOBLE:  Are we ready to
18  proceed?
19                 MS. ARMSTRONG:  I am.
20                 CHAIRMAN NOBLE:  Dr. Mussetter, Jody,
21  George?
22                 Okay, we're ready to go.
23                 MS. ARMSTRONG:  Well, good afternoon,
24  Commissioners.  Susan Montgomery for the Yavapai-Apache
25  Nation.
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 1                    CROSS-EXAMINATION
 2  BY MS. ARMSTRONG:
 3      Q.    And, hello, Mr. Mussetter.
 4      A.    Hello.
 5      Q.    How are you today?
 6      A.    I'm doing fine.
 7      Q.    Yes, the marathon is proceeding posthaste.
 8            I just had a couple of points of
 9  clarification, and it may be that I didn't understand
10  the question or maybe the answer.  So I'm going to try
11  to role through this very quickly, and I just want to
12  start with something I thought I heard you say before
13  lunch today, when you were talking to Mr. Helm, and I
14  just want to be clear if this is your testimony.
15            I think I heard you say that braided channels
16  did not exist upstream of Bartlett during ordinary and
17  natural conditions.  Was that the intent of your
18  testimony?
19      A.    When I made the statement, I was specifically
20  thinking of Segments 3 and 4.  I wasn't really thinking
21  of the upper two segments that I didn't do detailed
22  work on.
23      Q.    And despite the fact that you said you didn't
24  do detailed work on it, you did review, and as you
25  stated in your earlier testimony, significant materials
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 1  and used your own professional judgment, and you did
 2  come to some conclusions about those segments upstream,
 3  particularly Segment 2, upstream of Bartlett?
 4      A.    That's correct.
 5      Q.    Okay.  So let me just ask you.  Is it your
 6  testimony then that braided conditions did exist under
 7  ordinary and natural conditions upstream of Bartlett?
 8      A.    There were some portions of Segment 2 that
 9  undoubtedly had braided conditions, multichannel
10  conditions.
11      Q.    Okay.  Thank you.
12            And then I would like to take another look at
13  the infamous chart, and it's the chart that's in your
14  report as Figure 2, and I think it's Slide 4 in your
15  PowerPoint as well, so either one.
16            And I'll confess it took me several rounds to
17  really get my arms around this chart, and I'm not
18  really sure I have it, so if I go off track, you can
19  look at me quizzically.
20      A.    That's fair enough.
21      Q.    Thank you.
22            Okay.  With regard to this chart, which is
23  Figure 2 in your report on Page 4, where would you put,
24  so I can understand, if at all, where would you put
25  Segment 2, based upon everything you've worked on and
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 1  reviewed on this chart, under ordinary and natural
 2  conditions or before civilization, as Mr. Helm would
 3  say.
 4                 MR. HELM:  He would.
 5                 THE WITNESS:  I think Segment 2 would
 6  have probably been somewhere in this 3b to 4 range,
 7  under those conditions.
 8  BY MS. ARMSTRONG:
 9      Q.    Okay.  And has that changed at all under
10  current conditions from the information you've
11  reviewed?
12      A.    Yes.  I think the changes in the flow regime
13  and the other changes associated with bridge crossings
14  and development has shifted it back towards the upper
15  left.  So it's probably in the 3a to 3b range at this
16  time.
17      Q.    All right.  And with regard to relative
18  navigability, I had this on kind of a cross-section.
19  So is it true that if you go upward to the left, you're
20  talking about more navigable; and as you go down to the
21  right, you're talking about less navigable conditions?
22      A.    As a general proposition, that's true.
23      Q.    As a general.  Thank you.  I was afraid I was
24  going to get that wrong, but...
25            You also testified earlier today with


Coash & Coash, Inc.







VERDE RIVER     VOLUME 10     02/24/2015 Page 2281


 1  Mr. Helm, I think you said something along the lines
 2  that there would be significant challenges with regard
 3  to carrying out commerce, was the discussion at the
 4  time, or navigation for purposes of commerce in
 5  Sections 3, 4, and 5 at the time of statehood or around
 6  then.  Is that close to what you testified?
 7      A.    Yes.
 8      Q.    You can correct me if I --
 9      A.    No, that's correct.
10      Q.    Okay.  That being the case and everything
11  you've looked at it, I understand it too that there
12  would be significant challenges, or at least
13  challenges, for Segment 2 as well?
14      A.    Yes.
15      Q.    What would some of those challenges be, just
16  in a nutshell?
17      A.    Well, particularly under the natural
18  conditions --
19      Q.    Yes.
20      A.    -- the river was probably somewhat wider and
21  shallower, so shallow depths would be the primary
22  factor.
23      Q.    That would be one of the factors that you
24  considered --
25      A.    Yes.
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 1      Q.    -- or would consider?
 2            And there was some discussion with Mr. Helm
 3  as well earlier about understanding that you did --
 4  that your specific tests to Segment -- or your studies
 5  as to Segment 3 through 5, but he was asking you about
 6  your reliance on other professional journals and
 7  Mr. Schumm's report and your own opinion.
 8            And you had indicated that commonly in
 9  science you build on different opinions, is that right,
10  and different reports that are scientifically based?
11      A.    Yes.
12      Q.    Okay.  And that's done all the time?
13      A.    Yes.
14      Q.    And with regard to your report and your
15  testimony here today, is it based upon that information
16  and that science and everything you know in your
17  professional opinion, that all of the segments on the
18  Verde River were not navigable at the time of
19  statehood?
20      A.    That is my opinion, yes.
21      Q.    That were under precivilization conditions,
22  to quote Mr. Helm?
23      A.    Yes.
24      Q.    Thank you.  And that includes Segment 2, of
25  course?
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 1      A.    Yes.
 2                 MS. ARMSTRONG:  Okay.  That's all I
 3  have.  Thank you very much.
 4                 THE WITNESS:  Thank you.
 5                 CHAIRMAN NOBLE:  Dr. Mussetter, are you
 6  willing to sit through Mr. Hood's questions?
 7                 THE WITNESS:  If I have to.
 8                 MR. HELM:  You don't.
 9
10                    CROSS-EXAMINATION
11  BY MR. HOOD:
12      Q.    I'll be brief Dr. Mussetter.  Good afternoon.
13      A.    Good afternoon.
14      Q.    You had discussion, particularly with
15  Mr. Helms, about your reliance on various documents,
16  including the work of Rich Burtell; is that right?
17      A.    That's correct.
18      Q.    And at various times throughout the
19  conversation, I think Rich Burtell and Mr. Burtell
20  morphed into Dr. Bartell and Mr. Bartell and so forth.
21  I just want to clarify for the record that each of
22  those references are to Rich Burtell, who's testifying
23  on behalf of Freeport Minerals; is that accurate?
24      A.    That was my understanding.
25      Q.    Great.
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 1            The other thing I wanted to talk to you about
 2  is on the Gila River you provided some testimony about
 3  the Archimedes principle?
 4      A.    Yes.
 5      Q.    Do you recall that?
 6      A.    Yes.
 7      Q.    And I don't recall you having gotten into
 8  that in your testimony on the Verde, and so I wanted to
 9  have you give that same general discussion so we have
10  it for our record in this case.
11      A.    Sure.
12      Q.    And how that plays into the draw of the boat,
13  for instance.
14      A.    Yes.
15            Archimedes principle basically states that a
16  solid object will displace an equivalent weight of
17  water if it's placed in the water.  So if you have a
18  100-pound boat, it will displace 100 pounds of water.
19            So what that means with respect to
20  navigability is, of course, the heavier a boat is, in
21  general, the deeper it will sink into the water, or the
22  same boat loaded with heavier and heavier will sink
23  deeper and deeper into the water.
24      Q.    Okay.  So when attempts are made to draw
25  comparisons between modern recreational canoes, for
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 1  instance, versus a similar canoe that might have been
 2  available around the time of statehood, you don't just
 3  look at the design of the boat; isn't that right; you
 4  also have to look at the weight?
 5      A.    Correct.
 6                 MR. HOOD:  That's all I have.  Thank
 7  you, Dr. Mussetter.
 8                 CHAIRMAN NOBLE:  Okay, we should have
 9  had video of that; brings his coffee mugs, sets it
10  down, kind of relaxed.
11                 MR. HOOD:  We're on day five.  We ought
12  to be relaxed at this point.
13                 MR. MCGINNIS:  I think we're on Day 11.
14  I didn't bring my coffee mug.
15                 MS. HERNBRODE:  You've got your squeeze
16  bottle.
17                 MR. MCGINNIS:  Everybody else done?
18  Anything?
19
20                   REDIRECT EXAMINATION
21  BY MR. MCGINNIS:
22      Q.    Dr. Mussetter, I just had a few questions to
23  clear up a few things that maybe I misunderstood in
24  your cross-examination responses.
25            Would you pull up your report and,
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 1  specifically, at Page 23.
 2      A.    I guess I was already there.
 3            Sorry.
 4      Q.    This is your Figure 17, and Mr. Helm asked
 5  you some questions about two or three of these figures
 6  that looked similar to this, right?
 7      A.    Yes.
 8      Q.    And this is from your 2003 work on the
 9  Verde --
10      A.    It is.
11      Q.    -- 2002?
12            Mr. Helm asked you about whether it would be
13  appropriate to add what he referred to as the Burtell
14  adjustment or the 185 or so cfs that Mr. Burtell had to
15  this number.  Do you recall that discussion?
16      A.    Do.
17      Q.    Would it be appropriate to add the Burtell
18  adjustment to this line?
19      A.    It would not.  Again, as I said a few times
20  in my testimony, the purpose of this chart is to
21  demonstrate that the hydraulic model calibrates -- that
22  the predictions from the model match the measured field
23  conditions.  The measured field conditions were done at
24  times when the discharge was 259 to 298 cubic feet per
25  second.  It would make no sense to add 185 cfs to that.
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 1  It wouldn't match.
 2      Q.    And in your work where you did make the
 3  Burtell adjustment, you did that for the period between
 4  the spring and the fall; is that right?
 5      A.    That's correct.
 6      Q.    It was April 15th to October 15th, something
 7  like that?
 8      A.    September 15th.
 9      Q.    And when was the data collected that shows up
10  on Figure 17?
11      A.    In November of 2002.
12      Q.    And why did you make the Burtell adjustment
13  just to the April to September period?
14      A.    Because that's the primary irrigation season
15  when the bulk of the diversions would have been made.
16      Q.    Do you know if there's much irrigation going
17  on in the Verde Valley upstream from the Tangle Creek
18  gage in November?
19      A.    I doubt there's very much irrigation going on
20  at that time of year.
21      Q.    So if the data was collected at a time when
22  there wasn't irrigation going on, the Burtell
23  adjustment essentially had already been made by the
24  fact that there was no irrigation, it was a time of
25  year when there was no irrigation; is that right?
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 1      A.    That's correct.
 2      Q.    While you're still on your report, let's go
 3  to Page 13.  And Mr. Helm struggled with a sentence,
 4  and, frankly, I struggled with the sentence myself a
 5  couple of times, on Page 13, the text after Figure 9.
 6      A.    Yes.
 7      Q.    Do you recall about a half an hour's worth of
 8  discussion you had with Mr. Helm about that particular
 9  sentence?
10      A.    I certainly do.
11      Q.    And it says "The overall hydrologic regime in
12  the river (i.e., not considering the effects of
13  upstream diversion) during the period of the gage
14  measurements appears to be similar to long-term
15  conditions that existed prior to significant human
16  influences."
17            Did I read that right?
18      A.    You did read that right.
19      Q.    And I think the part that people struggle
20  with, at least I struggle with, is what "not
21  considering the effects of upstream diversion" means in
22  that sentence.
23      A.    Well, the sentence is intended to be a broad
24  statement that the factors that are controlling the
25  amount of water in the river, aside from the
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 1  diversions, are approximately the same now that they
 2  were prior to civilization.
 3      Q.    And so when you're talking about the overall
 4  hydrologic regime being similar to long-term conditions
 5  that existed prior to significant human influences,
 6  which of the two lines -- go up to the graph.  Which of
 7  the two lines are you talking about?
 8      A.    The solid line represents the actual measured
 9  data, so that reflects the effects of the diversions.
10            The dashed line is my attempt to re-create
11  conditions in the absence of the diversions.  If the
12  diversions had not happened, that's what it would look
13  like.
14      Q.    So in the parenthetical in that first
15  sentence, are you talking about the dashed line or the
16  solid line?
17      A.    I'm referring to the dashed line, actually.
18      Q.    Let's go over your PowerPoint now then and
19  Slide 44.  This is the Near Rio Verde photo, and I
20  think maybe this was yesterday afternoon or maybe this
21  morning.  It all kind of runs together.
22            Sometime during your cross-examination with
23  Mr. Helm, you started talking about this particular
24  photograph and impacts that had happened from natural
25  conditions to get to where the conditions were in this
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 1  photograph.  Do you recall that?
 2      A.    I do.
 3      Q.    And you talked about and Mr. Helm talked some
 4  about adding the Burtell adjustment here to get back to
 5  the natural conditions.  Do you recall that testimony?
 6      A.    Yes.
 7      Q.    Okay.  Are there impacts in this particular
 8  photo or in the area of this particular photo, in
 9  addition to just the Burtell adjustments, that have
10  happened because of man?
11      A.    There are other impacts in this part of the
12  river, yes.
13      Q.    And why is that?  Why are there impacts in
14  this particular place that maybe wouldn't happen
15  further upstream?
16      A.    Because you're down closer to the developed
17  areas, and so there have been more human activity in
18  the area.  There could have been gravel mining in this
19  area, for all I know.
20      Q.    Okay.  And you have, also, flow regulation
21  from the two dams?
22      A.    And flow regulation for sure.
23      Q.    And Mr. Helm asked you some questions about
24  what gage data you had used in your work; do you recall
25  that?
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 1      A.    Yes.
 2      Q.    The Verde River at Tangle table on
 3  Slide 24 -- let's go to Slide 24.
 4            Does that blue line, the solid blue line,
 5  reflect gage records?
 6      A.    It does.
 7      Q.    So it's not just the three sites you looked
 8  at.  It's the Tangle Creek gage, which was used as part
 9  of that study, but that was in part of what you looked
10  at too?
11      A.    Yes.
12      Q.    Yesterday when Ms. Hernbrode was asking you
13  some questions, she was asking you about the Slide 38.
14  Can you go there?
15            It's the bar graph.
16      A.    Yes.
17      Q.    And one of the questions she asked you was
18  she pointed you to 1891, 1892, I believe.  Actually,
19  1891, probably, and talked about the Day brothers.  Do
20  you recall that?
21      A.    Yes.
22      Q.    And you said, I think, that the Day brothers
23  happened in a year that was kind of a medium flow year?
24      A.    Maybe I don't correctly recall the year she
25  referred to.  1891 is not a low flow year on this
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 1  chart.
 2      Q.    Okay.  If it was a medium flow year on this
 3  chart --
 4      A.    Yes.
 5      Q.    -- I guess my question is a little more basic
 6  than that, and that is, is it possible to have
 7  relatively high flows for a particular day or
 8  particular week or even a particular couple of weeks in
 9  a year that for the year has relatively average flows?
10      A.    Yes.  The flows are highly variable
11  throughout the year or they can be.
12      Q.    So you get a big storm or a monsoon and get
13  high flows for a few days, and that might not affect,
14  substantially, the total flow for the year?
15      A.    Yes.
16      Q.    Mr. Helm asked you some questions yesterday
17  afternoon about a portage around the Verde Falls.  Do
18  you recall that?
19      A.    I do.
20      Q.    And at one point I thought I heard you say
21  that you didn't know how long that distance was to
22  portage around the Verde Falls; is that correct?
23      A.    I do not.
24      Q.    And there was a line of questions after that
25  where you talked about a mile portage around the Verde
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 1  Falls.  Do you recall that?
 2      A.    That was a hypothetical that Mr. Helm
 3  proposed.
 4      Q.    And that's what I just want to make sure.
 5  Was that your testimony about the mile length, or was
 6  that something that was inherent in the assumption in
 7  the question?
 8      A.    I did not mean to imply in my testimony that
 9  the portage around Verde Falls is a mile in length.
10      Q.    And I think some of his questions had, also,
11  the assumption that the portage was done with two
12  gentlemen in a canoe, two people in a canoe, right,
13  with no gear?  Do you recall that?
14      A.    Yes.
15      Q.    If Mr. Helm was portaging around the Verde
16  Falls in his bass boat, do you think it might take
17  longer?
18      A.    I expect it would, yes.
19                 MR. HELM:  Wrong.
20                 CHAIRMAN NOBLE:  It depends on whether
21  or not the propeller drags.
22                 MR. HELM:  Trim it up.
23  BY MR. MCGINNIS:
24      Q.    The last of the questions, Dr. Mussetter, I
25  have for you start on Page 60 of your PowerPoint, if
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 1  you have that up.
 2            This is the discussion with you and
 3  Mr. Hjalmarson about the bankfull discharge.
 4      A.    Yes.
 5      Q.    Do you recall quite a bit of talk about that
 6  in the last couple days?
 7      A.    Yes, yes.
 8      Q.    First of all, let's look at Slide 60.  And is
 9  Slide 60 your quotation from Mr. Hjalmarson's addendum?
10      A.    Yes.  This is just simply a copy of a portion
11  of that page in his addendum.
12      Q.    And about halfway through that paragraph he
13  says "The plot below is the result of a scientific
14  study where characteristics of many natural rivers were
15  examined.  The USGS scientists found a distinction
16  between meandering and braided channels based on slope.
17  This distinction shown below has withstood the test of
18  time."
19            Would you agree with those three sentences?
20      A.    Yes.
21      Q.    Okay.  Let's now flip over to Slide 61, and
22  that's the graph that Mr. Hjalmarson had been talking
23  about in the thing you just quoted, right?
24      A.    That's correct.
25      Q.    And I want to ask some questions about this


Coash & Coash, Inc.







VERDE RIVER     VOLUME 10     02/24/2015 Page 2295


 1  graph.  There's sort of a 45-degree line that goes from
 2  the upper left to the lower right in this graph.  Do
 3  you see that?
 4      A.    I see that.
 5      Q.    What is that intended to mean; what's that
 6  show?
 7      A.    It's intended to separate the slope/discharge
 8  combinations for which rivers tend to be in the
 9  meandering category from those that are in the braided
10  category.
11      Q.    Is that a hard line there, or is it sort of a
12  continuum as you go along the graph?
13      A.    It's a continuum.
14      Q.    And I'm not a geomorphologist, and I've
15  worked with you and Dr. Schumm and a few others over
16  the years, but one of the things I've noticed about
17  geomorphologists, you tend to like to classify or
18  categorize things.  Would you agree with that?
19      A.    I would agree with that.
20      Q.    And is this an attempt to do that?
21      A.    It is.
22      Q.    And so if I have a data point -- my eyes are
23  almost as bad as Mr. Helm's.  You see where it says 89
24  right next to where it says "Braided"?
25      A.    This point here?
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 1      Q.    Yes.
 2      A.    Yes.
 3      Q.    That data point on this graph would fall on
 4  the braided side, right?
 5      A.    Yes.
 6      Q.    Would it surprise you if whatever river that
 7  happened to be happened to have some meandering
 8  characteristics?
 9      A.    No.  That's very common to have a mixture of
10  characteristics along a reach.
11      Q.    The same thing if we're on the other side of
12  the line, say on the one that says 152.  That's on the
13  meandering side, right?
14      A.    That's this point.
15      Q.    Yes.  Would that surprise you if that river
16  had some braided characteristics?
17      A.    No.
18      Q.    The rivers that you looked at that we showed
19  in your PowerPoint in the early slides, the ones in
20  Alaska, the braided rivers --
21      A.    Yes.
22      Q.    -- where would those fall on this graph,
23  generally?
24      A.    Generally, they're big rivers, so they would
25  be over on this side, and they would be well away from
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 1  that line.
 2      Q.    Another question on this graph is if I have a
 3  particular point on the vertical axis, okay, so let's
 4  take .001, do you see that, right next to the L in
 5  "Channel Slope" on the vertical axis?
 6      A.    Yes.
 7      Q.    And if I go out to, say, where the arrow is
 8  next to the word "Braided."
 9      A.    Yes.
10      Q.    Okay, so I'm starting at that point.
11            If the flow, if the bankfull discharge,
12  becomes less, does the river get more or less braided,
13  according to this methodology?
14      A.    It tends to become less braided.
15      Q.    And is bankfull discharge an indication of
16  flooding, at least to some extent?
17      A.    Well, it's the point of incipient flooding,
18  yes, the point right before it starts to flood.
19      Q.    And that's the last question I had in terms
20  of, last series of questions, about the definition of
21  bankfull discharge.  You had some discussion with a
22  couple of lawyers and you had some discussion with a
23  couple of Commissioners about what the meaning of
24  bankfull discharge is; do you recall that?
25      A.    I do.
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 1      Q.    And one way to hear that, from those of us
 2  sitting in the audience at the time, was maybe there's
 3  just a disagreement between you and Mr. Hjalmarson
 4  about what was meant by bankfull discharge.  Did you
 5  hear that?
 6      A.    I did, yes.
 7      Q.    Okay.  How about the way the author or the
 8  person who prepared this table originally viewed
 9  bankfull discharge?  Are you familiar with who this
10  table was created by --
11      A.    I am.
12      Q.    -- in the first instance?
13      A.    Yes.
14      Q.    And who was that?
15      A.    Dr. Leopold.
16      Q.    And that's not Aldo Leopold; it's Luna
17  Leopold, right?
18      A.    It's Luna Leopold.  It's Aldo's son.
19      Q.    And he was a college professor somewhere in
20  California; is that right?
21      A.    Well, at the time he prepared this, he
22  actually worked for the U.S. Geologic Survey.
23      Q.    Okay.  Have you had a chance in the last
24  couple days to go back and look at the source document
25  for this original table that Mr. Leopold prepared?
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 1      A.    Yes, I have.
 2      Q.    Okay.  And what did you see in there in terms
 3  of bankfull discharge?
 4      A.    Yeah, well, I basically confirmed that his
 5  view of what constitutes the bankfull condition or the
 6  definition of bankfull is very similar to the way I was
 7  viewing it when I spoke about it in my testimony.
 8      Q.    And that's basically a return interval of
 9  between one and two years?
10      A.    Between one and two years.
11      Q.    In addition to the public -- well, let me go
12  back.  Let's go back to Slide 60.  One back.
13            Did what you look at in the last few days,
14  was that the Leopold, Wolman, Miller book Fluvial
15  Processes in Geomorphology that was 1964?
16      A.    I did look at the relevant excerpts from that
17  book, yes; but I also looked at the original paper, the
18  professional paper that that statement in the book was
19  based on.
20      Q.    And if you go back to Slide 61.
21      A.    Yes.
22      Q.    Is that the reference there to USGS PP; is
23  that professional paper?
24      A.    Professional paper, yes.
25      Q.    282-B?
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 1      A.    Yes.
 2      Q.    And was that published before this 1964 book?
 3      A.    Yes.
 4      Q.    Okay.  Both of those publications by
 5  Mr. Leopold, did they both refer to bankfull discharge
 6  as relating to something with a one to two-year
 7  recurrence interval?
 8      A.    Yes.
 9      Q.    So if there is a misunderstanding between you
10  and Mr. Hjalmarson about what bankfull discharge means,
11  are you fairly confident that there's not a
12  misunderstanding between you and the person who created
13  the table in the first place about what was meant by
14  bankfull discharge?
15      A.    There's no doubt in my mind that
16  Mr. Hjalmarson's representation of bankfull discharge
17  here is not consistent with what Dr. Leopold intended.
18      Q.    And are you confident that your view of
19  bankfull discharge is consistent with what
20  Dr. Leopold --
21      A.    I'm very confident of that as well.
22                 MR. MCGINNIS:  That's all I have,
23  Mr. Chairman.
24                 CHAIRMAN NOBLE:  Thank you very much.
25                 Who will be our next witness?
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 1                 MS. CAMPBELL:  Dr. August will be the
 2  next witness.
 3                 CHAIRMAN NOBLE:  Certainly.  Let's take
 4  a short break while we switch places.
 5                 (A brief recess was taken.)
 6                 CHAIRMAN NOBLE:  Are we ready to
 7  proceed?
 8                 MS. CAMPBELL:  We are.
 9                 CHAIRMAN NOBLE:  Please go ahead.
10                 MS. CAMPBELL:  For the record, my name
11  is Cynthia Campbell.  I'm an Assistant City Attorney
12  for the City of Phoenix.
13
14                   JACK L. AUGUST, JR.,
15  called as a witness on behalf of the City of Phoenix,
16  was examined and testified as follows:
17
18                    DIRECT EXAMINATION
19  BY MS. CAMPBELL:
20      Q.    Can you please state your name.
21      A.    My name is Jack L. August, Jr.
22      Q.    And what is your educational background?
23      A.    I went to Central High in Phoenix and then
24  went back to New Haven, Connecticut.  I went to Yale as
25  an undergraduate, became interested in the history of
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 1  the American West, thanks to several professors,
 2  including President Emeritus Howard Roberts Lamar at
 3  Yale, and came back to study at the University of
 4  Arizona, where I got a Master's, and then did the Ph.D.
 5  work at the University of New Mexico.
 6      Q.    So could I call you Dr. August?
 7      A.    I make my mother do that, so -- no, no, of
 8  course.
 9      Q.    Well, if your mother does it, then I think I
10  can too.
11            Dr. August, would you consider yourself a
12  native of Arizona?
13      A.    Yes.  Yes.
14      Q.    Were you born in Arizona?
15      A.    My mother was in Philadelphia and I came out
16  and about early, but the rest of the family, we were
17  based in Arizona.  So I was a surprise, and much to my
18  mother's chagrin at the time.  She's pretty happy now,
19  still.
20      Q.    Good.  And have you spent most of your life
21  in Arizona?
22      A.    Yeah, a good portion of it.  Yeah, I would
23  say over half my life has been here for sure.
24      Q.    We're going to be looking at your curriculum
25  vitae, and this has been marked as X067.  We're going
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 1  to split that into X067-1, which is your declaration,
 2  and X067-2, which is your vitae.
 3      A.    That's fine with me.
 4      Q.    Is that good?
 5      A.    That's fine with me.
 6      Q.    Do you have your vitae in front of you?
 7      A.    Yes.
 8      Q.    All right.  Let's take a little trip.
 9            Dr. August, where are you currently employed?
10      A.    I wear a couple of hats.  We have a nonprofit
11  at the Southwest Center for History and Public Policy,
12  a 501(c)(3), which is dedicated -- I'm starting from
13  the bottom up -- which is dedicated to the collection,
14  preservation, and dissemination of the history and
15  culture of Arizona and the Greater Southwest.
16            I also have been -- thanks to the Flinn
17  Foundation and the International Genomists Consortium,
18  I am writing a history of bioscience, genomics, and
19  personalized medicine in the American Southwest.
20            And I'm still at Wilmer, where I still have a
21  footprint.  I've migrated my office across the street,
22  but I'm still at Snell and work with some of the
23  attorneys there.  I had completed a project called Law
24  in the New West:  The Story of Snell & Wilmer, which is
25  a 600-page manuscript, which has been accepted and is
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 1  in the editing process.
 2      Q.    And if you had to put a name to your
 3  profession, what would you call yourself?
 4      A.    A historian.
 5      Q.    A historian?
 6      A.    Uh-huh.
 7      Q.    Any particular specialty?
 8      A.    The American West.  Historian of the American
 9  West is pretty much who we circulate around with.
10      Q.    Is it safe to say that you're also an expert
11  in Arizona history?
12      A.    I think perhaps one would say that, yes.
13      Q.    Dr. August, have you written any books about
14  history?
15      A.    Yes.  The long form, yes, I've written
16  several.
17      Q.    Several.  Specifically, have you written any
18  books about the history of the Southwest?
19      A.    Yes, several, several books on the history of
20  the Southwest.
21      Q.    Can you tell us what those might be?
22      A.    Geez.  To start, one is called Vision in the
23  Desert, Carl Hayden and Hydropolitics in the American
24  Southwest, which is, I guess, still the standard
25  biography or topical biography of Carl Hayden.


Coash & Coash, Inc.







VERDE RIVER     VOLUME 10     02/24/2015 Page 2305


 1            One on Governor Raul Castro, who is in
 2  hospice right now.  He's 98 years old, but he had a
 3  very interesting life and career.
 4            A book on Mark Wilmer and the Arizona versus
 5  California Supreme Court case, which was released in
 6  2007.
 7            Let's see.
 8      Q.    Is that book Dividing Western Waters?
 9      A.    It's called Dividing Western Waters, yes.
10            Dennis DeConcini:  From the Center of the
11  Aisle, which, strangely enough, has gotten some good
12  attraction.  I mean, you know, Mr. Excitement, but...
13            And then what else?  Play By Play:  Phoenix
14  and the Building of the Herberger Theater, which is an
15  interesting kind of 10-year snapshot of downtown
16  Phoenix and how, basically, the overarching thesis is
17  that without the Herberger Theater, that kind of was
18  the blueprint for urban renewal and urban growth and
19  development in this portion of Phoenix.
20      Q.    What's your most recent publication?
21      A.    Oh, my most recent one, someone probably you
22  might know.  It's called The Norton Trilogy.  I guess
23  the subtext would be A History of Water and
24  Agribusiness in the American Southwest, about
25  agribusiness titan John Norton and his family, which
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 1  goes back three generations.
 2            In fact, John's grandfather was the foreman
 3  who built, led the construction of the Arizona Canal in
 4  1884, '85 and was integral into the period of corporate
 5  water before the 1902 Reclamation Act with some of the
 6  canal companies and all of that.
 7      Q.    Dr. August, have you done any teaching on the
 8  topic of history?
 9      A.    Yes, a long time.
10      Q.    Okay.  And how many -- are those teaching
11  experiences at the University or College level or
12  higher?
13      A.    University level and doctoral students,
14  graduate students, undergraduates, yes.
15      Q.    Okay.  Have you taught at Arizona State
16  University?
17      A.    Yes.
18      Q.    And what have you taught at Arizona State
19  University?
20      A.    I co-taught a course with Jim Holway, who
21  recently ran for Corporation Commission, on water
22  policy and management.  That was recently.
23      Q.    Okay.  Have you taught at -- I'm sorry.
24      A.    Go on, go on.
25      Q.    Have you taught at Northern Arizona
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 1  University?
 2      A.    Yes.  For 10 years I was kind of on the
 3  vanguard of the interactive instructional television,
 4  where my courses were taught, were delivered, via all
 5  over the state from Nogales to Hopi.  The Hopis thought
 6  I had a TV show, but it was actually the course.  And I
 7  ended up going up there, Lake Havasu, all over the
 8  state.
 9            I mean NAU has an interesting mission from
10  the legislature, which is to deliver a higher education
11  statewide to some of our rural citizens, which is a
12  good mission, in my opinion.
13      Q.    And the courses at NAU, were those history
14  courses?
15      A.    These were history courses, yes.
16      Q.    I'm going to take a look at Page 6 of your
17  CV, and can you just go real quickly through those
18  courses that you identified from 1993 to 2004 at
19  Northern Arizona University?
20      A.    From the time I was on the Fulbright or from
21  Prescott?  Oh, 1993.  Okay, yes.  Boy.
22            The Making of the American West, 1500 to
23  1850.  The American West Transformed, 1850 to the
24  present, and that was basically they had that that's a
25  typical two-part, one semester/one semester, like U.S.
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 1  History or Western Civilizations.  Let's see here.
 2  History of the Southwest.  Recent America, which was
 3  actually a lot of fun.
 4            Then I taught courses in Public History, the
 5  use of history outside of academe, and the History of
 6  Western Water Policy in the New American West; and
 7  those were both at the 400 level and the senior level
 8  and graduate level.
 9      Q.    So you're saying those are graduate-level
10  courses.
11      A.    The last --
12      Q.    Master's program?
13      A.    Master's.  Yeah, they have a Master's in
14  liberal studies, and that was particularly where I was
15  pigeonholed.
16      Q.    And have you taught at the University of
17  Arizona?
18      A.    Yes.  Yes, I did.
19      Q.    Can you tell us what you taught at the
20  University of Arizona?
21      A.    Let me take a look.  It's been a while.
22      Q.    I think it's on Page 7 of your CV.
23      A.    Okay.  Yes, I taught History of the Hispanic
24  Borderlands, 1503 to 1848; History of Arizona; History
25  of the Southwest; and the American West in the
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 1  Twentieth Century.  They're all pretty popular courses.
 2      Q.    And in addition to your teaching experience
 3  and your publication of books, have you also written a
 4  number of articles?
 5      A.    Yes.
 6      Q.    And, generally, what have those articles --
 7  what are the topic of those articles, in the broadest
 8  sense?
 9      A.    In the broadest sense, the History of the
10  American West -- and these are, for the most part,
11  roughly peer-reviewed journals. -- the Hispanic
12  Borderlands, History of the American Southwest, Water
13  in the American West, those types of things, chapters,
14  chapters in various scholarly publications.
15      Q.    And have you also appeared -- or, actually,
16  I'm sorry, have you also spoken about the Arizona
17  Navigable Stream Adjudication Commission?
18      A.    Yes.  Until this afternoon, I forgot about
19  that; but I delivered a talk at the Arizona Historical
20  Convention.  They have something called the McFarland
21  Lectures, and I was the luncheon speaker, and I think
22  Mr. Winkleman was with me.  And I spoke on the ANSAC,
23  one of the earlier iterations of ANSAC in 2005.  And I
24  remember I was like how do I make this interesting?
25  But I remember it was pretty well-received and people
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 1  were actually engaged.  I do remember that, but it's
 2  been a while.
 3      Q.    Now, when you spoke about ANSAC, did you
 4  speak about the legal aspects of navigability for
 5  title?
 6      A.    No, not -- no.  I'm not a lawyer.  I'm a
 7  historian.  But I talked about how we got to that
 8  point.
 9            And, in fact, later, because of that, the
10  University of Arizona has a publication in something
11  called the -- well, in the College of Agriculture.
12  Dr. McDowell heads it.  The University of Arizona Water
13  Resource Research Center, and they have a publication.
14  In fact, they took that talk and published it, and it
15  was -- you know, people were informative.  I got decent
16  feedback; oh, we kind of get it.
17            But it was an attempt to translate what we're
18  doing here into English to the educated lay public and
19  to graduate students and those type of specialty.
20      Q.    That was probably difficult, wasn't it?
21      A.    It was hard.  I worked a lot on it, I
22  remember that, spent hours.
23      Q.    And, Dr. August, do you also have some
24  experience appearing as expert witness?
25      A.    Yes, in fact, yes.
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 1      Q.    And what types of topics have you testified
 2  about as an expert witness?
 3      A.    All right.  Back in the stone age, I think I
 4  testified on the Santa Cruz River.
 5      Q.    Are you talking about --
 6      A.    ANSAC.
 7      Q.    ANSAC, okay.
 8      A.    I'll start with ANSAC.  Santa Cruz River, I
 9  think the lower Gila.  On the lower Salt, my book on
10  Senator Hayden came out, and I spoke just specifically
11  about that.  It was not a comprehensive report or
12  anything like that.  In fact, it was even briefer than
13  this.  And some other administrative issues having to
14  do with the Salt River Project and the lower Gila.
15      Q.    Is it safe to say that you've appeared as an
16  expert witness for most of the people in this room at
17  some point or another?
18      A.    Yes.  I know most of the people here, and I'm
19  sure there's a mixed opinion among the groups.
20      Q.    So what is the purpose of your testimony
21  today?
22      A.    Well, I was asked to take a look at,
23  particularly, Segments 4 and 5 of the lower Gila.
24      Q.    Of the lower Gila?
25      A.    Oh, geez.  See, I mentioned Gila.
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 1            The lower Verde, and particularly with where
 2  Phoenix has particular interest in those reaches, and
 3  take a look and to see if, under the standard that the
 4  lawyers here and the Commission have taken a look at,
 5  was the reach down there navigable, according to
 6  standards.
 7      Q.    And when you say Segment 4 and Segment 5,
 8  where are you getting that term Segment 4 and
 9  Segment 5?
10      A.    I believe it originated with the Arizona
11  State Land Department, and as I came a little bit late
12  to these proceedings, this is my first time with the
13  Verde, but I tried to read what had come before me; and
14  according -- I think Rich Burtell uses it, and he's
15  been referred to several times today, in his report.
16      Q.    Now, do you have any particular views about
17  segmentation of the Verde River or what Segment 4
18  should be versus what Segment 1 should be?
19      A.    No, I don't have any opinion one way or the
20  other.
21      Q.    So you used Mr. Burtell's segmentation and
22  description of Segment 4 --
23      A.    Uh-huh.
24      Q.    -- which he describes as Verde Hot Springs to
25  Horseshoe Reservoir?


Coash & Coash, Inc.







VERDE RIVER     VOLUME 10     02/24/2015 Page 2313


 1      A.    Yes.
 2      Q.    And Segment 5 as Horseshoe Reservoir to the
 3  confluence of the Salt River?
 4      A.    Yes.
 5      Q.    Correct?
 6      A.    That's correct.
 7      Q.    Are you using those as arbitrary measures of
 8  segments?
 9      A.    I don't know if I would use the term
10  arbitrary.  I think those are what Mr. Burtell used
11  from the State Land Department and as they segmented
12  the river.
13      Q.    And, of course, we don't want to impugn
14  Mr. Burtell's work, right?
15      A.    Oh, no, not at all.
16      Q.    Okay, good.  Good.  But you have no opinion
17  about how the Verde River or if the Verde River should
18  be segmented?
19      A.    No, I do not.
20      Q.    Okay.  Dr. August, are you a hydrologist?
21      A.    No, thank goodness.
22      Q.    Are you a geomorphologist?
23      A.    No, I'm not.
24      Q.    Do you have expertise in any scientific
25  endeavors related to geology or hydrology at all?
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 1      A.    No, I do not.
 2      Q.    So you're here solely as a historian; is that
 3  correct?
 4      A.    That's correct.
 5      Q.    Have you satisfied the decision of the
 6  Arizona Court of Appeals in State, ex rel. Winkleman
 7  versus ANSAC?
 8      A.    A while ago, yes.
 9      Q.    Okay.  Have you also read the decision of the
10  United States Supreme Court in PPL Montana?
11      A.    A while ago, yes.  Yeah.
12      Q.    Are you an attorney?
13      A.    No.
14      Q.    Do you have any expertise in the law of
15  navigability for title?
16      A.    No, I do not.
17      Q.    Now, is your testimony today -- you mentioned
18  it's related to Segment 4 and Segment 5, but is it
19  based on a particular period of history?
20      A.    Well, yes, it is.  It's a period from the
21  Hohokam vacating or disappearing from the area, which
22  is still, if one reads that lower Verde, that
23  multivolume study of the lower Verde, still being
24  debated to this day.  That was written in '98 and
25  published in '98, but there's still a very lively
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 1  debate about what happened and what led to the decline.
 2  From that period, let's say, let's give it 1350 on the
 3  outside, 1400 a.d., up to, on the outside, 1870, but
 4  when diversions were made.
 5            So I focused, just given the fact that the
 6  directive in, I think, Winkleman -- I believe that's
 7  the one that -- and I don't know.  I don't have it in
 8  front of me or anything like that, but -- and so I
 9  focused on that.
10            And I'm aware of the other previous
11  testimonies about events after 1867, the 1880s and '90s
12  and on, but I focused on that, and that was what I was
13  supposed to do.
14      Q.    Are you also familiar with the history of the
15  Verde River, especially the lower Verde River, after
16  1860.
17      A.    I'm familiar with it, yes, I am.
18      Q.    But are you here to testify about that?
19      A.    No, I'm not.
20      Q.    Dr. August, in your opinion, in what year did
21  modern diversions of the Verde River begin?
22      A.    1866, when the Government Ditch was dug west
23  of the river to the Camp Verde or Fort McDowell Indian,
24  not the Reservation, but the military encampment.
25      Q.    And were there diversions of the Verde River
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 1  prior to 1860 -- did you say 1866?
 2      A.    1866.
 3            In that reach, no.
 4      Q.    And how about if you go back to were there
 5  diversion made by the Hohokam?
 6      A.    Yes, there were.  1926, I would say.
 7      Q.    And were those along the Verde also?
 8      A.    Yes, they were.
 9      Q.    Historically, were there people who traveled
10  around and near the Verde River prior to 1870?
11      A.    Yes, there were.
12      Q.    Can you describe those groups of peoples,
13  generally?
14      A.    Generally, they were what we know as the
15  Yavapai and the Apache.
16            You know, and I listened to the testimony of
17  Mr. Randall, and I think he was correct in describing
18  that period.
19      Q.    Okay.  And after the Yavapai and Apache, were
20  there others?
21      A.    Other groups?
22      Q.    Yes.
23      A.    Traveling around?  Not that I'm aware of.
24  Not too many other groups other than those two groups.
25      Q.    And what about moving through exploring the
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 1  area of the Verde River?
 2      A.    They moved.  I think, you know, they moved
 3  seasonally.  They were not agriculturalists per se, but
 4  rather hunter/gatherer types, nomadic.
 5      Q.    But after the Yavapai, were there Spanish
 6  explorers?
 7      A.    Oh, yes, the Spanish approach to Del Norte or
 8  what we call the Pimería Alta.  There was attempts to
 9  figure out what was going on in this region.
10      Q.    And how about after the Spanish?
11      A.    Then there was the American mili -- well, the
12  Mexican period, the nation, 1821 to 1848.  That's under
13  the -- under Mexican political control.  Not really,
14  not very much, but technically it was.
15            And then after that, with the beginning of
16  the penetration of American frontiersmen, and by 1848
17  this becomes part of the United States.
18      Q.    So prior to 1848, between when the Spanish
19  were here and 1848, were there other peoples who came
20  in to trap beaver?
21      A.    Not that I'm aware of from the historical
22  record.
23      Q.    So the trappers came in about when?
24      A.    18 -- the early -- well, 1820s and 1830s.
25      Q.    So it's safe to say that in the period of
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 1  history between when the Hohokam civilization, for
 2  whatever reason, disappeared from the area of the Verde
 3  up until the point of what we would -- what I'll call
 4  modern diversions that began in 1866, there were
 5  peoples who traveled and moved in and around the Verde
 6  River; is that correct?
 7      A.    That's correct.
 8      Q.    Now, did those peoples that we just talked
 9  about, did they have occasions or reasons that they
10  might travel or trade goods or services along the
11  Verde?
12      A.    Yes.
13      Q.    So if the Verde was, in fact, susceptible for
14  boating or other navigation, would there be a reason,
15  based on the period of history that you looked at, for
16  peoples who were actually there, to navigate it or boat
17  it?
18      A.    There would be reason to do so, I would
19  think.
20      Q.    In your review of the historical records,
21  have you found any evidence of anyone boating the
22  Verde?
23      A.    From the pre-European contact, I have not
24  seen that, and neither in the anthropological
25  literature, that I haven't looked at for some time, nor
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 1  the historical material from historians of the region
 2  in the American West, no.
 3      Q.    Okay.  Well, that's good.  That takes us
 4  right to what kind of source materials did you review
 5  in preparing for your testimony today?
 6      A.    Well, there's some pretty classic accounts of
 7  the Spanish borderlands frontier, and I think I saw a
 8  reference to Herbert Eugene Bolton in the record, and
 9  he's a remarkable guy.
10            If I may digress a little bit, he was a
11  historian and started his academic career at the
12  University of Texas about the turn of the 20th century.
13  What he did on his summers is he rode around on
14  horseback to the archives in Northern Mexico, and so he
15  started collecting original documents that were part of
16  what he called the borderlands.
17            He then went to Stanford and then ended up at
18  Cal-Berkeley, I think by 1909.  And, basically, through
19  the acquisition of all the materials related to the
20  United States and Spain and Mexico's involvement in the
21  Southwest, he really started, number one, a great
22  archive at UC; and, number two, a tremendous graduate
23  program, where he trained some of the leading scholars
24  of the previous generation, including Donald Cutter,
25  whom I was able to take a course from as a doctoral
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 1  student, and he was an expert on maritime Spanish
 2  navigation.
 3            But he started a whole school, and it's kind
 4  of called the Continental School of History, where
 5  prior to that, the Turner Thesis and the idea of
 6  Anglo-Americans moving west across the con -- and
 7  Manifest Destiny.
 8            Well, he said, wait a minute, this is a much
 9  broader movement, and it involved Spain, France, and
10  other countries, and it's not just Jamestown in 1607.
11  In fact, as we know from the report, and it's
12  well-known, that Santa Fe was established as an outpost
13  of Empire in 1598, you know, a couple years before
14  Jamestown.
15      Q.    And are there other source materials that you
16  used other than --
17      A.    Oh, the books?
18      Q.    -- Bolton?
19      A.    Yeah, Bolton and John Francis Bannon; John
20  Kessell, probably the leading scholar of his field
21  today; and there's David Jay Weber, whose book out of
22  Yale University Press in the '90s, and then he
23  subsequently did another monograph published by the
24  University of Mexico on Mexico and the Southwest, the
25  1821, that period.
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 1            He's really pulled a lot of material
 2  together, and he also does work where the original
 3  archives are, Hermosillo, Parral in Chihuahua, Mexico
 4  City, Seville and also Madrid.  And there's a reason
 5  for that, but I'll let you get to that.
 6      Q.    Okay.
 7            So would you say that the sources that you
 8  just mentioned, the things that you reviewed, are
 9  secondary sources?
10      A.    I reviewed secondary sources for this
11  particular project, and, you know.
12      Q.    And are there written primary sources that
13  cover the period that we're talking about, that is,
14  immediately after the Hohokam, up till 1866?
15      A.    Yes, for the Spanish period, yes.  Bolton
16  translated some of Kino's material.  We have great
17  translations of the original documents, and that is an
18  ongoing process; one at the University of Arizona
19  called The Documentary Relations of the Southwest, that
20  project, which is part of the Arizona State Museum.
21            The great treasure trove for me, and I've
22  spent a lot of time in that, is the Santa Fe Archives
23  and SANM, the State Archives of New Mexico.  Then
24  there's the MANM, the Mexican Archives in New Mexico,
25  and they used to be in downtown Santa Fe, which was a
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 1  lot more fun if you stayed and worked up there; but now
 2  it's out on Cerrillos Boulevard, so it's kind of in the
 3  suburbs, so that kind of bums people out.
 4            But, yeah, there's a great collection of --
 5  and this is on microfilm and microfiche, and so we're
 6  getting different platforms for American scholars and
 7  scholars throughout the world to look at this material,
 8  which is amazing.  And, basically, it's part of the
 9  overarching collection called the Archivo General
10  Nación, the National Archive of Mexico, which is a
11  great place in Mexico City.
12      Q.    Okay.  So have you ever seen any of these
13  source materials that you just discussed?
14      A.    Yes.  In fact, in my first year of -- my
15  first semester of doctoral work, we had to do something
16  called paleography.  You know, UNM had a very distinct
17  and challenging doctoral program, and so I had to do my
18  first seminar paper on in the borderlands.  I forget
19  specifically the name of the course.  But I remember I
20  turned in my paper and the professor said, "This is
21  publishable."
22            And I went "Wow," you know, and it got
23  published in the New Mexico Historical Review, which in
24  this field is a big deal, and I think it's listed here.
25  It was 1981.  I was only about 14 years old then.  No.
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 1            But, yeah, it was on -- in fact, it was on --
 2  the title of the paper was Governor Fernando de la
 3  Concha and the Indian Policy of Conciliation, 1787 to
 4  1790-something.  I forget.  It's about a 10-year
 5  period, in which this guy comes up and really has a --
 6  institutes policies that create a period of peace.
 7  That was always Spain's big problem, and Santa Fe was a
 8  threat of whether the Comanches from the East, who were
 9  bad, and then the Apaches and Navajos to the west, and
10  there was raiding back and forth and enslavement of
11  both the Europeans and Native Americans and their
12  respective communities, so...
13      Q.    So the secondary sources that you've
14  identified in the last couple minutes --
15      A.    Yeah.
16      Q.    -- would you consider them to be reliable and
17  generally accepted treatments of the historical periods
18  that we're going to talk about today?
19      A.    Yes.  They're very much respected, and there
20  are conferences held in this field.
21      Q.    And, in fact, aren't these used in the
22  University-level studies?
23      A.    Yes, they are.
24      Q.    Let's take a couple minutes to talk real
25  quickly about the Hohokam.
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 1            Did you do any research on the Hohokam on the
 2  Verde River?
 3      A.    I did some research on the Hohokam on the
 4  Verde River, and there is an overarching consensus, I
 5  can say, from the archeological material, and I'm not
 6  an archaeologist, nor an anthropologist, but that lower
 7  Verde study, which I encourage anyone interested in
 8  this region to read or take a look at, the early
 9  volumes are dealing with the various, I think, 26 sites
10  in that area that are pre-European.  And, you know, the
11  dates, 1350 to 1400, I kind of, I think, pulled from
12  that, that out of my head.  And but still, you know,
13  there's dissertations.
14            In fact, ASU is pretty vigorous.  Some of the
15  doctoral students there are still kind of arguing about
16  the cause of their decline; are they, in fact, maybe
17  the Pimas.  That's still being -- that's a vigorous
18  period, area of scholarly debate to this day.
19      Q.    And how did the Hohokam use the Verde River?
20      A.    They diverted it for irrigation purposes to
21  sustain themselves, and they probably drank from it, of
22  course.
23      Q.    Did the Hohokam also conduct trade
24  activities?
25      A.    Yes, they did.
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 1      Q.    Okay.  And where did they conduct trade
 2  activities?
 3      A.    Well, it's as, I think, even Tom Sheridan, in
 4  his 1995 The History of Arizona, he has a little
 5  section, short section on that, and he's recently
 6  revised that; and that they traveled far and wide and
 7  they were pedestrians, and they traveled down to Mexico
 8  and some of them I think down to Central America and to
 9  the North.  They went all areas, West, South, North and
10  East, and they traded.
11      Q.    You said they were pedestrians?
12      A.    Yes, but not pedestrian-type people, but they
13  walked.  You know, the horse wasn't really introduced
14  into the North American continent until, oh, this is
15  probably from Jack Forbes' Navajos, Apache and
16  Spaniard, that book, 1570, I think, they -- the horses
17  reintroduced, I should say, to the North American
18  continent.
19      Q.    Okay.  So you're basing your opinion about
20  their activities on an archeological study?
21      A.    Yeah, one study; but then the classic
22  accounts of Emil Haury, H-A-U-R-Y, Doyel I think was
23  one of his students, Whittlesey.  There's a group of
24  grandfathers, fathers, and now the next generation of
25  scholars that have worked and stand on the shoulders of


Coash & Coash, Inc.







VERDE RIVER     VOLUME 10     02/24/2015 Page 2326


 1  the previous generation of scholarship.
 2      Q.    So there was archeological evidence that the
 3  Hohokam engaged in trade.  Was that because there were
 4  remnants of products that were found in the
 5  archeological digs?
 6      A.    Yes.  They found shells, for example, and
 7  there's the ball courts.  There's a rather advanced
 8  civilization during, I think, the classic period.  I
 9  think the 1150 to 1250 things are really rocking and
10  rolling in that world, and then for a variety of
11  reasons throughout, invasive peoples, you know.
12      Q.    So in that archaeological evidence, was there
13  any evidence of any implements or boats of any kind
14  that would indicate that the Hohokam navigated or
15  otherwise boated the Verde River?
16      A.    In the literature I have reviewed, no.
17      Q.    So, again, when did the Hohokam civilization
18  decline or otherwise leave the Verde area?
19      A.    1350 to about 1400.
20      Q.    So who were the next group of people that
21  moved through or occupied the lands in the vicinity of
22  the Verde?
23      A.    Actually occupied would be the Americans.
24  But who moved through were Spain, Spaniards, the
25  mountain men.  And then when we talk about colonization
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 1  and settlement, really is the early Americans in the
 2  territorial period of Arizona's history.
 3      Q.    Were there other people who were here prior
 4  to the Spaniards?
 5      A.    There were not, that I know.  No Euro -- no
 6  European people, except the Native Americans, of
 7  course.  Yeah.  I thought we had moved on to --
 8      Q.    No, no, no.
 9      A.    No.
10      Q.    And I'm about to look at Ms. Montgomery and
11  cringe.
12      A.    No, no, I know that.  No, no.  Yeah, the
13  Yavapai and the Apaches, as Mr. Randall testified.
14      Q.    So you said earlier that you heard the
15  testimony the other day of the Apache tribal elder,
16  Vincent Randall, correct?
17      A.    Correct.
18      Q.    Okay.  And would you agree that -- well, I'm
19  not going to rely on his testimony.
20            What kind of activities or existence did the
21  Yavapai conduct in and around the Verde River?
22      A.    Well, they gathered, hunted.  They had
23  little, I guess we would call them, residences or
24  visitas, places they visited.  And they would move, but
25  they moved within a region, an area, you know.
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 1      Q.    And did you see the map that --
 2      A.    Yeah.
 3      Q.    -- was produced by Mr. Randall the other day?
 4      A.    Yes, I did.
 5      Q.    And did that convey the region that you have
 6  just described?
 7      A.    Yeah, that conveyed the region.  I think I
 8  would refer to that, rather than my -- you know, my
 9  almost inaudible description there.
10      Q.    Okay.  And is it safe to say that the Yavapai
11  were semi-nomadic or they moved around quite a bit?
12      A.    Yes, I think they did.
13      Q.    Is there any evidence that they ever used the
14  Verde River or any other waterway to move around?
15      A.    Not that I am aware of.  I have not seen any
16  literature or heard testimony to that effect.
17      Q.    And I believe we've already said that
18  Mr. Randall also testified about the Apache.  Are you
19  aware of any evidence that the Apache moved travel or
20  trade along the Verde River or in the Verde River?
21      A.    No, I'm not aware of any of that.
22      Q.    If the Verde River was susceptible or useful
23  for boating, would the Yavapai or Apache have a reason
24  to use it?
25      A.    If I were to speculate, I would say, yes,
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 1  they would have a reason to use it, if they --
 2      Q.    And what would be the reason?
 3      A.    Travel, movement.
 4      Q.    Did they trade with other groups?
 5      A.    They traded with other groups.  I don't know,
 6  the way Mr. Randall described the Apaches, I don't know
 7  what much trading they did.  But that, for the most
 8  part, yeah, they would -- they did trade in some
 9  instances, with the Navajos I know for sure.
10      Q.    All right.  So let's talk a little bit about
11  the Spanish explorers.  Were they the next group,
12  grouping of people, that came into the area of the
13  lower Verde after the Yavapai and Apache were there?
14      A.    Yes, they were.
15      Q.    They actually were there at the same time; is
16  that correct?
17      A.    Yes, they were.
18      Q.    And who were the first Europeans to visit the
19  Verde River?
20      A.    Well, the first two Europeans, and
21  Mr. Randall discussed one of them at length, was
22  Antonio Espejo and Marcos de Farfan.  And those are the
23  first two, but I could elaborate on what they were
24  doing there and what was going on, but I won't.
25      Q.    We'll get there.
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 1      A.    Okay.
 2      Q.    And what years were they there?
 3      A.    1583 for the former and 1598 for the latter;
 4  and then, subsequently, Juan de Oñate in 1604, but
 5  that's later.
 6      Q.    And what was the purpose of their presence in
 7  and around the Verde River?
 8      A.    Well, one of the motivations for Spanish
 9  exploration of Del Norte, the Pimería Alta, as it
10  became known, later the Provincias Internas, was a
11  myth.  The myth drove them.  They were looking, number
12  one, for the Estrecho de Anián, the northwest passage
13  in their lexicon, and two other rumors of gold and
14  minerals.
15            In fact, the name New Mexico, Nuevo México,
16  recalls Cortez and his striking it rich, as it were, in
17  1513.  And New Mexico really is like an otro México.
18  They were looking for another Mexico, and so the name
19  that stuck kind of belied, but they found up in the
20  Santa Fe and that region, which was not a lot of gold
21  or silver, to put it mildly.  So they were, in a way,
22  looking to justify settlement and occupation and
23  colonization of New Mexico in 1598, and we would have
24  to back up to discuss that.  So they were there
25  searching.
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 1      Q.    Okay.  So did Espejo and de Farfan keep
 2  contemporaneous records during their exploration in
 3  that area of the lower Verde?
 4      A.    Yes.  And to place that into context, Spanish
 5  exploration of the New World, whether it was in Florida
 6  at the time or the North, it was very legalistic, and
 7  they would often have, in fact, almost always have, a
 8  diarist and engineers and other people with some
 9  expertise.
10            But the diarists oftentimes are there as kind
11  of like guards, and sometimes they would write that
12  Espejo got in trouble.
13            Coronado in 1540 went off the track, and when
14  they went to see the shaggy cows in 1541 in Kansas when
15  they went east, he came back and then his horse, he
16  fell and hit his head.  He was never quite the same.
17  His wife divorced him.  And he was taken back to Spain
18  and he ended up -- like Coronado, the great Coronado,
19  ended up in Spain in jail.
20            Espejo, similarly, was there as a rescue.  It
21  was a rescue expedition.  And I could elaborate on
22  that, but he was there and there was a diarist named
23  Diego de Luján, and his residencia, his documents, are
24  translated by Bolton back in 1924 or '5, you know, when
25  this became a field and all of that.
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 1            So that, yeah, there was often documentation
 2  of every exploration, and it was quite legalistic.  You
 3  had to cut a deal with the King.  You had to make sure
 4  that you stayed within a contract.  The contract to
 5  settle New Mexico took from 1595 to 1598.  It took
 6  three years of haggling and negotiating.  And the King
 7  always wanted you to have some skin in the game.
 8  Espejo, for example, financed his rescue expedition.
 9            So very legalistic, authoritarian, very
10  different than American expansion across the continent.
11      Q.    So even though, initially, you said that they
12  were kind of following a mystical idea --
13      A.    Yes.
14      Q.    -- of the land, does that mean that they were
15  kind of wandering around fanciful, creating fanciful
16  accounts of their activities?
17      A.    Yes.  They sometimes exaggerated, which got
18  them into trouble right away.  Oftentimes the Indians
19  didn't want them there, and so they would say
20  más salir.  They learned what más salir meant, which
21  means --
22                 CHAIRMAN NOBLE:  Get your butt --
23                 THE WITNESS:  -- keep going, yeah,
24  going.
25                 In many ways the Spaniards were kind of
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 1  like freeloaders.  When Oñate settled there, they just
 2  kicked the guys out of I think it's San Juan Pueblo,
 3  north of Santa Fe today.  And they just like went in
 4  and lived in their houses.  So the Native Americans,
 5  the Pueblos in this instance, said these guys are
 6  freeloaders; you know, these are bad.  And there was
 7  some resentment.
 8  BY MS. CAMPBELL:
 9      Q.    Now, would you call them freeloaders with
10  regard to the Spanish government in Spain?  What was
11  their relationship?  Was it -- were they cut off from
12  the Spanish government?
13      A.    Well, time and distance.  I think it takes 16
14  days to get down to Mexico City to talk to the
15  vice-King, the viceroy, and so that was on the -- when
16  you're really hoofing it.  But distance and time,
17  logistics, oftentimes there's a lag of 12 to 24 months
18  for things to get done the way Spain approached
19  colonization and settlement of the New World.
20      Q.    In addition to their diaries, were they
21  required to keep official reports for the Spanish
22  government?
23      A.    Yes, they were.  And they would go back and
24  have a residencia, which means not a residence, but you
25  would have to kind of give your account to one of the
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 1  viceroys' hatchet men or whatever.  You know, they were
 2  careful.  In many ways it stultified Spanish
 3  exploration of the New World.
 4            Cortez was an outlaw.  When Cortez left the
 5  islands in 1517, 1518, right in there, the King said,
 6  "Come back.  You can't go."
 7            And he says, "Okay.  Bye."
 8            And so he had an expedition sent after him,
 9  which he defeated in the highlands of Mexico and then
10  co-opted the survivors into his force, and the Meshika
11  or the Aztecs were like, "Where did these guys come
12  from?"  But he wasn't, technically, an outlaw.
13                 CHAIRMAN NOBLE:  We're going to need to
14  take a break for just about five minutes.
15                 (A recess was taken from 4:10 p.m. to
16  4:16 p.m.)
17                 CHAIRMAN NOBLE:  We are ready to go.
18  Thank you.
19  BY MS. CAMPBELL:
20      Q.    Okay.  So, Dr. August, we were talking about
21  Spanish recordkeeping.
22      A.    Yes.
23      Q.    Can you describe a little bit how they
24  physically kept records, the Spanish explorers, that
25  is?
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 1      A.    Well, they would -- the diarist would take
 2  note every day.  Some were more vigilant in executing
 3  their duties than others, but that's why we have such a
 4  great record.  That's why we know the great things
 5  about Father Kino, for example, or Father Serra in
 6  California.
 7            And so they would keep the diary.  They would
 8  return from, like, say, Espejo started in Santa Bárbara
 9  in 1587, I think, and that was the northernmost mining
10  town in the central corridor.  Spain expanded to the
11  north, from south to north on three corridors; one that
12  ended up establishing San Antonio in 1718 a little bit
13  later; one that was California overland, the Baja.
14  That's where Kino went first in 1681 to 1684, an
15  unsuccessful mission effort in the Baja California.
16            And then there's the literals of the World
17  Ocean.  And one of the big things that really freaked
18  out or upset the Spanish King was Sir Francis Drake in
19  1584.  They got reports that he was over there in the
20  Pacific Coast.  And so Spain realizes that they need to
21  keep a defensive borderland, and so the role of defense
22  from the colonial sweepstakes that were going on and
23  the attempt to secure this New World for the benefit of
24  the crown in all instances.
25            So they would go back and then they would
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 1  make copies of everything in triplicate and
 2  quadruplicate, and so they would have records both in
 3  the viceroyalty, in Spain, in Mexico City, and then
 4  they would have one in the archives in Spain.  So you
 5  can see someone as obscure as Father Segesser or
 6  Pfefferkorn here in the mid 18th Century and you can
 7  see what he was doing here and if you're doing research
 8  in the archives in Madrid.
 9            It's a fascinating, painstaking legalistic
10  process, but they wanted to keep control of what they
11  were doing, much to their regret, I think, in the long
12  run.
13      Q.    So based upon the records that they kept, did
14  Espejo and de Farfan travel by what mode?
15      A.    They traveled by horse.
16      Q.    Did they navigate or boat on the Verde River?
17      A.    Not according to Luján's account or Espejo's
18  residencia, I think, and then I think if you look at --
19  an easy way to access that is Bolton's work; but, no,
20  they did not, and I have not seen any other evidence to
21  the contrary.
22      Q.    And after 1599, who was the next European to
23  visit the area of the lower Verde River?
24      A.    Well, it was Juan de Oñate himself.  And he
25  wanted to find, they called it, the South Sea, and they
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 1  were referring to the Pacific Ocean.  And there had
 2  been navigation from Acapulco, which was an outpost
 3  then, and they sailed and they were trying to map it.
 4  They were trying to get what's there.  I mean it was a
 5  great mystery.
 6            In fact, that term was used, great mystery.
 7  And so the search for gold after Oñate ends, and they
 8  say, well, this has to be kept for saving souls; that
 9  the church and state were together, but oftentimes at
10  odds with one another.  And then there's the civilian
11  population.
12            So at times the military has political
13  hegemony, and at other times the church, and
14  particularly when the Jesuits were here, when they were
15  able to be doing the front on the -- the adelantados,
16  as they called them, the guys out in front of the
17  exploration and missionary efforts.  So they were a
18  different group, and I know we'll talk about them.
19      Q.    You just mentioned something about the
20  Spanish sailing --
21      A.    Yes.
22      Q.    -- around the Pacific.
23            Were the Spanish generally expert boatsmen?
24      A.    Yeah, they were good at seafaring, and they
25  had some Vizcaíno, comes to mind.  You know, they
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 1  established in Monterey first and then later in
 2  San Francisco, Los Angeles, and then even San Diego,
 3  which was originally St. James, I guess; yeah,
 4  San Diego.  So, yeah, those come a little bit later in
 5  Spanish colonization and settlement of this region; but
 6  they become outposts of missions and presidio systems,
 7  a defense mechanism.
 8            And one of the hopes was to tie it together,
 9  San Antonio with Santa Fe and up to Monterey or the
10  San Francisco area, those little islands of settlement.
11  And that was one of the great policies that would ebb
12  and flow, and there was transportation was an issue,
13  and it was overland, how do we connect these places
14  overland.
15      Q.    So the Spanish explorers would have been
16  comfortable navigating on the water?
17      A.    Yeah.  There was nothing -- navigating was
18  not inimical to their nature here.
19      Q.    And why is that?
20      A.    They had -- well, let's look at the Florida
21  borderland and Ponce de León and that area.
22      Q.    Well, let's stay in Arizona.
23      A.    Oh, stay in Arizona?
24      Q.    Yes, please.
25      A.    Well, yeah, okay.
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 1            They knew about the Colorado River, for
 2  example.  They called it originally Rio de Tizones,
 3  T-I-Z-O-N-E-S, and that means, roughly translated,
 4  river of the firebrand.  And, ultimately, that's kind
 5  of red, and so the Colorado means red, and so that name
 6  kind of stuck or was adapted over time.  So they knew
 7  about the Colorado and noted it.
 8      Q.    Okay.  So you mentioned that Oñate was
 9  looking -- I believe you said he was looking for a
10  route to the sea --
11      A.    Yes.
12      Q.    -- is that correct?
13      A.    Yes, he was.
14      Q.    Okay.  And if he could have found a water
15  route that would go part of the way or all of the way
16  to the sea, would he have been interested in that?
17      A.    He would have been interested, as would the
18  viceroy, and as would the King.
19      Q.    So if someone like Oñate who was exploring
20  and looking for routes, if they would find a river that
21  was susceptible to or usable for navigation, would that
22  have been something important that they would have
23  noted in their official reports?
24      A.    That was really important, and his expedition
25  of 1604 was, in a way, an expedition of desperation
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 1  because he was losing money.  His investment wasn't
 2  working out, and ultimately, in 1609, he's replaced by
 3  the King, and a Royal Governor, Pedro de Peralta, is
 4  appointed, so he reports directly to the King.
 5            Oñate had a broad contract and could have
 6  kind of controlled that region, but he was really
 7  looking to salvage his investment.  And if you go to
 8  Santa Fe, the street that goes -- that's the Pedro de
 9  Peralta, that's after the first Royal Governor of
10  Spain, and that's a main thoroughfare in Santa Fe
11  today.
12      Q.    So finding a river that could be navigated
13  would have been a huge coupe for Oñate?
14      A.    It would have been a huge coupe for Oñate,
15  and it was of critical importance to locate anything
16  like that.  I mean they noted mountain ranges and --
17  but transportation on the northern frontier was
18  important, and they looked almost -- they were trying
19  everything.
20      Q.    So how did Oñate travel?
21      A.    By horse with military and religious escort.
22      Q.    So based on what you just said about the
23  importance or the interest in finding navigable water
24  routes, would you say that it was Oñate's preference to
25  travel by foot?
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 1      A.    If I were to speculate and be Juan de Oñate
 2  for a day, I would have been concerned and thinking
 3  about water routes in this region.
 4      Q.    Okay.  So after Oñate, who was the next
 5  person to explore the area of the Verde River?
 6      A.    I think -- let me take a look at the report
 7  here.
 8      Q.    I think it would be on Page 5, perhaps?
 9      A.    5?  Yes.
10            One of the big stars, Father Francisco
11  Eusebio Kino or Eusebio Francisco Kino, his original
12  name was Chinus or Chini, C-H-I-N-I, and he was from
13  northern Italy and spoke Italian and German, of course,
14  and he's one of our staff members in Statuary Hall,
15  along with Senator Goldwater.
16      Q.    And Father Kino was a Jesuit priest?
17      A.    He was a Jesuit priest.
18      Q.    And what was his education?
19      A.    He was born in 1645 and educated in German.
20  He spoke Italian and German, and he went to the
21  University of Ingolstadt.  He got the equivalent of a
22  Ph.D. in math and actually taught math in the
23  University.  He was a cartographer.  He really liked
24  doing that.  He wrote a thesis on the Transit of Venus
25  in 1680.  He got stuck.  He wanted to go to the Orient.
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 1  He wanted to go to China after he became a Jesuit.
 2  Instead, he get got assigned by the Pope.  They just
 3  reported their secular clergy.
 4            If that's relevant, we can discuss that, what
 5  that means.  But he could earn money, for example,
 6  where the Franciscans and other groups couldn't.
 7            And he got stuck in 1680 and '81, and he
 8  watched a comet and wrote a thesis on it, and it became
 9  a popular book in Europe.  So he was a guy of immense
10  talents and highly educated.  And so he comes to the
11  New World and gets to Mexico City in 1681.
12      Q.    And at what time did Father Kino travel --
13      A.    In this area?
14      Q.    -- in this area of the lower Verde?
15      A.    From 1680 -- from 1689 to 1711, I think I
16  have.  I may have not even put that in there, but
17  that's 1687 to 1711, when he dies in Magdalena, Sonora.
18      Q.    And what was his purpose in exploring the
19  area of the lower Verde?
20      A.    Well, he was given a charge by the Bishop,
21  the Bishop of Sonora, and he was charged with saving
22  souls.  And I think he may have converted 25,000
23  American, or Native Americans might be the best way to
24  phrase this.
25            And he also introduced cattle to what is now
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 1  Arizona's first cattlemen.  He brought 20 cattle that
 2  ultimately became 70,000, a herd.  So he introduced
 3  cattle to this area, and he taught the natives how to
 4  farm, harvest gold, and he traveled throughout and
 5  mapped.  He did a lot of mapping.  He mapped about 200
 6  by 225 square miles of Northern Sonora and Southern
 7  Arizona.
 8      Q.    And so Father Kino's travels and exploration
 9  in the lower Verde, was this just something he did on
10  his own, or was there some official backing behind it?
11      A.    There was official backing of it, and, again,
12  he was one of the few guys in the borderlands, and a
13  priest for that matter, that had money.  And some of
14  his brethren were a bit upset with him and wondered
15  about that, but he did look for places to advance the
16  rim of Christendom.
17            In fact, that's the title of the book that
18  Bolton wrote on the big one, I think in 1927 or
19  something like that; and then later, thanks to the
20  University of Arizona and Dean Frank Lockwood, they get
21  a narrow one called Padre on Horseback.
22            And there's a whole literature on Father Kino
23  that has evolved over time.  And, in fact, Senator
24  Goldwater was very interested in him and was
25  instrumental in getting that statue in Statuary Hall.
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 1  And I think it's kind of ironic that now Goldwater's
 2  statue is going up next to Kino, because he led the
 3  charge in getting and raising the money and all of
 4  that.
 5      Q.    Did Father Kino keep the same kind of
 6  official records in triplicate and quadruplicate that
 7  you previously --
 8      A.    Yes.
 9      Q.    -- described?
10      A.    Yes, he did.  And he wrote on any number of
11  topics, and so did the -- he had a couple guys that
12  rode with him.  He always had just one.  He didn't like
13  the military.  The Jesuits and the military were often
14  at odds.  They didn't like how the military would treat
15  various people.  The civilian population enslaved some
16  of them and made them work in the silver mines.
17            And so Kino did his due diligence, as well as
18  Juan Mateo Manje, who was one of the few military guys
19  that rode around with him.  And I quoted from, I think,
20  one of his -- his book Tierra Incógnita, Unknown Land.
21  And, in fact, I think I quoted the source or the place
22  where he's up on -- it looks as though he's over on the
23  West area mountains.  You can see the --
24      Q.    Yeah, we'll get to that.
25      A.    Oh, okay.  I'm sorry.
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 1      Q.    I just want to ask one more question before
 2  we --
 3      A.    Break?
 4      Q.    -- need to finish, I imagine.
 5                 MS. CAMPBELL:  You said 4:30, and it's
 6  4:30.
 7                 THE WITNESS:  Yeah.
 8                 CHAIRMAN NOBLE:  It's time.  Go ahead.
 9  BY MS. CAMPBELL:
10      Q.    But just one question to clarify the Manje
11  that you just referenced.
12      A.    Yes.
13      Q.    You said he traveled with Father Kino?
14      A.    Yes.
15      Q.    And was he, more or less, Father Kino's
16  diarist?
17      A.    Yeah, he -- more or less, but on this one
18  expedition it looks as though he did the major writing
19  and Kino took a break.  But Kino would often do his own
20  work, you know, and so this particular reference is one
21  of many, so...
22      Q.    Okay.
23      A.    Thank you.
24                 MS. CAMPBELL:  Okay.
25                 CHAIRMAN NOBLE:  Thank you very much.
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 1  We're going to adjourn now until 12:30 tomorrow in this
 2  room.  However, if there are things that you've been
 3  leaving overnight, it would be necessary for you to
 4  move them into the next room.
 5                 (The proceedings adjourned at 4:30 p.m.)
 6
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 1  STATE OF ARIZONA    )
    COUNTY OF MARICOPA  )
 2
 3            BE IT KNOWN that the foregoing proceedings
    were taken before me; that the foregoing pages are
 4  a full, true, and accurate record of the proceedings,
    all done to the best of my skill and ability; that
 5  the proceedings were taken down by me in shorthand
    and thereafter reduced to print under my direction.
 6
              I CERTIFY that I am in no way related to
 7  any of the parties hereto, nor am I in any way
    interested in the outcome hereof.
 8
              I CERTIFY that I have complied with the
 9  ethical obligations set forth in ACJA 7-206(F)(3)
    and ACJA 7-206 (J)(1)(g)(1) and (2).  Dated at
10  Phoenix, Arizona, this 12th day of March, 2015.
11
12
            _______________________________________
13                 JODY L. LENSCHOW, RMR, CRR
                       Certified Reporter
14                    Arizona CR No. 50192
15
              I CERTIFY that Coash & Coash, Inc., has
16  complied with the ethical obligations set forth in
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            _______________________________________
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 1      CHAIRMAN NOBLE: George, would you call
 2  the roll.
 3      DIRECTOR MEHNERT: Commissioner Allen.
 4      COMMISSIONER ALLEN: Here.
 5      DIRECTOR MEHNERT: Commissioner Horton.
 6      COMMISSIONER HORTON: Here.
 7      DIRECTOR MEHNERT: Commissioner Henness.
 8      Not present.
 9      Chairman Noble.
10      CHAIRMAN NOBLE: I am here.
11      DIRECTOR MEHNERT: We have a quorum, and
12  our attorney is here, and so am I.
13      CHAIRMAN NOBLE: Mr. Helm, please
14  proceed.
15  
16      CONTINUED CROSS-EXAMINATION
17      BY MR. HELM: 
18  Q.   Thank you.  Mr. Mussetter, I'm a little more
19    organized, hopefully, today, but I have the problem of
20    having to work with the computer, also.  So with my
21    eyes and that fine print, we may stumble around a
22    little bit.  I apologize for that if I do.
23        But, first of all, I would just like to get a
24    few things straightened out that I actually wrote down
25    the easy/hard way, so I can read them and all that sort
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 1    of stuff, okay?
 2  A.   Fair enough.
 3  Q.   First of all, just to clarify, you don't
 4    claim to be a historian of any kind?
 5  A.   I do not.
 6  Q.   You don't claim any expertise in history?
 7  A.   No.
 8  Q.   With respect to determining whether a stream
 9    or a river is navigable for title purposes under the
10    standards set forth by the federal judiciary, you don't
11    claim to be an expert either, right?
12  A.   No, I'm not an expert in that.
13  Q.   Okay.  Could you define for me what you
14    understand the word ordinary to mean as you use it in
15    defining whether a river is navigable?
16  A.   Ordinary means, I think in simple terms, not
17    flooding, not severe drought; sort of normal type flow
18    levels.
19  Q.   Can you give me the same definition for
20    natural?
21  A.   Natural means unaffected by human activities.
22  Q.   How does it differ from ordinary?
23  A.   Well, ordinary refers to, I think in the
24    context we're talking about here, primarily --
25  Q.   We're talking about in the context of for
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 1    title.
 2  A.   Right.
 3        Ordinary means, as I defined it, it's the
 4    sort of typical range of flows; not extreme flooding,
 5    not drought.  All of those conditions can happen in a
 6    river under natural conditions or unnatural conditions.
 7    Natural is, again, unaffected by human activity.
 8  Q.   So natural is the, hey, we got floods; hey,
 9    we got droughts; and both of those are conditions that
10    impact on the flow of a river?
11  A.   Yes.
12  Q.   Now, in your work on the Verde, did you
13    determine both the ordinary condition of the river and
14    its natural condition?
15  A.   I'm not sure the word determine is the right
16    way to describe it.  I certainly considered both of
17    those terms in my work.
18  Q.   How did you consider them?
19  A.   Well, with respect to ordinary, I evaluated
20    the magnitude and frequency and duration of the
21    discharges that occur in the river, both based on the
22    recorded history, and then made some adjustments to
23    reflect the effects of diversions on those flows.  So
24    that's the work that I did related to the term
25    ordinary.


www.coashandcoash.com                 Phoenix, AZ


Page 2134


 1  Q.   As part of that work, did you eliminate the
 2    floods and eliminate the droughts?
 3  A.   No.
 4  Q.   Okay.  So in your determination of ordinary,
 5    it includes flood flows and it includes times when the
 6    river was in a drought?
 7  A.   I didn't say that either.
 8  Q.   Okay.  Well, that's what I'm trying to
 9    understand.  Either it does or it doesn't include flood
10    flows.  Does it?
11  A.   The term ordinary does not include flood
12    flows or drought flows.
13  Q.   That's what I wanted to know.
14  A.   Fair enough.
15  Q.   But when you went to determining the natural
16    condition, you threw those in?
17  A.   Yes.
18  Q.   Okay.  So what do we look at in your report
19    to see your description of the ordinary condition of
20    the Verde River?
21  A.   I'm not sure I explicitly describe the
22    ordinary condition.  It's implicit in the flow duration
23    curves that we looked at.  It's implicit in certain
24    aspects of the flood frequency curves.
25  Q.   So it's there, but you didn't tell us what it
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 1    was?  The information to determine it would be there?
 2  A.   Okay.
 3  Q.   We could look at your -- my recollection is
 4    that you had one diagram that showed the high flows for
 5    each year?
 6  A.   Yes.
 7  Q.   And, for example, we could go through and you
 8    could tell me what constitutes a flood that shouldn't
 9    be in there for the ordinary condition, right?
10  A.   We could do that, yes.
11  Q.   Do you want to pop that up on the screen?
12    And let's do it.
13  A.   Sure.
14        I have to boot up here.  It will take a
15    minute.
16  Q.   Take all the time you need, believe me.
17    These things are scary to me.
18  A.   I didn't boot my computer up because I
19    understood we weren't going to be doing that, so...
20  Q.   I told you you might want to do it.
21  A.   So --
22  Q.   The little blue diagram you had -- I don't
23    remember the figure number that showed the thing -- was
24    that a good one to use?
25        Seemed to me it had about from the late '80s,
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 1    1880s or '90s?
 2  A.   Is that the one you're referring to?
 3  Q.   Yeah, that's the one I'm referring to.
 4        Is that a good one to just take a look at?
 5    And we don't have to go through year by year, from my
 6    perspective.  If you just want to kind of look at that
 7    one and point out what you would consider the years
 8    that have the flood flows that you would eliminate to
 9    determine the ordinary condition.
10  A.   This is probably not the best figure to do
11    that.  I would say that those are annual flow volumes.
12    In every one of those bars, you would have periods of
13    time that would fit the category of ordinary, and in
14    many of them you would have periods of time that would
15    be outside of that classification.
16  Q.   Okay.  So we can't look at those and
17    determine what --
18  A.   Not from this chart, no.
19  Q.   Okay.  What chart would you like?
20        MR. BREEDLOVE: For the record, you're
21    looking at Page 38 of the Mussetter presentation,
22    Exhibit X060.
23        BY MR. HELM: 
24  Q.   That's correct.
25  A.   That's correct.
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 1        Well, one place we could start would be the
 2    flow duration curves.
 3  Q.   Pick your poison, Doctor.
 4  A.   This would be Slide 24 of the same
 5    presentation.
 6  Q.   Okay.  So I take it on that one you would
 7    come down from the somewhere above 10,000 and chop it
 8    off at some point?
 9  A.   Yes.
10  Q.   And that would be --
11  A.   Yeah.
12  Q.   -- the upper limit or the lower limit of
13    flooding?
14  A.   I think the implication of your question is
15    that there's a hard boundary; we can say if we step on
16    one side of the line, it fits ordinary, and the other
17    side of the line it doesn't.
18  Q.   If you want to do plus or minus 10 percent,
19    20 percent, 30 percent, you tell me.
20  A.   That's fair enough.
21  Q.   I'm not arguing with you.  I'm just trying to
22    help out the Commission and the other people who may
23    have to review this, who will want to be able to look
24    at your work and figure out what the ordinary condition
25    of the river is as you saw it, okay?  That's all I'm
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 1    trying to do.  And you've told me you didn't
 2    specifically set it out in your report, but we can find
 3    it from the information that's there.  That's what I
 4    understand is where we're at right now.
 5  A.   That's fair.
 6  Q.   Fair?
 7  A.   That's fair.
 8  Q.   Okay.  So find the ordinary condition absent
 9    the flood for me.
10  A.   Well, as I said earlier, I'm not going to
11    define a hard boundary; but the edges of this plot on
12    either side would be outside the ordinary condition,
13    and the bulk of this plot that happens every year for
14    some period of time during the year, and we can
15    probably sit here and debate all day what that period
16    of time should be, but some period of time --
17  Q.   I'm going to give you your time.  You just
18    tell me what it is.
19  A.   It's the central part of this particular plot
20    defines the ordinary flows.
21  Q.   Super deal.  Now, because the Commission is
22    sitting here, but the judges aren't, can you put
23    parameters from that plot that show what you circled
24    with your thing so that somebody reading this record
25    would know what you're referencing?
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 1  A.   What I've told you is the bulk of the central
 2    portion of that plot probably fits in the ordinary, and
 3    I'm not going to be pinned down to a specific number.
 4  Q.   I'm not asking you to, but I would like to
 5    know what you believe constitutes the bulk of the
 6    central portion.
 7        Is it from 10,000 cfs down, nine, eight,
 8    seven?  Pick the maximum part of the bulk.  I'm trying
 9    to give you the benefit of your doubt.  You know, pick
10    the highest bulk number you want to pick.  Just tell me
11    what it is.
12  A.   If you're above the 10,000 range, I think
13    it's pretty easy to argue that's outside the ordinary.
14    When you get below that, from there down to the few
15    thousand range, then it becomes fuzzy whether that's --
16  Q.   It's in the eyes of the beholder?
17  A.   It's in the eyes of the beholder.
18  Q.   You and Jon could disagree, and both of you
19    could still be right?
20  A.   That's possible.
21  Q.   Okay.  Let's go to the other end, the drought
22    end.
23  A.   Well, so 1 percent or, on this chart,
24    99 percent would mean a flow that happens, on average,
25    once every three and a half to four days per year.  So
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 1    it happens a few days every year.  Is that ordinary?
 2    Yeah, could be.
 3  Q.   Again, that's in the eyes of the beholder,
 4    and you and Jon might disagree and both be right?
 5  A.   There is not a hard boundary for that
 6    information.
 7  Q.   No, I understand that.
 8        Is there a boundary that you can work with
 9    that's plus or minus 10 percent?
10  A.   I would say no.
11  Q.   20 percent?
12        I mean at some point in time a drought has to
13    stop being a drought, doesn't it?
14  A.   Well, if it happens four days a year, on
15    average, is that a drought?
16  Q.   How about if I give you 10?
17  A.   That's the same question.
18  Q.   In other words, you can't tell me what the
19    upward parameter of a drought would be in this
20    situation?
21  A.   There are definitions of drought.  We could
22    go in and quantify the Palmer Drought Index or
23    whatever.
24  Q.   Well, again, I don't know what the Palmer
25    Drought Index is.  You do.  Tell me what it does.
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 1  A.   Well, it quantifies the severity of a
 2    drought.
 3  Q.   Can we look at it and determine what the
 4    drought ought to be in Arizona and the Verde River?
 5  A.   It could be looked at.  I'm not prepared to
 6    do that sitting here today.
 7  Q.   You haven't done it?
 8  A.   I have not done that, no.
 9  Q.   And if I've got this right, you didn't do
10    anything in your study to determine what would
11    constitute a drought on the Verde River?
12  A.   I did not specifically quantify droughts on
13    the Verde River.
14  Q.   Okay.  And the same answer you would give for
15    floods?
16  A.   Well, I would say I did more work to quantify
17    the magnitude and frequency of floods on the Verde
18    River than I did on the drought end of the scale.
19        COMMISSIONER ALLEN: Mr. Chairman,
20    question.
21        CHAIRMAN NOBLE: Yes, Bill.
22        COMMISSIONER ALLEN: The time frame that
23    you used when you constructed this was from when to
24    when?
25        THE WITNESS: It's 1945 to the present.
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 1        COMMISSIONER ALLEN: Okay.  So that,
 2    effectively, is during the time frame after Bartlett
 3    and Horseshoe both were constructed?
 4        THE WITNESS: That is correct, although
 5    this gage is above both of those facilities.
 6        COMMISSIONER ALLEN: Okay.  That's a
 7    good point.  Thank you.
 8        BY MR. HELM: 
 9  Q.   The dashed line --
10  A.   Yes.
11  Q.   -- is your adjustment for -- based on
12    Mr. Burtell's work, correct?
13  A.   Yes.
14  Q.   Okay.  And so in showing what the -- the
15    ordinary condition, and when that circle goes around
16    the dashed line, the dashed line will be what your
17    opinion would be in the precivilization time frame?
18  A.   Yes.
19  Q.   And so I guess we're talking about you would
20    consider ordinary, if I've got it now, from 10,000 cfs
21    down to 90 -- what did you say, 99 percent?
22  A.   I threw that out as a possible.
23  Q.   So if we draw a circle that encompasses all
24    that, the Commission and the Court will know what your
25    opinion of ordinary is, correct?
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 1  A.   The flows between those two happen on a
 2    fairly frequent basis, so I can accept that that could
 3    be a reasonable definition of ordinary.
 4  Q.   Is that the definition you used in doing your
 5    work in this matter?
 6  A.   I did not specifically set out to define
 7    ordinary means between X cfs and Y cfs.
 8  Q.   Did you read Winkleman?
 9  A.   Yes, I did.
10  Q.   Did you read the part about you've got to do
11    that?
12  A.   There is no language in Winkleman that I
13    recall that says you must specifically say ordinary is
14    between X cfs and Y cfs.
15  Q.   No, no, it just said you had to determine
16    what the ordinary condition of the river was, and
17    that's different than natural.  You read that part?
18  A.   I understand that ordinary and natural have
19    two different meanings, yes.
20  Q.   Right, and they're determined separately?
21  A.   Yes.
22  Q.   Okay.  But you didn't determine at least the
23    ordinary separately, because you can't tell me what it
24    is.  Have I got that right?
25  A.   I considered the ordinary flows.  I
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 1    considered the full range of flows that occurred in the
 2    river, and I thought about the effects of the floods, I
 3    thought about the normal flows, and I thought about the
 4    drought, the very, very low flows.
 5  Q.   So by saying you considered all the flows in
 6    the river, your answer to the Court of Appeals would
 7    be, hey, I had ordinary covered because I considered
 8    all the flows, right?
 9  A.   Sure.
10  Q.   And you would have that same answer for if
11    they wanted to talk about natural; I considered the
12    natural condition of the river because I considered all
13    the flows, right?
14  A.   Well, with respect to the flow, yeah.  I mean
15    I tried to make an adjustment for the human effects on
16    the amount of flow in the river by using
17    Mr. Burtell's --
18  Q.   Your adjustment is for the impact of
19    civilization?
20  A.   Yes.
21  Q.   And you didn't do any work yourself to
22    determine the impact of civilization; you just accepted
23    Mr. Burtell's work?
24  A.   On the flow levels, that's correct.
25  Q.   Right.  And just modified your data by his
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 1    conclusions?
 2  A.   Yes.
 3  Q.   Okay.  Would you define for me the word
 4    floodplain as you've used it in your discussions that
 5    you had here either in testimony or in your report?
 6  A.   Floodplain is the, typically, relatively flat
 7    surface adjacent to a stream that is constructed under
 8    the current hydrologic regime or being constructed
 9    under the current hydrologic regime that is inundated,
10    on average, once every few years.
11  Q.   Okay.  And it can go out as big as what?  I
12    mean a few years?  That's the, what, 10-year is the
13    floodplain, 10-year flood?
14  A.   We have to make a distinction between the
15    geomorphic definition from a process perspective of
16    floodplain and the relationship between that and what
17    causes rivers to look like they do versus the, I'll
18    call it, the regulatory definition of floodplain that
19    we're accustomed to seeing from flood risk studies and
20    those types of things.
21        They're two different things, and in the
22    context of this case I'm talking about the geomorphic
23    definition of floodplain.
24  Q.   Okay.  So the geomorphic definition of the
25    floodplain doesn't necessarily mean that it will handle
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 1    all floods?  In other words, contained within the
 2    widths of the geomorphic floodplain, not all flows will
 3    stay within those boundaries?
 4  A.   Large floods can go beyond the definition of
 5    what a geomorphologist would define as the active
 6    floodplain, yes.
 7  Q.   Okay, and so would you then have a new active
 8    floodplain?
 9  A.   No.
10  Q.   In other words, is your definition evolving?
11  A.   No.
12  Q.   Okay.  So then are you telling me that for
13    the Verde River, geomorphically, you have a floodplain
14    that's defined?
15  A.   Actually, on a river like the Verde River,
16    the geomorphic floodplain is very indistinct in most
17    places.
18  Q.   Well, does that mean you can't find it, is
19    that what you're telling me, in a lot of places?
20  A.   I'm telling you from the definition I gave
21    you, it actually doesn't exist in many places.
22  Q.   Okay.  So when you talk about floodplain,
23    either in your testimony or in your report, we need to
24    either know the specifics of the location you're
25    talking about or we won't be able to put a handle on
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 1    what you're meaning, right?
 2  A.   Yes.
 3  Q.   Okay.  Now, you also used the term low flow
 4    channel?
 5  A.   I've probably used that term, yes.
 6  Q.   Define it for me as you used it for your
 7    report and in your testimony here.
 8  A.   It's the channel or channels that carry the
 9    flow when you're on the far right end of that plot that
10    we just looked at.
11  Q.   When you say the far right end, what number
12    are you talking about?
13  A.   I don't have a specific number.
14  Q.   Well, what range then?  Is it from the 70 to
15    the 100 or the 80 to the 100 or the 90 to the 100?
16  A.   Oh, I think, in general terms, it's probably
17    the lower 20 to 30 percent of the flows.
18  Q.   Okay, so from 70 on up, roughly?
19  A.   That's reasonable.
20  Q.   So flows that occur in the ordinary condition
21    are not necessarily flows that are restricted to your
22    definition of a low flow channel?
23  A.   Could you repeat the question?
24  Q.   Sure.  As I understand it, you've defined the
25    ordinary condition to be kind of a big circle in the
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 1    middle of that chart up there.
 2  A.   Right.
 3  Q.   But you've defined the low flow channel to be
 4    within the top 30 percent of your curve?
 5  A.   Roughly speaking.
 6  Q.   So much of the flows in the low flow channel
 7    could be outside of that channel; in other words, the
 8    circle's bigger; it's way beyond the 70 percent?
 9        You're still not understanding me?
10  A.   I'm still not understanding your question.
11  Q.   Low flow channel contains the plus
12    70 percent --
13  A.   Okay.
14  Q.   -- situation.
15        Ordinary condition extends way beyond the
16    70 percent condition?
17  A.   Right.
18  Q.   So the low flow channel will be inundated in
19    a number of circumstances by the ordinary condition?
20  A.   Yes.  The low flows, within the range of the
21    definition I gave you, I would say are still within the
22    definition of ordinary.
23  Q.   If we're talking about -- what was that
24    discussion we had yesterday about bankfull?
25  A.   Yes.
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 1  Q.   If I'm bankfull on the low flow channel, I'm
 2    still within the ordinary conditions of the Verde
 3    River, right?
 4  A.   I think that's probably a fair statement.
 5  Q.   How far out on the banks have I got to get to
 6    get out of the ordinary condition?  What kind of
 7    channel is that?  Are you into the compound channels or
 8    what?
 9        We've got a full low flow channel and we're
10    still in the ordinary condition.  How far out does the
11    ordinary condition go?  Does it go to 10 on your chart?
12    If I went up, if I go to 10,000, it's down to zero or
13    .1, and I'm still in the ordinary condition, right?
14  A.   I think the 10 percent exceedance flow is
15    within the range of what most people would consider
16    ordinary, yes.
17  Q.   So for ordinary purposes, we've got the
18    10 percent exceedance to the -- what did we say? --
19    99 percent exceedance?
20  A.   No.
21  Q.   Okay.  What am I not understanding?
22  A.   The long discussion we had several minutes
23    ago about the boundaries for ordinary, number one, I
24    said I'm not going to be pinned down to a specific
25    value, but I --
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 1  Q.   That's your range.  Oh, I'm not trying to --
 2    that's your range, 10 to 99.
 3  A.   I conceded that flows above 10,000 are
 4    probably outside the definition of ordinary.  When you
 5    get below 10,000, down to a few thousand, it begins to
 6    get fuzzy whether those flows would be ordinary or not.
 7        When we talk about a 10 percent exceedance
 8    flow, that's an ordinary flow.  It happens, on average,
 9    35 to 40 days a year.
10  Q.   Okay.  I'm saying that's one end of the
11    spectrum of exceedance.  And the other end of the
12    spectrum of exceedance is -- I thought I understood it
13    to be 99; but if I'm wrong on that, please correct me.
14  A.   I said that flows beyond the 99 percent level
15    on the right side of that plot --
16  Q.   Would be --
17  A.   -- would be probably not ordinary flows.
18  Q.   So the ordinary flows are between 10 and 99?
19  A.   Well, those are your words.
20  Q.   They're my words trying to describe what I
21    understand you told me.  If I'm misdescribing it,
22    please tell us.
23  A.   Let me say again, I can't be pinned down to a
24    specific hard boundary between what's ordinary and
25    what's not ordinary.  It's a gradation, and we've
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 1    talked about it's fuzzy when you get below 10,000, and
 2    down into the few thousand range, it's probably
 3    debatable; is that ordinary, is that not ordinary.
 4        On the other end of the spectrum, 1 percent,
 5    that's probably not -- less than 1 percent is probably
 6    not ordinary.
 7  Q.   So if we're running around at the 50 and the
 8    70 percent, we're clearly in the middle of the ordinary
 9    condition, as far as you're concerned?
10  A.   Sure.
11  Q.   Okay.  Another term you've used, flood
12    channel.
13  A.   Okay.
14  Q.   Define for me your definition of flood
15    channel as you used it in your testimony and in your
16    report.
17  A.   It's the channel that is activated both from
18    a hydrologic and sediment erosion/deposition standpoint
19    during flood flows.
20  Q.   It's the flow above 10,000?
21  A.   Roughly speaking, yes.
22  Q.   So in the exceedance division, it's the flow
23    that occurs 0.1 percent, is that what it is down there,
24    or 0.5 percent?
25  A.   10,000 is about a half a percent.
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 1  Q.   So it's that end of the spectrum is what's in
 2    the --
 3  A.   It flows out in that --
 4  Q.   Outside it.
 5  A.   Yeah.
 6  Q.   That's really bankfull.  That's supposed to
 7    be a joke.
 8  A.   Thank you.  It's hard to tell.
 9  Q.   So the channel in a flood flow is .05 to 100;
10    do I understand that right?
11  A.   Please say it again.
12  Q.   Sure.  So the flood channel is the area
13    between .05 and 100?
14  A.   If I understand your question, the area
15    that's inundated at flows between the .5 percent and
16    100 cfs?
17  Q.   Whatever your exceedance number is down
18    there.
19  A.   Oh, 99.9.
20  Q.   Yeah.  My glasses, I can't see that far.
21  A.   The portion of the channel that's inundated
22    by flows in that range is within the flood channel, if
23    that's your question.
24  Q.   That's where I'm going.  Thank you.
25        Okay, now, you've also used, I believe, the
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 1    term compound channel?
 2  A.   Yes.
 3  Q.   Okay.  Give us, again, your definition of
 4    what a compound channel is as you've used it for these
 5    proceedings.
 6  A.   Well, I'll start with the definition of a
 7    single or simple channel, and that would be one where
 8    you have a regular cross-sectional shape.  Typically,
 9    they're more or less parabolic, and the topography is
10    rather -- relatively smooth.
11        A compound channel is one that has different
12    levels within the channel that become inundated at
13    different flows, benches or bars or other features that
14    would contain flow to a certain area up to a certain
15    level; and then when that level is exceeded, then the
16    flow spills out and it's carried into other areas.
17  Q.   So in the simple one channel, that's just the
18    width of the channel expanding?
19  A.   Generally, yes.
20  Q.   So we start with the low flow channel, and
21    that's 20 feet wide, and then we can still be ordinary;
22    but we get over that one, and that's bankfull; we're
23    into the next one, maybe that's 30 feet wide; and so
24    forth?
25  A.   Well, I would not use bankfull in that
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 1    context, but the rest of your proposition I accept.
 2  Q.   Okay.  Well, that's just my language.  I'm
 3    not using it as hydrologists use.
 4        What portion of that would you use bankfull
 5    in your context?  Where do I find bankfull on
 6    your percent exceedance?
 7  A.   It's on the far left end, if it even falls on
 8    that plot.
 9  Q.   So when you're talking bankfull, you're
10    talking something that's a serious flood?
11  A.   Well, it's a commonly occurring flood.
12  Q.   Well, that depends on how big it is.  There's
13    only been one big flood, right?
14  A.   I wouldn't say that.  There have been a few
15    big floods.
16  Q.   Well, in terms of there is one flood that is
17    the most cfs that's ever come down that river before,
18    right?
19  A.   Yes.
20  Q.   Okay.  And alls I'm saying is in your
21    definition of bankfull, it's all in a flood situation,
22    and it's just a question of how big the flood is?
23  A.   No.
24  Q.   Why not?
25  A.   I talked quite a lot yesterday about bankfull
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 1    and the definitions of bankfull and the frequencies of
 2    occurrence that are most often in the geomorphic
 3    literature associated with bankfull, and it's usually a
 4    commonly occurring flood peak.  The definition, it
 5    varies by river, but it can go from a flood that
 6    happens about once every year to one that happens once
 7    every 20 to 25 years, depending on the character of the
 8    river.
 9  Q.   Okay.  So on the Verde, which is the one
10    we're concerned about here, and you've studied the
11    character of that river, what would be the minimum
12    flood that would get you into a bankfull situation?
13  A.   The work we did on the three study sites that
14    we talked about yesterday, we concluded that the
15    bankfull discharge was in the range of 16,000, 15 to
16    16,000 cfs, which would be roughly .2 percent on this
17    mean daily flow curve.  When we talk about frequencies,
18    we're talking about the instantaneous peak.  These are
19    mean daily flows.  So there's a difference there.  But
20    it's in the range of 15,000 cfs.
21  Q.   So I'm not real sure what you were doing in
22    those three studies you did; but if I understand what
23    you're telling me, those were all related to some form
24    of flood studies?
25  A.   No.
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 1  Q.   What was the purpose of those studies?
 2  A.   The purpose of the studies was to provide
 3    hydraulic sediment transport geomorphic information
 4    that the botanists could use to correlate the character
 5    of the riparian vegetation to the behavior of the river
 6    and the flows in the river.
 7  Q.   At all flows as opposed to --
 8  A.   Well, we considered the full range of flows,
 9    yes.
10  Q.   If I understand what you've told me so far,
11    there's a significant difference in your definition of
12    a flood channel and a low flow channel?
13  A.   Yes.
14  Q.   In terms of the Verde, the magnitude you're
15    saying I think is 16,000?
16  A.   The two-year recurrence interval discharge is
17    about 16,000.  Our studies, I think we said the --
18    sorry, the bankfull discharge was slightly lower than
19    that, so it's in the 14 to 16,000 range.
20  Q.   So what would be -- what discharge would you
21    have to have to be bankfull in the low flow channel?
22        Maybe I'm using a bad term again because you
23    keep thinking hydrology.  I'm talking about when that
24    channel overtops, the low flow channel.
25  A.   Stated otherwise, what is the discharge that
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 1    fills the low flow channel.
 2  Q.   Yeah, plus one quarter.
 3  A.   It's probably highly variable along this
 4    system.
 5  Q.   Depending on where you are in the system?
 6  A.   Depends on where you are.  It probably varies
 7    even locally.
 8  Q.   Can you tell me what it would be in each of
 9    the segments you considered?
10  A.   Same answer.
11  Q.   Too broad?
12  A.   It's very broad.
13  Q.   Well, that's what I'm saying, too broad to
14    pin it down?  Can you pin it down anywhere?
15  A.   Well, we could go to the cross-section plots
16    from our study sites, and we did define the levels of
17    discharge that it takes to fill various portions of
18    those channels, so we could probably get at it from
19    that angle.
20  Q.   Pick one out and show it to me, would you,
21    just so I get a feel for what you're telling me?
22  A.   I don't believe I have any of those
23    cross-sections available on my computer.  The ones we
24    looked at came from --
25  Q.   Those are the ones that Joy showed you --
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 1  A.   Yes.
 2  Q.   -- that had the different colors?
 3  A.   Yes, yes, yes.
 4  Q.   All right.  Would bankfull have been the
 5    black colors?
 6  A.   No.
 7  Q.   Bankfull, I need a new -- what word do you
 8    want to use for full low flow channel?
 9  A.   Let's call it full low flow channel.
10  Q.   Okay.  Would the black have been the full low
11    flow channel?
12  A.   Not in all cases, no.
13  Q.   More or less?
14  A.   Not in all cases, no.
15  Q.   Well, but I don't know whether I need to add
16    to it or subtract from it.
17  A.   There were cases there where because we
18    collected the data after a period of relatively low
19    flows, the vegetation had encroached down into what I
20    would term the low flow channel.
21  Q.   Okay.  So the low flow channel may have had
22    some space above the black that was included in it?
23  A.   In some cases it did, yes.
24  Q.   Okay.  Do you know which case that would be?
25    I mean there were just three of those things, weren't
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 1    there?
 2  A.   I don't remember which specific ones.  I
 3    recall one of them that had some of the vegetation
 4    going well down towards the thalweg.
 5  Q.   Okay.  Now, one other topic that you talked
 6    about a lot is braided river.
 7  A.   Yes.
 8  Q.   So, once again, give me your definition of a
 9    braided river as you used it in your Verde study or
10    your testimony?
11  A.   A braided river is a river that has multiple
12    flow channels.  I think that's the simplest definition,
13    has multiple flow channels.
14  Q.   Does two qualify?
15  A.   Now we're getting into the same argument that
16    we have with drawing a hard line on my graph.
17  Q.   You tell me.
18  A.   In some cases, a split channel -- a braided
19    river can have a single split; and in most cases it
20    would be more than one split, more than two channels.
21  Q.   In that kind of definition, is the braided
22    portion of the Verde limited to what's downstream of
23    Bartlett Dam, from your perspective?
24  A.   Yes.
25  Q.   So above Bartlett we really don't have to
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 1    worry about braiding.  There may be some split channels
 2    up there, but not the magnitude that would indicate a
 3    whole bunch of braiding?
 4  A.   That's a fair statement.
 5  Q.   At best, we're working with some kind of
 6    compound channel up there?
 7  A.   Yes.
 8  Q.   Okay.  We've also used terminology meandering
 9    river.  Do you want to give me that definition for the
10    work you've done too?
11  A.   A meandering river is a river that follows a
12    sinuous course, nonstraight course; and, generally, in
13    the geomorphic literature, a meandering river is one
14    where the length along the channel is at least one and
15    a half times the straight down valley length if you
16    just go from one end of the valley to the other.
17  Q.   So the testimony we heard the other day about
18    why the Indians didn't use the river makes sense; a
19    straight line's quicker?
20  A.   Was that a question?
21  Q.   No, no, I'm just saying you heard the
22    testimony of the gentleman from the Apache Tribe that
23    was in here --
24  A.   Yes.
25  Q.   -- about why they didn't use the Verde River,
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 1    because it took too long, and it was quicker to go in a
 2    straight line overland?
 3  A.   I could accept that's a logical reason, but I
 4    can also argue that I mean there's a lot of navigation
 5    done on meandering rivers.  It might be quicker to go
 6    straight down, but it's a whole lot easier to float a
 7    barge or whatever around the meanders and get your
 8    whatever commerce you're carrying from Point A to
 9    Point B.
10  Q.   If you need that kind of commerce?
11  A.   Sure.
12  Q.   Apaches weren't running any mines that you're
13    aware of, are you?
14  A.   I'm not aware of any.
15  Q.   Now, the purpose that you were here for, as I
16    understand it, is to determine whether the Verde River
17    was navigable on the date of statehood, right?
18  A.   I'm here to help make that determination,
19    yes.
20  Q.   That's your job, right?
21  A.   I'm here to help make that determination,
22    yes.
23  Q.   And in order to make that determination, you
24    have to consider a number of elements, right?
25  A.   Sure.
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 1  Q.   List every one, please.
 2  A.   Well, we go back to the definition of
 3    navigation.  We need to go back to the discussion of
 4    the ordinary, discussion of the natural, the discussion
 5    of what is meant by commerce.
 6  Q.   Those are all discussions.  I want you just
 7    to tell me I need to consider the depth of the river, I
 8    need to consider the width of the river, I need to
 9    consider the vegetation of the river, that kind of.
10        Just give me a list of all the things, all of
11    the elements that you considered to make your
12    determination.
13  A.   Okay.  I considered the depth of the river.
14    I considered the dynamic geomorphic character of the
15    river, which includes, I guess, width would be
16    encompassed within that, depth would be encompassed
17    within that, longitudinal variability in the slope, the
18    likelihood of changes on a periodic basis, the amount
19    of vegetation, the range of flows that occur, the
20    presence of obstructions in the river, the range of
21    possible boats that could likely be used, would be used
22    in customary -- would be in customary use, I think is
23    the terminology.
24        There may be more.  That's what I can think
25    of off the top of my head sitting here.
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 1  Q.   Okay.  Do we have anywhere in your report
 2    where we can look and find the depths that you found at
 3    identifiable locations along the Verde River?
 4  A.   Yes.
 5  Q.   Okay.  What would I look at to find that?
 6  A.   Well, the information at the three study
 7    sites is a good example of that.
 8  Q.   Is that it?
 9  A.   That's the primary quantifiable information.
10    There is other information you can see even from the
11    photographs that -- whether the river is shallow,
12    whether there are rocks sticking up out of the water;
13    and so you can make some inference about the relative
14    depth from that information.
15        But those are the places.  Those three study
16    sites are the specific places where I'm able to
17    quantify it.
18  Q.   Okay.  Where do we, find, I believe, the
19    geomorphic character, I believe was the word you used?
20  A.   That's encompassed in virtually the entire
21    discussion in the report.
22  Q.   How so?
23  A.   There is a lot of discussion about the
24    characteristics of the river, the boundary sediment.
25    There's discussion about the braiding processes.
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 1    There's discussion about the flows.  The geomorphology
 2    of the river encompasses basically everything about the
 3    physical behavior of the river.
 4  Q.   Is that those discussions you were having
 5    that you were citing Pearthree or the other guy you
 6    couldn't remember, Jon over there, and, you know, that
 7    sort of stuff?
 8  A.   It's related to that, sure.
 9  Q.   All right.  So those are your geomorphic
10    discussions?
11  A.   Sure.
12  Q.   What about the longitudinal variables; I
13    believe that's the terminology you used?
14  A.   Longitudinal variability?
15  Q.   Okay, there you go.
16        All right.  Where do I find those in your
17    report?
18  A.   Well, again, there are profiles, and we
19    looked at them yesterday, of each of the three study
20    sites.
21  Q.   Other than that, anything else?
22  A.   I don't recall if I put a larger scale
23    longitudinal profile of the river in my report or not.
24  Q.   Well, you'll have to look, because I sure
25    wouldn't remember.
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 1  A.   I don't believe there is an overall
 2    longitudinal profile in this particular report.
 3  Q.   So it's basically limited to the three sites,
 4    again?
 5  A.   That's where it's quantified, yes.
 6  Q.   Okay.  Now, you also mentioned the likelihood
 7    of change.
 8  A.   Okay.
 9  Q.   Where do we find that information in your
10    report?
11  A.   Well, again, that's very akin to the
12    geomorphic discussion.  It's encompassed in virtually
13    everything that we talk about.  It's related to the
14    flow history.  It's related -- specific information
15    about that comes from looking at sequences of
16    historical aerial photography, looking at the evidence
17    of change on the photography where you have old high
18    flow chute channels, you have low flow channels that
19    have been filled in, evidence that it's different from
20    what it used to be.
21  Q.   You know, I hear you talking, but I don't
22    know where I find them in there.
23  A.   Throughout the report.
24  Q.   So it's just everything you wrote in the
25    report constitutes an impact on the likelihood of
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 1    change?
 2  A.   It's all related to that, yes.
 3  Q.   And when you're using that phrase, likelihood
 4    of change, what do you mean?  Is that how often are we
 5    going to have a flood that redoes the channel?
 6  A.   And how often would you expect the low flow
 7    channels to shift around and not be in the same place,
 8    how often would you expect the bed to mobilize and
 9    build bars in one place and scour bars in another
10    place, bank erosion, scour of the vegetation.
11  Q.   Where do we find that, specifically?  Where
12    do we specifically find in there, for example, your
13    expectation of how often the channel will shift around?
14  A.   I don't think I've specifically discussed
15    that.
16  Q.   You also mentioned range of flows.
17  A.   Yes.
18  Q.   What do you mean when you're talking range of
19    flows?  That's just how big the biggest flood was and
20    how little it flowed when there was drought; that's our
21    range?
22  A.   Well, it's the range, the magnitude, the
23    duration, and the frequency all together.
24  Q.   And you mentioned the presence of
25    obstructions.
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 1  A.   Yes.
 2  Q.   Did you catalog all the obstructions in the
 3    Verde River?
 4  A.   I didn't catalog all of the obstructions in
 5    the Verde River.
 6  Q.   My recollection is you mentioned a few
 7    rapids.  I think we talked about Segment 3, and you had
 8    11 that you mentioned?
 9  A.   Yes.
10  Q.   Okay.  How many were there in Section 4?
11  A.   I don't remember the number off the top of my
12    head.
13        There are 13 named rapids in the Forest
14    Service Guide.
15  Q.   Would your estimate of portage time be the
16    same as it was for 3?
17  A.   I didn't make an estimate of the portage time
18    in Segment 4.  I don't have a number for you.
19  Q.   Any reason to believe that the rapids in
20    Segment 4 are different than the rapids in Segment 3?
21  A.   The rapids in Segment 4 tend to be, on
22    average, lower rated rapids than the ones in -- what
23    did I say?  In Segment 4 tend to be lower rated than
24    the ones in Segment 3.
25  Q.   So you would expect it to take more time in
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 1    Segment 3 to do portaging than you would in Segment 4,
 2    right?
 3  A.   Not necessarily.
 4  Q.   Or require more portages, because some of
 5    them I can go paddle right through because they're a
 6    II?
 7  A.   That could be, yes.
 8  Q.   You mentioned one other thing that I didn't
 9    get.  I'm sorry.  But the last thing I think you
10    mentioned was the range of possible boats in customary
11    use.
12  A.   Right.
13  Q.   Do you recall that?
14        Where do I find that in your report?
15  A.   It's not in my report.
16  Q.   Okay.  And I believe you testified yesterday
17    you didn't see any boats to determine what the range
18    would be?
19  A.   I didn't testify to that, no.
20  Q.   Okay.  Well, then tell me what your range of
21    possible boats in customary use is on the Verde River.
22  A.   Based on the testimony that I've heard in
23    this proceeding, the reading of the historical
24    documents, other than the modern recreational use, I
25    see very little evidence of boats in customary use on
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 1    the Verde River.
 2  Q.   Do you know what boats were customarily used
 3    in Arizona at the time of statehood on any river?
 4  A.   I've heard discussion of the boats that were
 5    used down on the Colorado below the confluence, the
 6    Gila confluence.  They had steamboats and those sorts
 7    of things that were probably customarily used.
 8  Q.   What boats did you use -- describe the
 9    dimensions of the boats you used to judge the Verde
10    River's navigability at statehood.
11  A.   We discussed this at some length yesterday,
12    and I told you at that time I don't have specific
13    dimensions in mind.
14  Q.   Well, how did you -- how do you determine the
15    susceptibility of the Verde River to navigation if you
16    don't have a clue what kind of boat would be necessary
17    to navigate it at statehood?
18  A.   Well, it isn't a singular question of can a
19    single boat float down the river.  It's encompassed in
20    the definition of what constitutes commerce, what
21    constitutes customary use to carry out that commerce.
22    So I have little doubt that a canoe at times can make
23    it down the river.
24  Q.   I'm looking for your definition of the boat
25    that you used to judge that the Gila River -- or, I'm
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 1    sorry, the Verde River was not navigable at the date of
 2    statehood.  You had to have some kind of boat in mind
 3    or you didn't really make that determination.
 4        So tell me what boat you had in mind.
 5    Describe it to me.
 6  A.   I have repeatedly answered that question.  I
 7    don't have a specific boat in mind.
 8  Q.   Well, that doesn't explain for me how you
 9    determined it was not navigable if you didn't have a
10    boat in mind for navigation?
11  A.   I think there would be significant challenges
12    in carrying out realistic commerce on at least
13    Segments 3, 4, and 5 of the Verde River at the date of
14    statehood using, essentially, any of the boats that
15    we've talked about.
16  Q.   Define for me what you mean when you use the
17    term realistic commerce.
18  A.   Well, again, commerce is the exchange of
19    goods and services.  So it needs to be something that
20    could be carried out on a regular basis, that would
21    constitute the exchange of goods and services.
22  Q.   Is travel sufficient commerce?
23  A.   Well, as we discussed yesterday, again, a
24    simple one-off trip down the river, does that meet the
25    definition of travel?  I suppose.  Does that constitute
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 1    commerce?  You know, I'm not into the legal definitions
 2    of things, but it doesn't seem to me like that would
 3    constitute commerce.
 4  Q.   Okay.  If there isn't a commerce requirement
 5    in the sense of a trip down the river is sufficient,
 6    would the Verde have been navigable, in your mind?
 7        Some guy throws a 1912 canoe in the river
 8    that he bought out of the Sears catalog, and he goes to
 9    Phoenix, going to see his brother-in-law.  Has no
10    commercial purpose other than it's the way he's going
11    to get to Phoenix.  And he gets there.  Does that
12    qualify as making that river -- and he does it every
13    other weekend because he likes his brother and he's
14    been doing it for two years.  So it's regular.  It's
15    all of those.  Would that be commerce, in your mind?
16  A.   It becomes fuzzy if you're saying he does it
17    every other weekend.  If he does a one-off deal and he
18    makes it down alive, in my mind that clearly does not
19    constitute commerce.
20  Q.   Okay.  But so the river's just got to be
21    sufficient to do it more than once or to do it ten
22    times or some periodic number of times?
23  A.   I can't put a number on how many times.
24  Q.   You don't know?
25  A.   I don't know.
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 1  Q.   You didn't know when you made your
 2    determination, did you?
 3  A.   I did not have a firm number in my mind.
 4  Q.   I believe you used the term erratic to
 5    describe the Verde River, fair?
 6  A.   I don't specifically recall using that word.
 7  Q.   You didn't?  All right.  If you say you
 8    didn't, I won't argue with you.
 9  A.   I don't know that I didn't.  I don't recall
10    it if I did.
11  Q.   Well, just to cover my bases, then, define
12    for me, if you did use the term erratic, what you meant
13    when you were talking about an erratic Verde River.
14  A.   So your supposition is that I used the word.
15    I would have to reread my report to see if I actually
16    used that word.
17  Q.   Well, you could have used it in testimony
18    too.  I'm trying to cover both bases.
19  A.   My common-language definition of erratic is
20    unpredictable, changing.
21  Q.   Can a river be unpredictable and be
22    navigable?
23  A.   Sure.
24  Q.   I mean probably every river is unpredictable
25    to some degree, isn't it?
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 1  A.   Sure.
 2  Q.   All right.  Let's talk about maybe another
 3    term you used or didn't use.  Unstable?
 4  A.   I probably used that.
 5  Q.   I think you did.
 6        Would you give me your definition of that
 7    word as you would have used it in your report and in
 8    your testimony?
 9  A.   Well, unstable simply means changing or
10    shifting, and in this context, specifically in response
11    to flows.
12  Q.   And, once again, I believe you've testified
13    that just because a river is unstable doesn't mean it
14    can't be navigable?
15  A.   That's true.
16  Q.   That's a word you use differently than most
17    of us, right?
18  A.   I can't speak to that.
19  Q.   Did you use gage data to derive any of your
20    conclusions about the Verde other than the gage data at
21    the three locations that you did your study in 2002?
22  A.   No.  I think those were the only gage data
23    that I used.
24  Q.   That's it?
25        And if I understand it, other than below
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 1    Bartlett Dam, you haven't done any studies on the rest
 2    of the Verde with respect to split or multiple
 3    channels?
 4  A.   Could you rephrase the question, please?
 5  Q.   Sure, I'll give it a whirl.
 6        Below Bartlett, as I understand it, you're
 7    talking about braided rivers and split channels, and I
 8    forget what the terminology you had to use for the
 9    island with the channels going around them down there.
10    But did you do any studies of the river above Bartlett
11    regarding split or multiple channels?
12  A.   Well, both of the two detailed study sites
13    that we talked about are above Bartlett, and at
14    different flow levels both of those sites have split
15    flow characteristics.
16  Q.   Okay.  So but besides those three sites, did
17    you do a study?
18  A.   Other than studying the aerial photography
19    and the mapping and so on of those reaches to
20    understand the character of the river, I didn't
21    specifically set about quantifying the amount of
22    braiding.
23  Q.   You've used a number of pictures in the
24    course of your testimony and in your report.  Do any of
25    those pictures that you used depict what you would
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 1    classify as the natural and ordinary condition of the
 2    Verde River as it existed at the time the picture was
 3    taken?
 4  A.   Could you restate the question, please?
 5  Q.   Sure.
 6        Do any of the pictures that you have used,
 7    either in your testimony or in your report, depict the
 8    natural and ordinary condition of the Verde River at
 9    the time the picture was taken?
10        If it would help you out, before
11    civilization.
12  A.   Well, at the risk of helping you ask the
13    question, do you mean is the river -- was the river in
14    its ordinary and natural condition at the time I took
15    those photographs?
16  Q.   No, no.  Do the photographs depict the river,
17    you would claim, in its natural and ordinary condition
18    as that natural and ordinary condition existed before
19    civilization arrived in Arizona, as defined in
20    Winkleman?
21  A.   I think, to some extent, that the entire
22    reach of river we talked about has been impacted, to
23    greater or lesser degrees, by human influences.  So
24    speaking absolutely strictly, none of those photographs
25    explicitly show the river in its natural condition.
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 1  Q.   As it would have existed precivilization?
 2  A.   Right.
 3  Q.   For every one of those pictures that you
 4    used, do you know what the cfs of the river was that
 5    the picture shows?
 6  A.   I do not.
 7  Q.   Do you know for any of them?
 8  A.   Yes.
 9  Q.   Which ones do you know it?
10  A.   For the ones that I took, I know what the
11    discharge was at the various gages.
12  Q.   Are you talking about your helicopter flight?
13  A.   Yes.
14  Q.   And that's the one in 2013?
15  A.   2013, and I could probably figure out what it
16    is for the November.  I don't know if off the top of my
17    head.
18  Q.   You know when the flights were.  You could go
19    back and look?
20  A.   Yes.
21  Q.   Tell us the dates of each of your flight.
22  A.   I don't remember the specific dates.
23    November 2013.  I believe it was November 2002 as well.
24  Q.   And 2002, you indicated it was low flow or
25    drought condition?
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 1  A.   It was relatively low flow.  I think the
 2    flows at the site near Tangle Creek were in the 250 to
 3    300 cfs range.
 4  Q.   Okay.  What was it in 2013, if you recall?
 5  A.   The Tangle Creek gage on the day that we did
 6    the flight was, I believe, 185.
 7  Q.   Okay.  So another drought condition, low
 8    flow?
 9  A.   Not drought conditions.
10  Q.   Well, low flow?
11  A.   But lowest flow.
12  Q.   And if I would understand that, Horseshoe
13    wasn't filled in any of those cases?
14  A.   It was not.
15  Q.   If Horseshoe was filled, would it have made a
16    difference to what you would have been able to see at
17    the upper end in Tangle Creek or --
18  A.   Well, even at its -- at the maximum level
19    that it's ever been, Horseshoe does not impact the
20    Tangle Creek gage.
21  Q.   Assuming a full lake, where does the effect
22    of the lake stop in terms of slowing down water flowing
23    into it?
24  A.   Well, we looked at that, actually, in some
25    detail in my presentation yesterday.  On some fairly
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 1    rare occurrences, the backwater, the inundation level,
 2    extends up into about the middle of the Study Site 1.
 3  Q.   Okay.  But its impact extends beyond that,
 4    doesn't it?
 5  A.   Very minimally.
 6  Q.   I mean you've got the river running into the
 7    immovable lake, so to speak, and it slows down the
 8    water, to some degree, doesn't it?
 9  A.   Yes.
10  Q.   Okay.  And when it slows down the water,
11    somebody told me once that that means sediment will
12    drop out.
13  A.   That's true.
14  Q.   And somebody also told me once that that just
15    isn't in that one little zone where the two impact each
16    other, but it actually slows the water down for some
17    distance upstream outside of the end of the lake.
18    Fair?
19  A.   What you're referring to is what hydraulic
20    engineers call an M1 curve, a backwater curve.
21  Q.   I thought that was a gun, but I'll take your
22    word for it.
23  A.   And there are a whole lot of things in that
24    reach that affect how far that you would be able to
25    measure any effect.
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 1        Based on the character of that site, I doubt
 2    it has much effect beyond where the flat pool
 3    intersects the bed of the river or the water surface of
 4    the normal flows coming down from above.
 5  Q.   Did you do any studies to make that
 6    determination?
 7  A.   I didn't specifically study that.  You could
 8    figure that out from some of the modeling that we did.
 9  Q.   At the three sites?
10  A.   Specifically at the Site 1, Tangle Creek
11    site.
12  Q.   Are you able to describe, with respect to
13    those pictures that you showed, how they would differ
14    if the river was in its ordinary and natural condition
15    precivilization?
16  A.   To some extent, we can talk about what it
17    likely looked like in precivilization, based on what we
18    see out there today, yes.
19  Q.   Okay.  Pop up a picture that you're happy
20    with talking about then, would you?
21        CHAIRMAN NOBLE: Mr. Helm, would now be
22    appropriate to take a break?
23        MR. HELM: Any time is appropriate.
24        CHAIRMAN NOBLE: Thank you.  Let's take
25    15 minutes, 10:30.
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 1        (A recess was taken from 10:14 a.m. to
 2        10:35 a.m.)
 3        BY MR. HELM: 
 4  Q.   Is that 41 you've got up there?
 5  A.   44.
 6  Q.   Okay.  That one would have been 25 in your
 7    first report or in the report?
 8  A.   Are you talking about my PowerPoint or my
 9    report?
10  Q.   Your report.  I'm looking at the report.
11  A.   Oh, okay.
12  Q.   I'm thinking it's the same one.
13  A.   It probably is.
14  Q.   You're looking upstream of island-braided
15    reach of the Verde River near the community of Rio
16    Verde?
17  A.   Yes, it is the same photo.
18  Q.   You took it on the 29th of October?
19  A.   Yes.  I guess I've been saying November.
20    It's October.
21  Q.   And we were going to talk about the
22    differences that would have appeared in this photograph
23    in its natural and ordinary condition precivilization,
24    I believe.
25  A.   Okay.
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 1  Q.   Why don't you tell me what you perceive would
 2    be different in that photo.
 3  A.   Well, I think the primary difference in this
 4    part of the reach, because of the flow regulation,
 5    there's probably more riparian vegetation along the
 6    river than there would have been at most times under
 7    its natural condition.
 8  Q.   Would the flow have been greater?
 9  A.   At times it would have been greater, yes.
10  Q.   In other words, this doesn't have the Burtell
11    adjustment in it, the photograph?
12  A.   That's correct.
13  Q.   So whatever that difference is, that would
14    have been greater --
15  A.   That's correct.
16  Q.   -- relatively speaking, to whatever the flow
17    was at the time the picture was taken?
18  A.   Yes.
19  Q.   I can't be sure, but is that a little riffle
20    there that's down here kind of in the center of the
21    picture?
22  A.   Is this what you're referring to?
23  Q.   Yeah, that one there.
24  A.   Does that appear to be a riffle?  Yes.
25  Q.   Okay.  Do you think that riffle might have
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 1    been drowned out by the Burtell adjustment?
 2  A.   I doubt it.
 3  Q.   What do you think the Burtell adjustment
 4    would do in terms of depth?
 5  A.   It would have added a marginal amount, maybe
 6    a few inches to the depth; not more than a few inches,
 7    probably.
 8  Q.   So it would have made it a little easier to
 9    go through there by canoe?
10  A.   Yeah, it would move it in that direction,
11    yes.
12  Q.   Anything else different?
13  A.   Well, I see some trails and things along the
14    side.  So I suppose those wouldn't have been there.
15    Beyond that, there's nothing I can see here that I
16    could specifically point out.
17  Q.   And the cfs on this one would have been --
18  A.   I don't recall what it was below Bartlett.  I
19    know at Tangle Creek it was 185.  I would have to look
20    up the discharge.
21  Q.   Okay.  This is below Bartlett, this picture?
22  A.   This is below Bartlett, yeah.
23  Q.   Have you got a picture you would like to talk
24    about that was above Bartlett?  You know, above
25    Bartlett, Horseshoe I guess would be.  Segment 3
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 1    example or something?
 2  A.   I mean I have a number of pictures up there.
 3  Q.   Would your testimony probably be any
 4    different for any of them other than that there's going
 5    to be a little more vegetation and we're going to have
 6    3 or 4 inches more of water; is that going to be about
 7    the same?
 8  A.   The impacts of the regulation above Horseshoe
 9    and Bartlett are less, so I think the river, in
10    general, is more similar to what it would have been --
11    the physical characteristics of it are more similar to
12    what it would have been under natural conditions now
13    than it is below Horseshoe and Bartlett.  It's been
14    less impacted.
15  Q.   There's still a lot of irrigation diversion
16    that took place up above Horseshoe, right?
17  A.   Yes.
18  Q.   Okay.  And that impact would be fairly
19    consistent?
20        I'm looking right here.  Hold on.
21        I've got the Shoots and Ladders rapid, a
22    Class III, on Figure 11 on your report, as far as I can
23    tell?
24  A.   Okay.
25  Q.   All right.  That's above Bartlett, right?
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 1  A.   Yes.
 2  Q.   And Horseshoe.
 3        And to my view, I don't see any braiding in
 4    that, so that looks like a single channel to me.  Do
 5    you see any?
 6  A.   At this flow level it's a single channel,
 7    yes.
 8  Q.   Right.
 9        And I see what maybe are two riffles or
10    rapids, whatever you want to call them?  Which one is
11    the Class III, the one in the bottom left-hand corner
12    or the one that's up in kind of the middle curve?
13  A.   I believe it's the one in the bottom left.
14  Q.   Okay.  Do they classify the thing above it at
15    all?
16  A.   I don't believe so.
17  Q.   Okay.  With respect to that, though, do you
18    think that one would be drowned out if you put the
19    irrigation back that was diverted?
20  A.   No.
21  Q.   Would it be easier to go through?
22  A.   The water would probably be a few inches
23    deeper.
24  Q.   Okay.  And so to the extent whatever a few
25    inches more water does to my canoe, in terms of riding
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 1    over rocks, that would either make it better or worse,
 2    right?
 3  A.   Sure.
 4  Q.   And that would be your same testimony
 5    vis-à-vis the Shoots and Ladders one?
 6  A.   Yes.
 7  Q.   It might be a little easier; you don't know?
 8  A.   The water would be slightly deeper.
 9  Q.   Okay.  Now, if we have a single channel
10    stream and we have a flood and the flood converts the
11    single channel stream to a multiple channel stream,
12    over time, assuming the same flows, will that multiple
13    channel stream convert back to a single channel stream,
14    heal itself?
15  A.   Not necessarily, no.
16  Q.   If you've got the same flow, same flow
17    regime?  We're precivilization.  We have a flood.  The
18    single channel goes away.  Flood stops.  Water starts
19    shrinking down.  Is it going to carve out another low
20    flow channel and become a single channel over time,
21    assuming it has the same amount of water that flowed
22    through it before?
23  A.   Not necessarily.
24  Q.   What would stop it from returning?
25  A.   Well, there are cases where it continues to
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 1    have one or more branch.  So it doesn't necessarily
 2    just go back to one single channel.
 3  Q.   Okay.  But would it go away from all this
 4    braiding and get two channels or one or three?
 5        In other words, I've heard your good old
 6    friend Mr. Schumm, and when I took his testimony, he
 7    told me how those rivers healed themselves and went
 8    back to single channels, when we were talking about, I
 9    think it was, the Salt at that time.  And I was just
10    wondering, is that not going to work in this kind of
11    situation?
12  A.   They don't necessarily go back to a single
13    channel.
14  Q.   Okay.  But what's the likelihood?
15  A.   It depends on the location.  You can see, you
16    know, in the aerial photography there are many places
17    in the lower part of the river where it, even at low
18    flows, it has more than one flow path.
19  Q.   Okay.  But we have had a lot of floods go
20    down the Verde River, right?
21  A.   Yes.
22  Q.   And you -- or I'm assuming they would have
23    caused some braiding?
24  A.   Yes.
25  Q.   Okay.  And I'm assuming, at least above
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 1    Bartlett Dam, that braiding's gone, for the most part?
 2  A.   Well, I think it's my testimony that in -- or
 3    it is my testimony that in Segments 3 and 4, that river
 4    is really not a braided river in those reaches.
 5  Q.   They're not.  So if they were braided because
 6    of floods, it went back to your either single channel
 7    or dual channel river?
 8  A.   I'm not so sure I agree with the -- well, I
 9    don't agree with the proposition that they went and
10    became braided rivers during the flood.
11  Q.   Okay.  So what you're telling me is on the
12    portion of the Verde River in Segments 3, 4, 2 and 1,
13    for that matter, I guess, the floods didn't cause any
14    braiding?
15  A.   I didn't specifically talk about Segments 2
16    and 1 in that context.
17  Q.   Forget it.  I shouldn't have added them.  I
18    don't want to confuse this.
19        In 3 and 4, it would be your position that
20    the flooding that has occurred on the Verde did not
21    cause that river to braid?
22  A.   Not in the classic sense of the word.  There
23    are places where you would have -- at high flows you
24    would have more than one flow path.  There are high
25    flow chutes around large cobble bars.  This occurs,
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 1    actually, at our Site 1 below Tangle Creek, as an
 2    example.
 3        I'm not sure that I would put that in the
 4    category of a braided river under that condition.
 5  Q.   I'm just trying to find out, you know, so
 6    what do we got?  In 3 and 4 we don't have -- your
 7    position that it's not braided, or if there were a few
 8    braids, it went back to being a single channel, for the
 9    most part?
10  A.   It is a single channel, for the most part, in
11    those reaches.  It's a canyon-bound reach of river.
12  Q.   So is it -- not all of it.  I mean there's
13    some flat areas up there, aren't there, some alluviums
14    up there?
15  A.   There's alluvium up there, sure.
16  Q.   And that would be where you would expect to
17    see braiding more, wouldn't it?
18  A.   You have more of a propensity for braiding in
19    alluvial areas, yes.
20  Q.   Okay.  So down below Bartlett, you say it's
21    braided, right?
22        And I take it you would take the position
23    that if we got rid of Bartlett and Horseshoe, it would
24    still remain braided?
25        CHAIRMAN NOBLE: Are those aspirins?
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 1        (An off-the-record discussion ensued.)
 2        THE WITNESS: I'm sorry, I lost the
 3    question.
 4        BY MR. HELM: 
 5  Q.   I take it we're talking now about below
 6    Bartlett?
 7  A.   Yes.
 8  Q.   You say that's a braided river down there, or
 9    I think you had another name for it.  Island, multiple
10    island channels or something?
11  A.   I referred to it as island-braided.
12  Q.   Okay, whatever.  Something like that.
13  A.   Sure.
14  Q.   And I take it that was caused by some
15    flooding at some point?
16  A.   The flooding has a huge role in that, yes.
17  Q.   And since -- well, let me back up.
18        There's been floods since they closed
19    Bartlett and they closed Horseshoe, right?
20  A.   Yes.
21  Q.   And those floods have played a role in that
22    braiding that you're looking down there?
23  A.   Yes.
24  Q.   And in terms of the classic healing process,
25    where, after the flood is over, you get the same kinds
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 1    of flows that come back to carve a single channel out
 2    again or heal the river, those flows get interrupted
 3    when you've got a dam there, don't they?
 4  A.   They certainly change.
 5  Q.   And the natural flow is not allowed to
 6    operate on that portion of the river which is
 7    Segment 5, correct?
 8  A.   The flow regime is different with the dam in
 9    place than it would be under natural conditions, yes.
10  Q.   Man has messed around with it?
11  A.   Man has changed the flow regime.
12  Q.   Changed it significantly?
13  A.   I think that's a fair statement.
14  Q.   Okay.  And do you have any way of determining
15    what the condition of that river would have looked like
16    in Segment 5 if those dams were removed?
17  A.   We can use the available information to make
18    some inferences about what the river would have looked
19    like, would look like, if the dams were removed, yes.
20  Q.   Okay.  What would your inferences be?
21  A.   Well -- I'm sorry, ask your question again,
22    please?
23  Q.   Sure.
24        What were the inferences that you would make
25    if we took the dams out; what would it look like?
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 1  A.   Well, as I've implied before, I think some of
 2    the density of the riparian corridor has to do with the
 3    flow regulation, more stable flows, generally lower
 4    flows during the year.
 5        So there would be less vegetation.  There
 6    would also be more sediment moving through the reach,
 7    primarily in the sand size ranges.  So there would
 8    probably be more fine material in the bed of the river.
 9  Q.   And it would be moving through, though,
10    wouldn't it?
11  A.   It would continue to move through, yes.
12  Q.   Ultimately go to the Salt and the Gila and
13    maybe the Colorado?
14  A.   Ultimately, yes.
15  Q.   Okay.  What else?
16  A.   Those are the primary things that I can think
17    of.
18  Q.   Okay.  Well, would the channel still remain
19    as braided as it is now with dams in place?
20  A.   It would probably have a more braided
21    appearance than it does now.
22  Q.   Okay.  So it would be your position that if
23    we took the dams out, there would be greater braiding
24    than there is without them?
25  A.   You would have less riparian vegetation.  You
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 1    would probably see more bare bars in the reach.  It
 2    would have more of an appearance of braiding, yes.
 3  Q.   Would it also have a proposition that you
 4    might have more water and faster water?
 5  A.   You would have more water at times of the
 6    year, yes.
 7  Q.   And it would flow faster?
 8  A.   Probably, but not necessarily in every case.
 9  Q.   Okay.  Well, if you have water that flowed,
10    more water, you have, generally speaking, more erosion?
11  A.   Well, you have more energy to transport
12    sediment.
13  Q.   Is that another way of saying more erosion?
14  A.   No.
15  Q.   So it will pick more bed material up and move
16    it?
17  A.   That's a fair proposition, yes.
18  Q.   Faster rivers transport more sediment?
19  A.   As a general rule, yes.
20  Q.   In your study of the Verde, when you made
21    your judgment that it was not navigable, was part of
22    that judgment based on a requirement that you had to
23    have both trade and travel occur to make the river
24    navigable?
25  A.   I think under some circumstances, just travel
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 1    can constitute commerce.  So I don't think you
 2    necessarily have to have both.
 3  Q.   What circumstances, or describe for me some
 4    of the circumstances where travel would be sufficient.
 5  A.   Well, for example, if you -- in modern
 6    recreational use, if a guide service is paid to take
 7    passengers down the river, that's travel and that's
 8    commerce.
 9  Q.   So the distinction is you've got two guys in
10    a boat.  One's a guide; one's not?
11  A.   Well, the distinction is it's commerce.
12    Someone is, you know --
13  Q.   So it wouldn't be any good if just two guys
14    got in the same boat and went down the river, because
15    one wasn't getting paid?
16  A.   I think the simple act of two guys getting in
17    a boat and making their way down the river does not
18    constitute commerce with respect to navigability.
19  Q.   And why would that -- is that just because
20    one can get paid?
21  A.   Well, it's just, number one, it's a singular
22    trip.
23  Q.   Well, let's assume they do more.  We've got a
24    guy sitting up there somewhere, you know, taking three
25    guide trips a week.
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 1  A.   Say that again.
 2  Q.   You've got some guy up there, you know, on
 3    the river doing three guide trips a week, taking people
 4    down the Verde River.  That's commerce, in your mind?
 5  A.   If he's being paid to do it, sure.
 6  Q.   Yeah, right.
 7        And if you've got people up there doing as
 8    many trips down the river without being paid, same two
 9    people in a boat, that wouldn't be commerce?
10  A.   Well, I'm not prepared to answer that
11    question, actually.  I think that's an unanswered
12    question, and that's something for the Commission and
13    the Courts to grapple with, whether that really
14    constitutes commerce in the sense of navigability.
15  Q.   But how did you treat it?  I'm not asking you
16    what the Courts' definition of commerce is.  I think I
17    know what that is.  I'm asking how did Dr. Mussetter
18    treat it?  Would he have eliminated the two folks that
19    went down the river three times a week in a canoe, but
20    didn't pay?
21  A.   Well, to my knowledge, that didn't happen,
22    and so you're asking me to answer a question that is a
23    hypothetical that doesn't -- it has no relevance to the
24    question we're asking here.
25  Q.   Well, commerce has relevance, doesn't it?
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 1  A.   Sure.
 2  Q.   Okay.  And you made a judgment, based on the
 3    kind of commerce you thought should be on a river to
 4    make it navigable, right?
 5  A.   I did.
 6  Q.   And what I'm trying to find out is what that
 7    commerce was, because otherwise I can't tell the
 8    Commission or the Court that you're right or you're
 9    wrong.  I need to know what your measure of commerce
10    was.
11        So I've tried to ask it several different
12    ways and haven't made it.  So why don't you just tell
13    me what you thought commerce was that was required
14    before you would say the Verde River was navigable.
15  A.   By the plain language definition of commerce,
16    it's the exchange of goods and services.
17  Q.   So that was your measure?  If a guy got in a
18    canoe and paid somebody to go down it, it was
19    identical, and they did that on a regular basis, and a
20    bunch of recreators in the same kind of canoes went up
21    and down the river, one would qualify as commerce that
22    you could measure navigability by, and the other would
23    not?  Have I got that right?
24  A.   If you're talking about a few one-off trips
25    of individuals going down the river, I don't believe
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 1    that constitutes commerce.  If you have regular use,
 2    that could constitute commerce.
 3  Q.   But you have to have a one-off trip first,
 4    don't you?
 5  A.   Sure.
 6  Q.   And then if you're doing susceptibility
 7    analysis, you have to look at the river and decide
 8    whether, without a one-off trip, this river could
 9    handle it if we had 20,000 people living out here who
10    wanted to take a canoe ride?
11  A.   Okay.
12  Q.   Okay.  So you just applied that simple
13    definition and said you couldn't regularly use the
14    river in a fashion where somebody would pay somebody?
15  A.   I've said several times I think there's
16    significant challenges to regular use of the river for
17    commerce, as we've just talked about, in Segments 3, 4,
18    and 5.
19  Q.   How about if I suggested to you that there
20    was Supreme Court case law that says significant
21    challenge is not good enough.  Challenges don't stop a
22    river from being navigable.  Just assume I'm right on
23    that.
24        I can take a boat and go down Shoots and
25    Ladders and I could do it with a boat that was in
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 1    existence in 1912.  Would that make that river
 2    navigable?
 3  A.   Not necessarily, no.
 4  Q.   You don't have any obstructions that you
 5    haven't told us about, right?
 6  A.   I think we've talked about all the ones that
 7    I'm aware of.
 8  Q.   And the vast majority of them you've never
 9    seen except from a helicopter?
10  A.   That's true.
11  Q.   Let me ask you one other question.  I didn't
12    ask this, but somebody may have, and I just want to
13    clear it up because I can't remember.
14        Did you have a requirement, in making the
15    determination for navigability, that in order for the
16    river to be navigable, it would require that trade and
17    travel occur both going up and downstream?
18  A.   I have never made that statement, no.
19  Q.   So going one way is good enough for you?
20  A.   It could be, yes.
21  Q.   Did you consider recreational boating in
22    making your determination, or did you just rule it out?
23  A.   Based on what I know about what was happening
24    in Arizona at the time of statehood, recreational
25    boating was not a significant factor; and on that
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 1    basis, I don't believe recreational boating is a
 2    relevant argument with respect to the question before
 3    this Commission in this hearing.
 4  Q.   But you don't know much about boating in
 5    Arizona at the time of statehood because you never saw
 6    any, did you?
 7  A.   Well, I wasn't here then.
 8  Q.   Well, right, and you've testified quite a bit
 9    about the fact that you didn't see any boats and you
10    can't tell me what kind of boat was in existence in
11    Arizona around statehood, so that we could compare it
12    to recreational boats to see if there's any relevance;
13    is that correct?
14  A.   No, that's not correct.
15  Q.   Okay, well, then -- I've been trying, and
16    maybe I'm just not doing it right.
17        Tell me, describe for me the kinds of boats
18    that were in existence around statehood in Arizona, and
19    give me enough information of the boats you're talking
20    about so I can compare it to modern recreational
21    watercraft.
22  A.   There were plenty of boats available or in
23    existence, I think is the word you used, in Arizona.
24    There were boats at the date of statehood.  There were
25    canoes, probably.  There were kayaks.  There were
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 1    wooden flatboats, I suppose.
 2  Q.   Now describe them to me.  I can't -- you
 3    know, when you say it's a wooden boat, was it made out
 4    of balsawood or was it made out of pine?  Was it --
 5    what was the draw on it?  How long was it?  How big
 6    were the gunnels?  How many seats did it have in it?
 7        I mean in order to compare a modern canoe
 8    against an old-fashioned canoe, I need to know how low
 9    in the water did the old-fashioned canoe sit.  Can you
10    tell me that?
11  A.   From a dimensional perspective, the historic
12    canoes were probably similar to the modern canoes, or
13    you could say it in the opposite direction.
14  Q.   Okay.  So they didn't draw any more water?
15  A.   Not necessarily.
16  Q.   Okay.  And they would be about the same
17    length --
18  A.   Sure.
19  Q.   -- or there are canoes we could find that are
20    the same length, right?
21  A.   Sure.
22  Q.   And carry the same number of people?
23  A.   Could have.
24  Q.   If they're in the same configuration?
25  A.   Sure.


www.coashandcoash.com                 Phoenix, AZ


Page 2200


 1  Q.   Carry the same amount of products and things
 2    if they were in the same configuration?
 3  A.   I assume so.
 4  Q.   Okay.  So what's the difference between our
 5    modern canoe and one that's around statehood?
 6  A.   Well, the primary difference is the modern
 7    canoes are made out of more robust material.
 8  Q.   Okay.  When you say robust material, are you
 9    talking wood versus plastic?
10  A.   That would be a factor, sure.
11  Q.   Okay.  What other material fits in your
12    definition of robust?
13  A.   Well, there are a range of synthetic
14    materials that boats are made out of these days that
15    weren't available back --
16  Q.   Well, if I remember correctly, and I could be
17    wrong, we've had a discussion of metal boats being
18    available back then, right?  Would that qualify as
19    aluminum?
20  A.   I don't know if there were aluminum boats
21    available at that time or not.
22  Q.   Aluminum boat is a metal boat, right?
23  A.   That's a metal, yes.
24  Q.   Okay.  I don't know what kind of metal they
25    had on that one that they were talking about up there
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 1    either, but it was metal, and we know we have metal
 2    boats today?
 3  A.   Sure.
 4  Q.   What other have we got?  You're talking about
 5    plastic versus wood?
 6  A.   Yes.
 7  Q.   What is the nature of the robustness that
 8    makes plastic so much better than wood when I get in my
 9    boat and come down the river?
10  A.   Well, one issue is, if you have a wooden boat
11    and you smash it into a rock, it's liable to break.
12    Wood fractures, and plastic is less susceptible to
13    that.
14  Q.   Okay.  But plastic will fracture, right?
15  A.   It can, but a lot of the modern materials are
16    more -- are tougher than, you know, fracturable
17    plastic.
18  Q.   Is the wood tougher today?
19  A.   I'm sorry?
20  Q.   Is the wood tougher today?
21  A.   Tougher --
22  Q.   Than it was in 1912?
23  A.   I don't imagine so.
24  Q.   Are you aware of anybody who's taken a wood
25    boat and gone down the Verde in modern times?
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 1  A.   I'm not specifically aware of a modern wood
 2    boat going down those Segments 3 and 4.
 3  Q.   You didn't hear the testimony by -- oh, boy,
 4    I'm drawing a blank.
 5        MR. SLADE: Farmer.
 6        BY MR. HELM: 
 7  Q.   -- by Mr. Farmer about him being on canoe
 8    trips through that area with a guy in a wooden boat?
 9  A.   I don't specifically recall that, no.
10  Q.   Oh, okay.
11        And so as far as you know, you're not aware
12    of any folks who have taken wooden boats down the Verde
13    River in modern times?
14  A.   I'll take your word for it that some have.
15  Q.   Okay.  Well, then so same boat, right?
16  A.   Could be.
17  Q.   Okay.  So how do we get -- does that mean
18    it's navigable today; it just wouldn't have worked back
19    in 1912?
20  A.   Well, again, as I've said repeatedly, a
21    one-off trip down the river does not constitute
22    navigability.
23  Q.   Okay.  How many trips have I got to take in
24    my wooden boat today before you'll say it's no longer a
25    one-off trip?
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 1  A.   By the navigability standard that's being
 2    applied, it needs to be commercial reality, I think is
 3    the language that the Supreme Court used.
 4  Q.   If I hired --
 5  A.   Commerce.
 6  Q.   -- Jon to take me down in a wooden boat and I
 7    pay him, that's a commercial reality, isn't it?
 8  A.   Sure.
 9  Q.   Okay.  So how many commercial realities do I
10    need?
11  A.   I can't give you a number.
12  Q.   You basically said we can have the same
13    wooden boat going today that we could have had in 1912,
14    and in one case it's not navigable and in the other
15    case it is.  And that doesn't make any sense to me,
16    quite frankly, and so I want you to explain it to me.
17        What disqualifies my modern wooden boat?  You
18    can assume that there's been testimony here to that
19    effect, if you didn't hear it, that people in modern
20    days take wooden boats down the Verde River.
21  A.   I accept your premise that people have taken
22    a wooden boat down the Verde River.
23  Q.   Okay.  So more than once.
24  A.   Okay.
25  Q.   More than enough times, unless you will tell
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 1    me that it's different, to qualify as it's no longer a
 2    one-off proposition.
 3  A.   Based on the characteristics of the Verde
 4    River, as best I can understand them, under natural
 5    conditions and before the date of statehood, because of
 6    the challenges involved in getting whatever kind of
 7    boat you want to talk about down through that reach, I
 8    don't believe that the boat you talk about or a canoe
 9    could meet the standard for commercial use, for
10    commerce, use of the river for trade and travel for
11    commerce, at the date of statehood.
12  Q.   But you can't tell me why?  It's just a
13    belief system you've got going?
14  A.   We've been talking about the why since
15    yesterday morning.
16  Q.   Okay.  Let me switch for a minute.  You've
17    talked about the Verde River on a segment-by-segment
18    basis for the three segments that you studied?
19  A.   Yes.
20  Q.   Okay.  And you adopted that segmentation from
21    the State's presentation?
22  A.   Yes.
23  Q.   Okay.  Did you do any study to determine
24    whether there might be a different segment that could
25    have been navigable?
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 1  A.   Well, I think as I testified, I studied in
 2    most detail Segments 3, 4, and 5, which encompasses
 3    essentially the entire river from the Salt River
 4    confluence up to Beasley Flat, and it's my opinion that
 5    that reach of the river was not navigable.  So it
 6    doesn't make any sense for me to try to find other
 7    segments.  I used the segments just for convenience in
 8    describing locations.
 9  Q.   And the reason it's not navigable, because
10    you don't think any part of that river from Beasley
11    Flat to the Salt River is navigable, and you never
12    looked to see if there might have been a 5-mile or a
13    10-mile stretch in there that didn't have any riffles
14    and was perfectly navigable, did you?
15  A.   I didn't cut it that finely, no.
16  Q.   Okay.  Do you know what the limitations on
17    distance is for a segment to be determined navigable
18    under federal law?
19  A.   I'm not sure that's even a settled question.
20    I don't know the answer to that.
21  Q.   Okay.  You didn't do any studies, at any
22    rate, to determine whether there was any different size
23    segment, in the three segments you looked at, that
24    might have been navigable, fair?
25  A.   I did not.
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 1  Q.   I believe you testified that you used
 2    Mr. Burtell's work to determine the adjustments that
 3    should be made for precivilization flows?
 4  A.   Yes.
 5  Q.   Did you do any studies to verify that what he
 6    did was correct?
 7  A.   I did no independent analysis.
 8        CHAIRMAN NOBLE: Oh, you better be
 9    careful.  You start doing that, we may
10    anticipate things.
11        MR. HELM: Don't get excited.  It will
12    get slower now because I have to operate it.
13        BY MR. HELM: 
14  Q.   Okay.  Now what I'm going to do is I'm going
15    to run through your report.  I have some questions on
16    it, and I have high hope at some point I can get so I
17    match the questions up with the little marks, but so
18    far I'm having a difficult time.
19        Okay, starting out on Page 5, which is your
20    Introduction and Summary, you talk about doing an
21    independent assessment; and can you just, in your own
22    words, tell me what you mean when you use the
23    terminology independent assessment?
24  A.   Can you point me to the --
25  Q.   Sure.  It's in the first paragraph, second
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 1    line, "I have made an independent assessment," and goes
 2    over into the third.
 3  A.   On Page 5?
 4  Q.   I believe it's 5.  It's 5 on my thing.  It's
 5    your Introduction, Introduction and Summary of
 6    Opinions.
 7  A.   You mean the fifth page of the PDF file, not
 8    the page No. 5.  Okay.
 9  Q.   Yes.  It's Page 1, I believe, of your --
10  A.   Okay, yes, I see the language you're talking
11    about.
12  Q.   Give me the general overview of what your
13    independent assessment is.
14  A.   My goodness, that's what we've talked
15    about --
16  Q.   That's just your report, what we've been
17    chatting here?
18  A.   I've looked at the flow data.  I've looked at
19    the river.  I've looked at Dr. Schumm's work.  I've
20    looked at other experts' works.
21  Q.   Okay.  With respect to Dr. Schumm's work, at
22    least based on the Gila's testimony, you didn't do any
23    of the actual science?  You chatted with him about what
24    he was doing, right, but you didn't perform any of the
25    actual fieldwork or anything that he did?
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 1  A.   I did not perform science for Dr. Schumm's
 2    expert reports in this matter, no.
 3  Q.   Right.  And so you just chatted with him, and
 4    you have read them since then?
 5  A.   Yes.
 6  Q.   And you endorse them as being correct?
 7  A.   I've found nothing in his reports that I take
 8    exception to.
 9  Q.   Okay.  And you are accepting that his
10    reports -- well, let me back up.
11        Did you use the information in his reports as
12    part of your assessment?
13  A.   I used some of the information in his report,
14    yes.
15  Q.   Okay.  And you are accepting the standards
16    that Dr. Schumm employed to do his reports as being
17    correct and sufficient?
18  A.   Well, I accept that the science that
19    Dr. Schumm put into developing his report was sound.  I
20    did additional science to support my report.
21  Q.   And you assume that the standards that he
22    employed to measure navigability were correct?
23  A.   Well, there was a difference in the way the
24    definition was applied at the time he did his work; but
25    that has no influence on the science of describing how
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 1    the river behaves or the characteristics of the river.
 2  Q.   What was the difference in the definition
 3    you're referring to?
 4  A.   Well, as I understand it from some of the --
 5    from the opinions, that there was a feeling that the
 6    Commission, at least, didn't consider the natural
 7    condition of the river in their determinations
 8    adequately.
 9  Q.   Okay.  Well, that was the Commission.  Was
10    that Dr. Schumm too?
11  A.   Well, I think he probably had in his mind
12    what did the river look like right about the date of
13    statehood.
14  Q.   So you mean he used the wrong timing?
15  A.   Well, he may not have put enough emphasis on
16    the true historical natural condition of the river.
17  Q.   The flows that he created were flows that
18    existed at statehood?
19  A.   I don't think Dr. Schumm created flows.
20  Q.   Well, he used -- found them in whatever book
21    he looked at, whatever case information.  He did not
22    adjust those for the impact of civilization?
23  A.   To my knowledge, he did not.
24  Q.   Okay.  But from your perspective, it's okay
25    to use that information to form your decisions?
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 1  A.   There is much of the information in
 2    Dr. Schumm's report that is as relevant today as it was
 3    then.
 4  Q.   And there's also some that's no good, isn't
 5    it?
 6  A.   I wouldn't say that, no.
 7  Q.   So then we go back to you endorse all the
 8    information in Dr. Schumm's report?
 9  A.   I endorse the science of Dr. Schumm's report
10    about the characteristics of the river.
11  Q.   Okay.  Okay, now, in paragraph one you talk
12    about you reviewed lots of technical documents, okay?
13  A.   Okay.
14  Q.   Give me a list of those technical documents.
15    Is it just the ones that are listed in the back of your
16    report?
17  A.   Those are the primary ones that I relied on,
18    yes.
19  Q.   Okay.  Now, did I just understand you that
20    you do agree that Dr. Schumm did not apply the correct
21    legal standard to determine navigability?
22  A.   I didn't say that.  What I said was I think
23    he may not have put enough emphasis on the true natural
24    condition of the river before human influences.
25  Q.   Okay.  Also on that first page, you talk
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 1    about you reviewed the firsthand knowledge of climatic,
 2    hydrologic and geographic conditions of the Verde
 3    River.
 4        Is that just the stuff that is in your
 5    report, or is there something else that you reviewed?
 6  A.   I'm actually having trouble finding the
 7    language you're reading from.
 8  Q.   It appears to be in the last paragraph.
 9  A.   Oh, I think I found what you're reading from,
10    the very end of that page.
11  Q.   Yes.
12  A.   Okay.  And your question is?
13  Q.   I want to know what you used from the
14    climatic, hydrologic and geographic information that
15    you collected to make your determinations?
16  A.   That's what we've been talking about for the
17    last two days.
18  Q.   Again, it's just the whole?
19  A.   Yes.
20  Q.   The whole.
21        Is there any particular reason why your study
22    only extends to Beasley Flat?
23  A.   That's the reach that I was asked to focus
24    on.
25  Q.   In Paragraph 1, which I think would be
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 1    Page 3, maybe, on your thing; 7 on mine --
 2  A.   Okay.
 3  Q.   -- you state that the Horseshoe Reservoir --
 4    or you state that "The portion of the Verde River
 5    between Beasley Flat and the head of Horseshoe
 6    Reservoir is confined within a relatively narrow canyon
 7    in which the planform, longitudinal profile and width o
 8    ff the river is controlled by bedrock and older,
 9    erosion-resistant terraces."
10        And I would just simply like to know what
11    document do you rely on for that statement?
12  A.   Well, I rely on my own observations.
13  Q.   Let me ask you this:  Maybe you can help me
14    out.  I understand a canyon to have two walls.  Is that
15    fair?
16  A.   Sure.
17  Q.   That whole stretch that we just talked about,
18    is that between two walls?
19  A.   Well, the topography rises relatively steeply
20    on both sides, so yeah.
21  Q.   All the way down from Beasley Flat to
22    Horseshoe?
23  A.   That statement doesn't imply that every inch
24    of the river is narrowly confined between two canyon
25    walls.
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 1  Q.   "Is confined within a relatively narrow
 2    canyon," singular.
 3  A.   Right.
 4  Q.   And you just said it doesn't mean that.  What
 5    does it mean then?
 6  A.   It means it's confined within a relatively
 7    narrow canyon.
 8  Q.   Okay.  And you don't have any maps or other
 9    things that would define that relatively narrow canyon,
10    do you?
11  A.   Well, sure, there are maps.  I've read the
12    Pearthree study.  I've flown over it.  I've been on the
13    ground.
14  Q.   Give me a map.
15  A.   I don't have a map in front of me now.
16  Q.   You don't recall one right offhand?
17  A.   The USGS topo maps show the topography of the
18    reach.  To some extent, you can see that from the
19    aerial photography.
20  Q.   And you would say that those are all narrow
21    canyons or a narrow canyon?
22  A.   I said it's a relatively narrow canyon
23    through that reach.
24  Q.   How much time on the ground have you spent on
25    that reach?
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 1  A.   I've spent the better part of a week
 2    collecting data.
 3  Q.   And that's all down where you did the
 4    studies?
 5  A.   At the three study sites.
 6  Q.   How much time did you spend up around Beasley
 7    Flat?
 8  A.   I've not been on the ground at Beasley Flat.
 9  Q.   Have you been on the ground anywhere above --
10    what's the name of that gage, Tangle --
11  A.   Tangle Creek.
12  Q.   -- Tangle Creek?
13  A.   I have not.
14  Q.   In making your adjustments from the gage data
15    that you found for the Burtell adjustment, did you
16    conclude that any of the riffles in any of the segments
17    would have been washed out by the increase in flow?
18  A.   No.
19  Q.   I'm sorry, is that, no, you didn't do the
20    study or, no, none of them would have been washed out?
21  A.   I didn't conclude that.
22  Q.   You didn't do any study?
23  A.   I didn't specifically study that, no.
24  Q.   Okay.  I am --
25        CHAIRMAN NOBLE: Thinking of as many
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 1    additional questions as you can?
 2        MR. HELM: No.  No, I'm not.  I'm trying
 3    to run this thing to get to the pictures so I can tell
 4    him the figure.
 5        BY MR. HELM: 
 6  Q.   Figure 3.  I'm not real good with these
 7    things, I admit that.
 8        CHAIRMAN NOBLE: You're doing just fine.
 9        BY MR. HELM: 
10  Q.   Figure 3, you say there, once again, that
11    you're talking about canyons and all that sort of
12    stuff; do you see that?
13  A.   I don't see that with respect to Figure 3,
14    specifically, no.
15  Q.   Okay.  "Canyon-bound rivers are strongly
16    controlled by characteristics of the bedrock and
17    bounding terraces that provide both lateral," yada,
18    yada; do you see that?
19  A.   Yeah, I see that.
20  Q.   Okay.  And is that a discussion dealing with
21    the photograph that is below that?
22  A.   It's a discussion that's generally talking
23    about the behavior of canyon-bound rivers.
24  Q.   So it doesn't really refer to Figure 4 or
25    Figure 3?
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 1  A.   Well, I use Figure 3 to illustrate the
 2    effects of bedrock.
 3  Q.   Okay.  Is that a canyon that you're referring
 4    to there?  Is that what you mean by a canyon?
 5  A.   That could be characterized as a canyon.
 6  Q.   How about the one on Figure 4; is that a
 7    canyon too?
 8  A.   That could be a canyon.
 9  Q.   In a number of places throughout your report,
10    you do refer to watercraft?
11  A.   Okay.
12  Q.   Okay?
13        And when you refer to watercraft in your
14    report, you're just referring to this general concept
15    of watercraft that you've already testified to, right?
16  A.   Yes.
17  Q.   And that's about as specific as we can get
18    you?
19  A.   I think so.
20  Q.   And if I understand it, you did no specific
21    research to determine the types of watercraft that were
22    in existence in Arizona at the date of statehood and
23    that could have been used for commerce?
24  A.   I did no independent studies of that, no.
25  Q.   Okay.  And you didn't do any studies to
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 1    determine what kind of commerce might be carried on
 2    either?
 3  A.   I did not.
 4  Q.   Okay.  Just below Figure 4 you have a
 5    paragraph where you're discussing channel behavior,
 6    et cetera, et cetera; and then you go down right into
 7    the next paragraph at the end of Page 6, and you say
 8    "The channel behavior described in the previous
 9    paragraph has been documented in a wide variety of
10    settings."
11        Do you see that?
12  A.   I see that.
13  Q.   Okay.  Has it been documented on the Verde?
14  A.   The lower part of the Verde.
15  Q.   Not on 3 or 4?
16  A.   No.
17  Q.   Or, for that matter, you didn't study 1 or 2,
18    so...
19  A.   Right.
20  Q.   And what is the reference to the
21    documentation in Segment 5 that you're referring to?
22  A.   I'm not sure I understand your question.
23  Q.   Sure.  I just asked you -- you used the term
24    "The channel behavior described in the previous
25    paragraph has been documented in a wide variety of
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 1    settings."  I asked you if it had been documented on
 2    the Verde, and you said below the dam.
 3  A.   Right.
 4  Q.   And now I'm just asking what is the document
 5    that identifies it?
 6  A.   Well, the historical photography, for one,
 7    shows the braided condition of the Verde River in that
 8    lower reach.
 9  Q.   Okay.  So is that that 1930s photos that you
10    had?
11  A.   Yes.
12  Q.   You got three of them, right?
13  A.   Around about three, yes.
14  Q.   Did you have any more of those that you just
15    didn't include?
16  A.   I believe in my files there are.  We have a
17    complete set of those photographs.  I picked some
18    representative ones.
19  Q.   Any other documentation besides those three
20    photos?
21  A.   I believe there is some discussion of the
22    braiding character in the lower end even in the
23    Pearthree report.  I don't clearly remember that.  I
24    don't remember the specifics of it, but there is some
25    discussion.
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 1  Q.   On Page 7, the last paragraph, you talk about
 2    "The recorded history of the Gila River and many of its
 3    larger tributaries, including the Salt and Verde
 4    Rivers, documents cyclical changes that are very
 5    consistent with those described above."
 6        All right?  Do you see that?
 7  A.   I see that.
 8  Q.   Give me the identification of the documents
 9    that specifically refer to the Verde River.
10  A.   I don't recall if Burkham specifically
11    referred to the Verde River or not, actually.
12  Q.   So that may be a misstatement?
13  A.   I don't think it's a misstatement.  Based on
14    the aerial photography, it's clear that the lower end
15    of the Verde River behaves the same way as the others,
16    and it's well-documented on the others.
17  Q.   So the documents you're referring to here on
18    the Verde River are those three aerial photographs, and
19    that's all the documents you got for all these
20    commentaries on it's been documented regarding the
21    Verde River, right?
22  A.   This discussion is a general discussion of
23    how braided rivers behave, what makes them the way they
24    are.  The Gila is that way.  The Salt is that way.
25    It's been well-documented there, and I can see from the
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 1    characteristics from the aerial photography, that that
 2    lower part of the Verde is very similar to those, and
 3    that's the conclusion that I drew.
 4  Q.   That's three aerial photographs, right, on
 5    the Verde you got, and you're going to make all these
 6    conclusions about the Verde off those three aerial
 7    photographs, right?
 8  A.   I did not say that.
 9  Q.   Well, what else you got on the Verde?
10  A.   I have on the Verde -- I don't have -- I
11    can't point you to specific written documents, but I
12    have my knowledge of how rivers behave.  I know what
13    they look like at that time.  I can see how that part
14    of the river changes.
15        And it's my professional opinion that that
16    lower part of the Verde behaves the same way, in the
17    context of this discussion, that the Gila and the Salt
18    do.
19  Q.   Okay.  Basically what you're saying is I've
20    got three aerial photographs and my knowledge, and
21    that's good enough for everybody to accept that the
22    Verde River is not navigable?
23  A.   Those are your words.
24  Q.   That, they are.
25        And I take it that you believe that comparing
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 1    the upper Gila to the Verde is reasonable?
 2  A.   Well, it depends on which specific reach
 3    you're referring to.
 4  Q.   Well, the citations that you talk about in
 5    here deal, at least in part, with the upper Verde,
 6    don't -- or the upper Gila?
 7  A.   In some cases they do.
 8  Q.   And you're talking about changes that occur
 9    in these rivers.  Is the timing of the Verde River
10    changes the same as it would be on the Gila?
11  A.   Which changes are we talking about?
12  Q.   "The historical character of the Gila River
13    channel can be grouped into three time periods; 1846 to
14    1904, 1905 to 1917, and 1918 to 1970," and you go on to
15    talk about others.  And alls I want to know is, is the
16    timing the same on the Verde as it was on the Gila, or
17    is it different?
18  A.   The floods that caused the changes I'm
19    talking about here do not necessarily occur -- did not
20    necessarily occur at the same times that they did on
21    the Gila and the Salt, so --
22  Q.   So are you telling me that they had identical
23    floods at a different time?
24  A.   I didn't say that, no.
25  Q.   Okay.  Well, then the Gila's got flooding
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 1    that you want to use to compare to the Verde that
 2    didn't have the same flooding; have I got that right?
 3  A.   I really don't understand what you're trying
 4    to say.
 5  Q.   Well, you're talking about floods and things
 6    that happened on the Gila River, right, in this
 7    paragraph on Page 7?
 8  A.   Yes.
 9  Q.   And you want to use this as evidence as to
10    how the Verde is going to act, right?
11  A.   The response to floods, whenever they occur,
12    on the Gila, on the Salt, and equivalent --
13    geomorphically equivalent reaches on the Verde would
14    all be the same.  Not necessarily the same identical
15    flood, but it responds to floods in the way I'm
16    describing in this section.
17  Q.   Basically what you're telling us is the Verde
18    and the Gila, or the upper Gila, are the same?  They've
19    got the same bedrock, the same amount of alluvium, the
20    same flows, the same widths of the river, the same
21    depths of the river, the canyon up there in the Verde,
22    got a canyon just like it over on the Gila, true?
23  A.   No.
24  Q.   Okay.  Okay.  Going onto Page 8 and over to
25    Page 9, you start "In summary," and you're summarizing
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 1    what's gone on in the few pages before, correct?
 2  A.   Yes.
 3  Q.   And the way I read it, once again, the only
 4    documentation you have are three aerial photographs of
 5    the Verde River, and everything else, when you're
 6    discussing documentation, is of a different river,
 7    correct?
 8  A.   Well, you remind me of a statement that the
 9    good Dr. Leopold made to me one time.  He said,
10    "Dr. Mussetter, the laws of physics apply everywhere."
11        And I'm saying I can see the characteristics
12    of the Verde River.  I'm not aware of specific studies
13    that made plots that show it was this wide at this
14    period of time and then a flood came and it got this
15    wide on the lower Verde River.  I'm not aware of those
16    kinds of studies.  I don't think they exist.
17        But I can see from the characteristics of
18    that part of the river, the similarity between that and
19    what happens in the similar areas on the Gila and the
20    Verde, that it would respond in the same way, and
21    that's what I'm saying.
22  Q.   This is Mussetter on the Verde River, right?
23  A.   Those are your words.
24  Q.   What else?  It's Mussetter plus three aerials
25    on the Verde River, right?
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 1  A.   It's Mussetter's understanding of the
 2    geomorphology of rivers.
 3  Q.   Okay, let's -- we've got the Verde Falls on
 4    the Verde, right?
 5  A.   Yes.
 6  Q.   Well, what do we got on the Gila that's the
 7    equivalent of the Verde Falls?
 8  A.   I know of nothing that's equivalent of that.
 9  Q.   How many rapids are there on the Upper Gila
10    River?
11  A.   I don't know the number.
12  Q.   Okay.  How do you compare waterfalls and
13    rapids if you don't know that they exist to the same
14    degree on the Gila River with the Verde?
15  A.   I'm not comparing them.
16  Q.   Okay.  Going on to Page 9 in your 2.2.1,
17    General Characteristics of the Verde River.
18  A.   Okay.
19  Q.   You're talking about the deep canyon again,
20    right?
21  A.   Yes.
22  Q.   And can we get -- and I take that to be a
23    generalized discussion; is that correct?
24  A.   Yes.
25  Q.   In a general nature, can we get a description
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 1    of what that canyon looks like; it's 150 feet deep,
 2    it's 4 miles wide, it's --
 3  A.   I could develop such a description.  I don't
 4    have one in my mind at this time, sitting here right
 5    now.
 6  Q.   Is it something that's going to take a long
 7    time to develop?
 8  A.   It would take me a while.  I would have to do
 9    some measurements and find the background material, the
10    mapping.  It's not something that I would do sitting
11    here.
12  Q.   It's not something you collected for your
13    study?
14  A.   Not in the quantitative manner that your
15    question implies.
16  Q.   Okay.  Now, you also in your report make some
17    conclusions about the upper Verde, right, Segments 1
18    and 2?
19  A.   Yes.
20  Q.   And, in fact, you have a little blurb at the
21    bottom of Page 9 in a footnote, right?
22  A.   Yes.
23  Q.   You've done no studies up there, right?
24  A.   I have not personally done studies up there.
25  Q.   You've not been on the ground up there?
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 1  A.   I didn't say that.
 2  Q.   How many times have you been on the ground?
 3  A.   I have passed over the Verde River a number
 4    of times.
 5  Q.   Do you consider driving across it to be on
 6    the ground?
 7  A.   Yeah.
 8  Q.   How many times have you had boots on the
 9    ground --
10  A.   I don't recall --
11  Q.   -- as opposed to tires?
12  A.   I've done no fieldwork on the upper -- on the
13    Verde River in Segments 1 and 2.
14  Q.   Is this intended to be a professional opinion
15    regarding Segments 1 and 2?
16  A.   Yes.
17  Q.   Would you put your seal on that?
18  A.   I think it's very reasonable for experts to
19    rely on other experts' opinions.  I've read
20    Mr. Burtell's report.  I have read the reports of other
21    witnesses in this case.  And I wouldn't put my seal on
22    something that I didn't do the actual work on, if
23    that's your question.
24  Q.   Okay.  So if you're going to give a
25    professional opinion, don't you have to put your seal
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 1    on it?
 2  A.   No.
 3  Q.   In the state of Arizona, you don't have to do
 4    that?
 5  A.   I'm allowed to have opinions that relate to
 6    my expertise --
 7  Q.   I said professional.
 8  A.   -- without putting a stamp on it.
 9  Q.   Okay.  And I take it since you didn't do the
10    work, you wouldn't put your stamp on this?
11  A.   Not without a whole lot more study.
12  Q.   Okay.  Going down to the top of Page 10,
13    you're discussing valley walls, et cetera, et cetera,
14    et cetera.
15        Is this you and your own work, or are you
16    just telling us things that you dug up from other
17    experts?
18  A.   This is a combination of work from the
19    Pearthree report and some background geology,
20    geomorphology review that my former partner did for the
21    earlier -- for the studies that we've talked about
22    here.
23  Q.   So it's none of your work?
24  A.   This is not directly my work, no.
25  Q.   Okay.  Going right down below there, we have
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 1    a picture, right?
 2  A.   Yes.
 3  Q.   Figure 7.  And we have what appears to be --
 4    is that a named rapid, or is that a riffle, in the
 5    upper portion of it, middle?
 6  A.   I don't know the answer to that, actually.
 7  Q.   Okay.  How much do you think it would take to
 8    drowned out that, whatever it is?  Would a foot of
 9    water drown that riffle out, or not?
10  A.   I would have to do a hydraulic study of that
11    riffle to figure that out.
12  Q.   Does that look like the kind of riffle that I
13    could get over a canoe?
14  A.   I think you would have some challenges.
15  Q.   Okay.  Below Figure 7 you have some more
16    chatting.  Is this your work, or is this, again,
17    something that you've gotten from some other?
18  A.   This is paraphrasing of other documents.
19  Q.   How much of the work that is in this thing is
20    yours exclusively versus paraphrasing from other
21    documents of other experts?
22  A.   I couldn't make an estimate.
23  Q.   More than 50 percent?
24  A.   My work involves reviewing other scientific
25    documents.  In some cases it involves my own
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 1    independent analysis.  It's all mixed together.  I
 2    can't separate it out the way you imply.
 3  Q.   You mean you can't tell in this report what
 4    was your original work versus what you got out of
 5    somebody else's book?
 6  A.   That's not what I said.
 7  Q.   Okay.  Can you tell me how much of your
 8    report relies on somebody else's book?
 9  A.   My work, in the context of this case and
10    virtually everything I do, relies on a combination of
11    other people's work.  I'm not reinventing the wheel
12    every time I do something.  It relies on a combination
13    of others' work and it relies on my own independent
14    analysis, and I can't segment the two completely apart.
15  Q.   Well, the problem I'm having right now is I
16    understand that you did work at the three sites down
17    around Horseshoe Lake, all right?  Fair enough?
18  A.   I did detailed analysis at those sites, yes.
19  Q.   And I don't think you did any work anywhere
20    else, did you, other than take a helicopter flight?
21  A.   And I've studied the literature.  I've
22    studied the aerial photography.
23  Q.   But you didn't do any work?  I understand
24    reading is work.  It's a lot of work to me too.  But
25    you didn't do any original science yourself?
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 1  A.   No, I would say I did not.
 2  Q.   Just above 2.2.2, you're describing
 3    topography and stuff again, fair enough?
 4  A.   Yes.
 5  Q.   Are these descriptions specific to some
 6    location on the Verde River, or are they just intended
 7    to be general descriptive terms that occur in numerous
 8    places on the Verde River?
 9  A.   Well, as I say in the middle of the
10    paragraph, the more confined reaches, Segment 3 and 4,
11    there is little potential for lateral migration, so I'm
12    talking about those two segments of the river; and in
13    Reach 5 it's less confined and there's more potential.
14  Q.   How many miles are there in Segment 3?
15  A.   I believe it was 17, if I remember correctly.
16  Q.   Okay.  That's good enough for the point.  The
17    point being that you aren't going to take me to a
18    specific spot in there and say there it is and show me
19    what you just described in this paragraph, correct?
20  A.   Sure.
21  Q.   So it's a general description of the kinds of
22    stuff that occur in that segment, right?
23  A.   Okay.
24  Q.   And in that next paragraph you're talking
25    about specific locations, right?
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 1  A.   I refer to some specific locations, yes.
 2  Q.   Okay.  Other than Verde Falls, what specific
 3    locations are you referring to there?
 4  A.   Well, in the next paragraph I talk about
 5    shallow riffles, rapids, and obstructions, and I refer
 6    to Figure 8, which is about eight-tenths of a mile
 7    upstream from Verde Hot Springs.
 8  Q.   So the comments that you were making in the
 9    paragraph above that refer to that?
10  A.   The sentence prior to the reference to
11    Figure 8 refers to Figure 8, refers to the area.
12  Q.   Okay, are we talking about "Create shallow
13    riffles, rapids, and obstacles within the channel that
14    represent significant navigation hazards (Figure 8),"
15    and Figure 8 I would take it to be what you would
16    classify as one example?
17  A.   That's an example.
18  Q.   All right.  And so what are the other
19    locations?
20  A.   Well, I've tabulated --
21  Q.   I mean you're writing it like there's a bunch
22    of them.
23  A.   I've tabulated the locations of the riffles
24    and rapids.  I've shown a map of that.
25  Q.   So it's the rapids you're referring to in the
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 1    13 in one section --
 2  A.   Sure.
 3  Q.   -- and 11 in the other?
 4        And you don't know whether riffles count or
 5    all riffles count in those, do you?
 6  A.   I don't understand your question.
 7  Q.   Sure.  You're saying I've tabulated the
 8    rapids and riffles.  I thought that's what you just
 9    said.
10  A.   Sure.
11  Q.   Okay.  Well, you haven't tabulated all the
12    riffles, have you?
13  A.   I haven't necessarily --
14  Q.   You've only tabulated what's listed in
15    whatever that boater guide is, right?
16  A.   Yes, that's correct.
17  Q.   And you didn't go out and go up and down the
18    river tabulating anything?
19  A.   I did not make a complete inventory of all
20    the riffles along the Verde River, if that's your
21    question.
22  Q.   Or rapids, for that matter?
23  A.   I did not make an independent inventory of
24    all the rapids in the Verde River.
25  Q.   You took the boating guide and said that's
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 1    it, I'll use it, right?
 2  A.   It illustrates very nicely the point that I
 3    was trying to make.
 4  Q.   Referring you to the bottom of Page 11, you
 5    cite some cfs numbers, 240 and 340, I believe?
 6  A.   Yes.
 7  Q.   And my recollection there was that those are
 8    not correct; that you changed them?  Am I wrong on
 9    that, or am I right?
10  A.   No, you're not --
11  Q.   Those are the right numbers?
12  A.   Those are correct.  Those are correct.
13  Q.   At some point you said some numbers were
14    wrong from what Mr. Burtell had.  You had to readjust
15    them.  I may not have the right set?
16  A.   That, let's see.  The numbers you're
17    referring to are on the next page.
18  Q.   Okay.  I was close.
19        Okay.  On Page 12 you're talking about?
20  A.   It's paginated as Page 13 in my document.
21  Q.   Okay.  I've got to keep going then.
22        Okay, you're talking about the blue line
23    deal?
24  A.   Yes.
25  Q.   Going back up to 12, do you have an estimate
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 1    of how much water it would take to drowned out that,
 2    whatever it is, rapid, riffle?
 3  A.   No.
 4  Q.   No?
 5  A.   No.
 6        CHAIRMAN NOBLE: Mr. Helm, do you think
 7    now might be all right if we broke for lunch?
 8        MR. HELM: Can't you tell, I can eat at
 9    any time.
10        CHAIRMAN NOBLE: Let's take an hour and
11    a half and reconvene at 1:30.
12        (A lunch recess was taken from
13        11:58 a.m. to 1:30 p.m.)
14        CHAIRMAN NOBLE: John, we're on.
15        BY MR. HELM: 
16  Q.   Page 13, right below Figure 9.  Are we there?
17  A.   Now, which; are you talking about my
18    paginated Page 13 or --
19  Q.   No, I'm talking about Figure 9, is a better
20    way to do it.
21  A.   Ah, that's a good way to do it.  Okay.
22  Q.   The figure on that is constructed from
23    data from 1945 to 2013, correct?
24        COMMISSIONER ALLEN: Yeah, that's what
25    it says.
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 1        THE WITNESS: So you're specifically
 2    referring to Figure 9?
 3        BY MR. HELM: 
 4  Q.   Yeah, the blue line deal.
 5  A.   Yes.
 6  Q.   And is the dashed line created from a
 7    different period of time?
 8  A.   No.
 9  Q.   So they both come up -- both the -- the
10    dashed line is Mr. Burtell's line, right?
11  A.   No.
12  Q.   All right.  What is it?
13  A.   It's my line.
14  Q.   It's your line created from Dr. Burtell's
15    information?
16  A.   Partially from his information and partially
17    from the data that was used to create the solid line.
18  Q.   Okay.  What I'm, first of all, trying to find
19    out is that the gage data that was used to create the
20    two lines came from the same gage for the same time
21    frame?
22  A.   That's correct.
23  Q.   Okay.  It did?
24  A.   It did.
25  Q.   Okay.  So the data is 200 years after
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 1    civilization arrived, estimate?
 2  A.   After European man arrived.
 3  Q.   Yeah, right.
 4  A.   I believe Mr. Randall would take exception to
 5    that.
 6  Q.   I use civilization to refer to -- I find the
 7    description that they have in Winkleman to be a little
 8    cumbersome.
 9  A.   Sure.
10  Q.   So when I'm using that, that's what I'm
11    using.
12        And so the 200 years is correct.  And the
13    only adjustment in that time frame is the one that
14    Mr. Burtell came up with that you massaged to reflect
15    the dashed line on this page?
16  A.   I made adjustments to the recorded flows
17    during the 1945 to 2013 period to account for
18    Mr. Burtell's estimates of the quantity of diversion
19    during irrigation season.
20  Q.   How did you make those diversions?
21    Adjustments.  I'm sorry.
22  A.   I simply added, I believe it was, 185 cfs to
23    the recorded flows during the April through September
24    period of the year.
25  Q.   Why only from April to September?
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 1  A.   Because that's the approximate limits of the
 2    irrigation season.
 3  Q.   Let me see if I've got that right.  What
 4    you're telling me is that the water that was taken out
 5    above the dams was diverted from, what did you say it
 6    was, April to --
 7  A.   April through September.
 8  Q.   April through September?
 9  A.   Yes.
10  Q.   And this does not then account for any
11    diversions occurring after September and before April
12    of the next year?
13  A.   I made no adjustments to those flows.
14  Q.   Is that consistent throughout your entire
15    work; you adjusted just simply for April through
16    September?
17  A.   This is the only place where I applied that.
18  Q.   And what gage did this information come from?
19  A.   It's the Tangle Creek gage.
20  Q.   It's the Tangle Creek gage?
21  A.   Yes.
22  Q.   At the beginning of the paragraph below
23    Figure 9, you say "The overall hydrologic regime in the
24    river (i.e., not considering the effects of upstream
25    diversion)..."
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 1        And my question for you is why didn't you
 2    consider the effects of upstream diversion?
 3  A.   Well, I did.
 4  Q.   I'm confused then.
 5  A.   I'm sorry.
 6  Q.   So am I.
 7        I mean the first sentence after your Figure 9
 8    says I didn't consider it.
 9  A.   I said the --
10  Q.   But you said you did up here, right?
11  A.   The first sentence of that paragraph is just
12    a general statement saying the overall hydrologic
13    regime is probably similar now to what it was before,
14    if we don't consider the diversions.
15  Q.   Okay.  And is it still similar if you do
16    consider the diversions?
17  A.   Well, it varies by the amount shown by this
18    curve.
19  Q.   So if I get what you're saying is, without
20    the diversions, this curve that you've got here that
21    you say represents a period of 1945 to 2013 actually
22    represents a period from another 200 years prior to
23    that time, roughly?
24  A.   Based on the best information available to
25    me, the curve represented by the dashed line would be
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 1    applicable to the period prior to the arrival of
 2    civilization, as you characterize it.
 3  Q.   Right.  So it's representing a period of
 4    roughly 200 and whatever 45 from 2013 is years?
 5  A.   Well, the specific period that the data
 6    represents is 1945 to 2013, and it's a representation,
 7    the dashed line, of what that would look like if you
 8    didn't have the diversions in the system.
 9  Q.   But what you're telling me is the blue line
10    is a representation that would be the same but for the
11    diversions 200 years ago?  Have I got that right?
12  A.   The flow duration curve at that location
13    would --
14  Q.   The blue line, the solid blue line?
15  A.   Not the solid line.  The dashed line would
16    represent the -- the flow duration curve that actually
17    occurred over a long period of time prior to the start
18    of the diversions would have looked like that dashed
19    line.
20  Q.   I get that.
21        But what I'm saying is the solid blue line,
22    if I read your first sentence, you're telling me that
23    solid blue line is the same as 200 years earlier but
24    for upstream diversions?
25        "The overall hydrologic regime in the river
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 1    (i.e., not considering the effects of upstream
 2    diversion) --"
 3  A.   Right.
 4  Q.   "-- during the period of the gage
 5    measurements appears to be similar to long-term
 6    conditions that existed prior to significant human
 7    influences," right?
 8  A.   Right.
 9  Q.   So you're telling me that blue curved line
10    for 250 years, or whatever the time frame is to get
11    back before civilization arrived, is what it looked
12    like absent the diversions?
13  A.   If you put the diverted flows back in the
14    river, if you didn't take them out, that --
15  Q.   That's what it would look like?
16  A.   The dashed line is what it would look like.
17  Q.   I know it.  But with them taken out, it looks
18    like the blue line?
19  A.   Okay.
20  Q.   Am I right?
21  A.   Yes.
22  Q.   That's all I'm trying to find out.
23  A.   Yes.
24  Q.   Okay.  Okay, I assume in this discussion
25    you're talking about Burtell and how he arrived at his
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 1    decision too.  And would you explain for me -- explain
 2    to me what you understand Mr. Burtell did to arrive at
 3    the information that gave you the dashed line?
 4  A.   Well, he estimated the quantity of flow that
 5    was diverted from the river based on the information
 6    available to him.  He also made estimates of the
 7    quantity of that flow that was taken out of the river
 8    that would return to the river someplace downstream
 9    from where it was diverted.  His estimate was they
10    total about 316 cubic feet per second total out of the
11    river.  57 percent of it was lost to consumptive uses,
12    so that means that 43 percent would have gone back into
13    the river.  43 percent of that is roughly 185 cubic
14    feet per second.
15        So my assumption is that at the Tangle Creek
16    gage, the flows would have been, during that period,
17    about 185 cfs larger than what was actually measured.
18  Q.   Okay.  Now, I don't know if this is just a
19    misstatement or if it isn't; but right above the
20    September 15th, you talk about under natural
21    conditions.  Do you see that?
22  A.   Yes.
23  Q.   Is that a natural condition versus an
24    ordinary condition?
25        Is this a calculation made based on the
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 1    natural condition of the Verde River?
 2  A.   It's an attempt to estimate what the flows
 3    would have been at the Tangle Creek gage under natural
 4    conditions, without the influence of the diversions.
 5  Q.   As opposed to under ordinary conditions?  So,
 6    in other words, this study takes into consideration
 7    flooding and drought?
 8  A.   The full suite of flow records, the complete
 9    flow record that I used to develop this curve includes
10    floods, droughts, and normal flows.
11  Q.   So it was the natural condition of the river,
12    as you've defined natural condition, right?
13  A.   That's what the paragraph says, yes.
14  Q.   As opposed to the ordinary condition, which
15    is a different set of circumstances that you defined by
16    drawing a circle around this?
17  A.   It's a completely separate question, in my
18    mind.
19  Q.   I get that.  And what I'm saying is the
20    calculations done here are based on the natural
21    condition; floods, drought, famine, feast?
22  A.   Again, they're an attempt to reproduce or to
23    estimate the quantities of flow that would have been in
24    the river under natural conditions.
25  Q.   That's what I'm getting at.  I just don't
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 1    want any confusion.  I don't want to hear later on, no,
 2    what I really meant was ordinary conditions.  Right?
 3    It's not ordinary condition, because it's got the flood
 4    in it, right?
 5  A.   Sure.
 6  Q.   Okay.  Now, this is the place, isn't this the
 7    one -- correct me if I'm wrong -- that we made the
 8    correction?
 9  A.   Yes.
10  Q.   Is this where that goes?
11  A.   Yes.
12  Q.   And would you just be kind enough to read me
13    that correction again so I can make a note in my thing?
14  A.   I don't remember exactly what it originally
15    said, but the correct numbers are, let's see, we
16    diverted -- I've already gone through this. -- 316
17    total.  43 percent comes back to the river, so we're
18    adding 185.  And so that means that 350 cubic feet per
19    second is -- well, the flow would have been less than
20    350 cfs about 50 percent of the time and less than
21    420 cfs about 75 percent of the time on an annual
22    basis.
23  Q.   Segments 3 and 4, 24 rapids, thereabouts?
24  A.   Sounds right.
25  Q.   Do you have a picture of each rapid?
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 1  A.   I would have to go back to see if I have a
 2    picture of every rapid.  I'm not sure if I do or not.
 3  Q.   And do you have a corresponding cfs number to
 4    go with each rapid, if you have a picture?
 5  A.   Well, as I've said before, we know what the
 6    measured flows are at the gages during the time that
 7    the helicopter was flying.
 8  Q.   All your pictures are from those four dates,
 9    and there aren't any other?
10  A.   Either from those -- yes.  Yes.
11  Q.   Okay.  No, I get you got the cfs for those
12    four.  I didn't realize that every picture was from
13    those four dates.
14  A.   Yes, of the ones that I took.  We talked
15    about other photographs that were not ones that I
16    actually took, that I pulled from the website.
17  Q.   Okay.  But even for -- I'm just talking we've
18    got 24 rapids.
19  A.   Right.
20  Q.   Did you take a picture of every rapid?
21  A.   I just said I'm not sure if I did or not.
22  Q.   And so if there's rapids in there that you
23    didn't take a picture of, those are ones that you
24    pulled from a website?
25  A.   Not necessary -- no, actually, I think I have
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 1    pictures of all the ones that I pulled from the
 2    website.  I used the website just to give a different
 3    perspective on what that rapid looks like.
 4  Q.   You've got me confused.  I'm just trying to
 5    see if you have a cfs number for every picture?
 6  A.   Again --
 7  Q.   Whether you took it or somebody else did.
 8  A.   -- I know what the flow was at the gages on
 9    the date that I took the photographs.  I do not know
10    the specific dates that the other photographs were
11    taken; and, therefore, I don't know specifically what
12    the discharge is in those photographs.
13  Q.   Got it.  Okay.  Page 16, which is, I guess,
14    your 12, maybe.
15  A.   Okay.
16  Q.   And in there you talk about modern alluvium,
17    and I just want you to tell me what you mean when you
18    talk about modern alluvium.  What's modern alluvium
19    versus old-fashioned alluvium?
20  A.   So which page are we talking about now?
21  Q.   Okay.  Figure 15 is in the middle of it.  The
22    paren Figure 15.  Figure 16 is down at the start of the
23    next paragraph.
24  A.   You mean the reference to those figures?
25  Q.   Yes.  It starts out, at the top of the page,
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 1    2.2.3, Segment 4.
 2  A.   Okay.  And your question, again, please?
 3        MR. BREEDLOVE: I'm sorry, so what page
 4    is that on your --
 5        THE WITNESS: It's Page 20 in the PDF
 6    file or it's Page 16 in the actual document.
 7        MR. BREEDLOVE: Is there any way that
 8    you can refer to the page number of the document?
 9        MR. HELM: I did.  I said 16.
10        MR. BREEDLOVE: No, I know; but when
11    you're doing your questioning, can you refer to the
12    page number of the document rather than the PDF?
13        MR. HELM: Oh, this thing?  Sure.  I'll
14    do whatever you want.  I'll try.  Let me put it that
15    way.  I might not do everything you want.
16        MR. BREEDLOVE: Thank you.
17        BY MR. HELM: 
18  Q.   Yeah, I want to know what the definition of
19    modern alluvium is, as distinguished from alluvium or
20    old alluvium?
21  A.   Right.  I think in geologic terms, I would
22    say it's Holocene-age alluvium.  It's alluvium that's
23    been deposited under the current hydrologic regime,
24    recent.
25  Q.   How many years back; thousands?
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 1  A.   Generally speaking, modern alluvium would not
 2    be thousands of years old.
 3  Q.   Before civilization, as I use it?
 4  A.   Well, it's difficult to answer that question,
 5    because it depends on the context that you're asking
 6    the question.
 7  Q.   I just want to know -- you've used it several
 8    times in your report.
 9  A.   Sure.
10  Q.   And I'm not a geologist or a hydrologist, and
11    I don't know what a modern alluvium is from alluvium or
12    old alluvium.
13  A.   Well, it's alluvium that's been moved to its
14    present location under the current hydrologic regime,
15    relatively recently.
16  Q.   Okay.  When you were determining navigability
17    of the Verde River, what was your understanding of how
18    long it had to be navigated, in terms of time, to be
19    held navigable?
20  A.   I didn't have a specific time in mind.
21  Q.   In your mind, would it have had to have been
22    navigable all year round?
23  A.   Not necessarily.
24  Q.   Could we have navigated it for four months
25    and had that been good enough to be navigable for
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 1    title?
 2  A.   It could have been.
 3  Q.   On Page 16 you use the wording, at the end of
 4    the paragraph, that these are not the greatest
 5    challenges to navigation; and I think that's in the
 6    last full paragraph, maybe.
 7  A.   Yes, I see that.
 8  Q.   What do you mean when you use that kind of
 9    terminology, not the greatest challenges to navigation?
10        Do you expect a guy in an old canoe to get
11    through?
12  A.   What I mean is there are many other locations
13    along the river that would be more challenging to
14    navigate, more difficult to navigate than the sites
15    where we did our detailed studies.  The rapids,
16    specifically.
17  Q.   Those three sites; you're talking about three
18    sites?
19  A.   This is referring to those three sites, yes.
20  Q.   So you wouldn't disqualify the river from
21    being navigable if you had to rely on just those three
22    sites?
23  A.   If the entire river was like those three
24    sites, it would move it certainly more in the direction
25    of being navigable.
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 1  Q.   And in the paragraph right below there, you
 2    see "Pearthree, 1993"?
 3  A.   Yes.
 4  Q.   And right after that you say "The active
 5    channel at this site is about 200 feet wide and flanked
 6    by narrow bands of vegetation."
 7        Do you see that?
 8  A.   Yes.
 9  Q.   What's the time frame we're dealing with with
10    that description?
11  A.   Well, it's a description of what we observed
12    when we did our data collection.
13  Q.   So 2002?
14  A.   Yes.
15  Q.   Was it little, low flows?
16  A.   At that site the flows were between 250 and
17    300 cfs.
18  Q.   Figure 11, right above it, you're talking
19    about the Tangle Creek gage, and you give us the 259 to
20    296 cfs numbers there?
21  A.   Yes.
22  Q.   What would those numbers be with the Burtell
23    correction?
24  A.   Actually, they would be the same.
25  Q.   So those are Burtell-corrected numbers that
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 1    you use?
 2  A.   No.  They're outside the period for which I
 3    made the corrections; November.
 4  Q.   Oh, get it.  These fall within the April
 5    to -- these numbers fall outside the April to
 6    September --
 7  A.   Yes.
 8  Q.   -- time frame?
 9  A.   Yes.
10  Q.   Okay.  What would they be if you made the
11    Burtell correction to them, even though it's outside
12    the time?
13  A.   Well, they would be 185 cfs --
14  Q.   More?
15  A.   -- larger.
16  Q.   Is that alls it is; it would be --
17  A.   Yeah.
18  Q.   -- 259 plus 185 and 296 plus 185?
19  A.   Yes.
20  Q.   Okay.  This would be Figure 17.
21        These numbers, are they outside the April to
22    September that this plot represents?  Are these the 259
23    numbers, or are they the --
24  A.   Yes.  This is demonstrating that our model
25    calibrates to the measured water surface at those
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 1    flows.
 2  Q.   And it's using the 259?
 3  A.   Yes, and 296.
 4  Q.   All right.  And if I wanted to make it look
 5    like Burtell, I would add the 185 to it?
 6  A.   But I don't want to make it look like
 7    Burtell --
 8  Q.   I know you don't.
 9  A.   -- because it's outside the April to
10    September period.
11  Q.   If we wanted to compare the Burtell numbers,
12    we would add the 185 to it?
13  A.   Well, the purpose of this plot is to compare
14    our predicted water-surface elevation from the model
15    with the measured values.  We measured values of 259 to
16    296.  Those were the measured values at the gage.  And
17    we have water-surface elevations, so we run the model
18    for those flows to see if we match the water surface.
19    It's irrelevant of the time frame.
20  Q.   Can we agree that my purposes might not be
21    your purposes?
22  A.   Sure.
23  Q.   Good enough.
24        Okay, now, this is Figure 20, which is one of
25    your 1934 aerials, right?
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 1  A.   Yes.
 2  Q.   Would you tell me how many braids you see in
 3    this photo?
 4        And just kind of identify, give us a running
 5    tour, starting at the top, where you see the first
 6    braid, where you see the second, third, fourth, fifth,
 7    what have you?
 8  A.   Well, at this flow level -- well, parts of
 9    this actually appear dry.  But there's one channel that
10    comes around the left side of the valley.  It's a
11    single-thread channel through this constriction, and
12    then there are other higher flow chutes back that you
13    see across this bar.
14  Q.   So there's just that one, basically, that one
15    chute that you see coming down --
16  A.   No.
17  Q.   -- from the top on an angle?
18  A.   No, I see other high flow chutes.  There's
19    one between the vegetation here.  There's a scar here
20    that probably a high flow chute.  There's a scar here
21    that was a high flow chute.
22  Q.   There's inactive at this point --
23  A.   They are not carrying --
24  Q.   -- because they're not carrying any water?
25  A.   They're not carrying water at this point.
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 1  Q.   Do you know the cfs when this one was taken?
 2  A.   I actually don't.
 3  Q.   Do you have it; is it just not with you
 4    today, but is it recorded somewhere where we could
 5    look?
 6  A.   I don't know the specific date that this
 7    photograph was taken on.  If we knew that, we could
 8    certainly look.
 9        Well, maybe not, because --
10  Q.   Because we don't have gage records back that
11    far?
12  A.   -- the gage record doesn't go back that far.
13  Q.   Do the gage records go back that far?
14        And I think his answer was is he shook his
15    head and said they don't go back that far.
16  A.   At this location, they do not.
17        COMMISSIONER ALLEN: Mr. Chairman.
18        CHAIRMAN NOBLE: Bill.
19        COMMISSIONER ALLEN: Yes.  If you look
20    at the USGS publication, Part 9, Colorado River Basin
21    through September of 1950, during that particular year,
22    the flow in 1934 did not exceed 257 cubic feet per
23    second.  So it was a low flow; it was relatively low
24    flow during this period.
25        MR. HELM: Boy, I'm miserable on
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 1    history.  Were the dams in place or not in place?
 2        COMMISSIONER ALLEN: No.
 3        MR. HELM: They're not in place?
 4        COMMISSIONER ALLEN: No.
 5        MR. HELM: I hate to cross-examine you,
 6    Commissioner, but how long -- does that have cfs for
 7    all of that year?
 8        COMMISSIONER ALLEN: It has for each
 9    month.
10        MR. HELM: Oh, for each month?
11    Dynamite.
12        COMMISSIONER ALLEN: Yes.
13        MR. BREEDLOVE: Is that in evidence?
14        CHAIRMAN NOBLE: Bill, what are you
15    looking at?
16        COMMISSIONER ALLEN: Yes, it is.
17        MR. HELM: Could you tell me what
18    exhibit number it is?
19        COMMISSIONER ALLEN: I'm not sure what
20    the --
21        MR. SLADE: We'll find it.
22        COMMISSIONER ALLEN: I think it's been
23    presented by two or three people, but I'm not sure what
24    the number of it is.
25        MR. BREEDLOVE: I thought so.  I just
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 1    wanted to know for the record what we're referring to.
 2        MR. HELM: Joy, will you give us the
 3    record citation?
 4        MS. HERNBRODE: I'm working on it.
 5        MR. HELM: Thank you.
 6        COMMISSIONER ALLEN: It's not marked on
 7    my copy.
 8        MS. HERNBRODE: Is that the U.S.
 9    Department of Interior Report on Water Supply of the
10    Lower Colorado?
11        COMMISSIONER ALLEN: Compilation of
12    Records of Surface Waters of the United States Through
13    September 1950, Part 9, Colorado River Basin,
14    Geological Survey Water-Supply Paper 1313.
15        MR. HOOD: I believe that's Freeport 31
16    or 33.
17        MS. HERNBRODE: I also have X045.
18        MR. HOOD: Freeport 33.
19        MR. HELM: Do we have a consensus?
20        MS. HERNBRODE: X045 has five pages in
21    it that appears to be that document.
22        MR. BREEDLOVE: Yes.
23        Joy is correct, it's X045.
24        CHAIRMAN NOBLE: Who are you going to
25    believe?


www.coashandcoash.com                 Phoenix, AZ


Page 2256


 1        COMMISSIONER ALLEN: No, I agree with
 2    you.  I don't object to that.  It has five pages.
 3        CHAIRMAN NOBLE: That's why it's X05.
 4    I'm with you every time.
 5        MR. SLADE: 45.
 6        BY MR. HELM: 
 7  Q.   Page 33, Figure 27.
 8  A.   Yes.
 9  Q.   That's another one of your three study sites,
10    right?
11  A.   Yes, it is.
12  Q.   And, again, are the information that's
13    collected for that study site outside of the April to
14    September time frame?
15  A.   Yes.
16  Q.   And if we want to adjust it, we would just
17    still add a 185 to it?
18  A.   You could add 185 to the numbers, yes.
19  Q.   Figure 28, Page 34.  Again, this figure is
20    constructed when Horseshoe was empty, correct?
21  A.   It was pretty empty at the time we collected
22    these data points.
23  Q.   And that would be the same for Figure 33 --
24    or, I'm sorry, Figure 27 also?
25  A.   Yes.
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 1  Q.   Figure 30, Page 35.  Again, this is your
 2    third location that you studied?
 3  A.   Yes.
 4  Q.   And the same comments that we've discussed at
 5    the other locations would apply to this one?
 6  A.   Yes.
 7  Q.   The same with Figure 31?
 8  A.   Yes.
 9  Q.   You'll be happy to know I'm through that.
10        Still not out of computers, though.
11        I'm back to definitions for a minute again.
12    You talked about different types of channels in your
13    report.  You've got an active, a chute, a low flow, a
14    main; fair enough?
15  A.   There is discussion of that in the MEI 2003
16    report.
17  Q.   I just want you to define active, chute, low
18    flow, and main for me, as you use them.
19  A.   Yes.  The active channel is the portion of
20    the channel that is mostly unvegetated, and it contains
21    modern alluvium that is moved around by the river at
22    appropriate flow levels.
23        What was the next one?  Chute.
24  Q.   Chute.
25  A.   A chute channel is a channel that cuts across
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 1    a bar or on the back side of a bar.
 2        The next one is main channel.  Main channel
 3    and active channel are probably synonymous in this
 4    sense.
 5        And what was the fourth?
 6  Q.   You can skip it.  It's low flow, and you've
 7    already done that.
 8  A.   Okay.
 9  Q.   You have put rapids and riffles kind of in
10    the same category, or at least that's the impression I
11    get, in terms of them being significant impediments in
12    the river.
13  A.   Okay.
14  Q.   Fair?
15  A.   Okay.
16  Q.   And I would like you -- forget about rapids
17    for a minute, but explain to me how a riffle is a
18    significant impediment to a historical watercraft.
19  A.   Because they're very shallow, so there isn't
20    enough draft.
21  Q.   Couldn't handle your 13-inch boat?
22        CHAIRMAN NOBLE: Inch?
23        BY MR. HELM: 
24  Q.   Depth.  I forget what -- the poling boat or
25    whatever.
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 1  A.   Many of the riffles I doubt would have
 2    13 inches of depth through the riffle.
 3  Q.   Did you verify the depth of the riffles along
 4    the Verde?
 5  A.   Only the ones at the three study sites.
 6  Q.   Is the significant impediment of a rapid just
 7    that it's a bigger riffle?
 8  A.   Well, I think in general, there would be more
 9    hazards associated with a rapid than a riffle.  The
10    main issue with the riffle is the shallow draft.  A
11    rapid there are other issues of, you know, danger of
12    overturning, rough water that is hard to navigate.
13  Q.   You know, one thing comes to mind.  I haven't
14    yet heard you talk about beaver dams.
15  A.   I don't believe I --
16  Q.   Are there no beaver dams on the Verde?
17  A.   I have no knowledge of beaver dams on the
18    Verde River.
19  Q.   You didn't see one on any of your flights?
20  A.   I don't recall seeing a beaver dam, no.
21  Q.   So that impediment may not exist on the
22    Verde?
23  A.   It may or may not.  I'm not speaking to that
24    question.
25  Q.   You don't know, at any rate?
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 1  A.   I do not know.
 2  Q.   Just a clarification question.  You rely on
 3    Hereford, et al., 1997 and Graf, 1979 for your
 4    proposition on Page 5 that alluvial fans and bars form
 5    rapids that severely limit navigability; is that
 6    correct?
 7  A.   Yes.
 8  Q.   Could you tell me where on the Verde you find
 9    the large fan-forming debris flows?
10  A.   Well, I think we addressed that with
11    Ms. Hernbrode yesterday.
12  Q.   I sometimes miss those.
13  A.   I'm sorry?
14  Q.   I sometime missed that.  I might nod off back
15    there.
16  A.   That's fair enough.
17        There are a number of places where alluvial
18    fans constrict the river against the side of a canyon
19    wall, and they create riffles and rapids.
20  Q.   Can you tell me where; can you identify any
21    of them?
22  A.   I would have to go through the photographs of
23    all the rapids on the Verde River.  As I sit here right
24    now, I can't point you to a specific one.
25  Q.   Can you identify any of them from the
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 1    photographs that you've put in your report?
 2  A.   I may be able to.
 3  Q.   Okay.  We'll come back to that.
 4        The only waterfall I think you're aware of is
 5    Verde Falls, right?
 6  A.   That's the only thing I am aware of that
 7    would come close to qualifying as a falls.
 8  Q.   I understand.
 9  A.   Yeah.
10  Q.   And you might get an argument from some
11    people on whether it's a falls or not?
12  A.   That's also true.
13  Q.   And historically, in terms of what you've
14    read and what you've researched, you haven't seen any
15    other falls mentioned?
16  A.   I have not.
17  Q.   Not all rapids get worse at higher flows, do
18    they?
19  A.   Not necessarily, no.
20  Q.   They can wash out; and if it's deep enough,
21    you just go right over the top of them and never know
22    they're there, right?
23  A.   That does happen, yes.
24  Q.   Did you make any study along the Verde to
25    determine whether all of them always stayed nasty
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 1    rapids or whether they washed out at certain depths,
 2    that sort of stuff?
 3  A.   I didn't.
 4  Q.   Maybe I misunderstood this.  On Page 9 of
 5    your report, you state that Segment 5 is entrenched in
 6    a relatively narrow, deep canyon.  Yet you're talking
 7    about it being braided.  And you confused me.
 8  A.   Different segments.
 9  Q.   I thought they were both Segment 5.
10  A.   Can you read for me the specific language
11    you're talking about?
12  Q.   Page 9.  No, I just made a note to myself.  I
13    can pull up Page 9, if you want.
14  A.   Page 9.
15  Q.   You'll have to look for me.  I can't see.
16  A.   Sorry.
17  Q.   I'm sorry.
18        You know, let's just forget about it.  It's
19    not a big enough deal.
20        Is it fair to say that all rivers everywhere
21    experience occasional navigational difficulties?
22  A.   I'm not sure I'm prepared to make that broad
23    of a statement.
24  Q.   Your island-braided discussion --
25  A.   Yes.
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 1  Q.   -- what you mean there, if I've got it
 2    correctly, is that there's two channels with an island
 3    stuck in the middle of them?
 4  A.   Well, when I refer to island-braided, I'm
 5    referring to a system where, for some reason, a bar or
 6    an island has formed in the middle between two
 7    channels, and it's a relatively stable feature under
 8    the present condition.
 9  Q.   You and I are on the same wavelength.  That's
10    exactly what I mean.  It's got a channel on this side,
11    a channel on this side, and solid ground in between?
12  A.   Right.
13  Q.   Did you have Mr. Burtell's report before you
14    finished your report?
15  A.   I'm sure I did, yes.
16  Q.   Do you guys have any system of coordination
17    worked out between the two of you?
18  A.   We have no formal system of coordination, no.
19  Q.   Informal?
20  A.   I wouldn't even go that far, I think.
21        MR. HOOD: If you look on the relative
22    dates of submission, John, that probably answers your
23    question, if you're really interested in an answer.
24        CHAIRMAN NOBLE: That was testimony by
25    Mr. Hood.
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 1        MR. HELM: I heard that.  Can we swear
 2    him in?
 3        BY MR. HELM: 
 4  Q.   All of the curves, modeling you did are in
 5    sections of the river that are affected, to some
 6    degree, by the dams, right?
 7  A.   Sites 2 and 3 are definitely directly
 8    affected by the dams.  There is some minor effect
 9    during very short periods of time in the lower portion
10    of Site 1, of Horseshoe Reservoir specifically?
11  Q.   One that I'm not sure I got the definition
12    for from you, boating channel.
13  A.   I'm not sure I've used that phrase.
14  Q.   It's been used a lot.  What do you understand
15    it to mean?
16  A.   I assume it's the channel that you would put
17    your boat in.
18  Q.   Okay.  Presumably the one with the most
19    water?
20  A.   That would be logical.
21  Q.   Do you have any rating curves for Segment 5
22    downstream of Needle Rock?
23  A.   I don't believe so.  I'm pretty sure our
24    Site 3 is upstream from Needle Rock.
25  Q.   Do you have any depth estimates for that
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 1    Segment 5?
 2  A.   I have no specific depth estimates.
 3  Q.   Other than the three cross-sections, do you
 4    have any specific depth evidence anywhere?
 5  A.   Well, I have more than three cross-sections.
 6  Q.   I'm talking about your three locations.
 7  A.   Okay.
 8        Those are the places where I have
 9    quantifiable data on depths.
10  Q.   Page 32, last paragraph before your
11    conclusion, you say the low flow channels were most
12    likely wider, shallower and less stable.
13  A.   Okay.
14  Q.   What specific evidence do you have to support
15    that statement?
16  A.   Well, first of all, I'm inferring that from
17    the fact that there would be less riparian vegetation,
18    and we discussed that at some length this morning.
19  Q.   So you don't have anything specific other
20    than it's your understanding of the way rivers operate?
21  A.   And the 1934 photographs certainly indicate
22    that.
23  Q.   Aren't those '34 photographs upstream of
24    Horseshoe?
25  A.   No.
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 1  Q.   Okay.  Making progress.
 2        Page 5 through 9, your pictures are not
 3    pictures of the Verde, correct?
 4        MR. MCGINNIS: I'm sorry, John, are you
 5    on the report or the PowerPoint?
 6        MR. HELM: Report.  If I put the
 7    PowerPoint in here, we're really going to get messed
 8    up.
 9        MR. MCGINNIS: If you want to look at
10    the pictures, you might want to change your mind.
11        MR. HELM: Well, I could.  I'm going for
12    it.
13        You're right.  I must have been looking
14    at the PowerPoint.
15        BY MR. HELM: 
16  Q.   These are the pictures of Alaska and places
17    like that?
18  A.   Yes.
19  Q.   And none of those are of the Verde River?
20  A.   They are not.
21  Q.   None of those are even of a river in Arizona,
22    are they?
23  A.   They are not.
24  Q.   Okay.  Are any of them of what you would,
25    quote/unquote, call dryland rivers?
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 1  A.   The first photograph of the Colorado River,
 2    that's in a dryland area.  I would call that a dryland
 3    river.  The others, probably not.
 4  Q.   The charts that Dr. Schumm invented --
 5  A.   Yes.
 6  Q.   -- you testified that some portions of the
 7    Verde may not fit on that chart?
 8  A.   Yes.
 9  Q.   Explain to me what you mean when it won't fit
10    or they won't fit on the chart.
11  A.   Good portions of Segments 3 and 4 are
12    controlled by bedrock and erosion-resistant old
13    terraces and other basin-fill material that is also
14    erosion-resistant.
15        This chart specifically refers to rivers that
16    build their character within transportable alluvium.
17    And so when you have bedrock controls or those sorts of
18    controls on the behavior of the river, that tends to
19    overshadow the effects of the alluvial processes and,
20    therefore, controls the form of the river.
21  Q.   So basically what we can say about that chart
22    is that it's applicable to Segment 5 and probably only
23    Segment 5?
24  A.   Of the three segments that I specifically
25    studied, yes.


www.coashandcoash.com                 Phoenix, AZ


Page 2268


 1  Q.   And you don't know whether it's applicable to
 2    the other two?
 3  A.   There would be portions of Segment 4 that
 4    some aspects of this chart would be applicable, and at
 5    Segment 3, for that matter.
 6  Q.   Okay.  Let me see if I'm on the right --
 7        Would you pull up Page 23 of your -- I'm
 8    having a mental break -- of your program that you ran
 9    here when you were testifying?
10  A.   The PowerPoint?
11  Q.   Yeah.  Maybe it was Page 23 of the other.
12    I'm talking about you had a discussion where you were
13    talking about a 2-foot depth during a period of low
14    flow.  I took that to mean when you were studying your
15    three areas, with no water in the lake.  Do you recall
16    that testimony?
17  A.   Not specifically.  I'm not sure what you're
18    referring to.
19  Q.   I have a reference to Page 23.  Would you
20    look at Page 23 on your report?
21        What's the depth of the water-surface
22    elevation we're looking at in there?
23  A.   Well, it's highly variable.
24  Q.   Any of it 2 foot or better?
25  A.   2 feet or more?
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 1  Q.   Yeah.
 2        COMMISSIONER ALLEN: What page is that?
 3        THE WITNESS: It's Page --
 4        MR. HELM: 23.
 5        COMMISSIONER ALLEN: Not in the
 6    PowerPoint.
 7        MR. HELM: No.  We're on the --
 8        COMMISSIONER ALLEN: But that is also in
 9    the PowerPoint.
10        THE WITNESS: Oh, I'm sorry.
11        BY MR. HELM: 
12  Q.   Okay, that could very well be.  I don't have
13    the PowerPoint.
14  A.   Oh, I'm sorry.  Let me get it up on the
15    screen.  I didn't realize it was new.
16  Q.   Is there any portion of the water depth
17    you're displaying here that is 2 feet?
18  A.   Yes.
19  Q.   What portion?  Identify it with your little
20    trusty red dot.
21        COMMISSIONER ALLEN: What page is that,
22    Bob?
23        THE WITNESS: 23.
24        COMMISSIONER ALLEN: 26?
25        THE WITNESS: 23.
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 1        COMMISSIONER ALLEN: Not in the
 2    PowerPoint?
 3        THE WITNESS: No, it's in the report.
 4        COMMISSIONER ALLEN: But it's also in
 5    the PowerPoint.
 6        THE WITNESS: Oh, it is in the
 7    PowerPoint.
 8        MR. HELM: Oh.  I don't know the page.
 9    It could very well be.
10        THE WITNESS: I don't know what page it
11    is in the PowerPoint.
12        MR. FULLER: 34.
13        MS. HERNBRODE: 34.
14        THE WITNESS: Yes.
15        I'm sorry, the question was?
16        BY MR. HELM: 
17  Q.   You were going to show me where the 2 foot
18    depths are with your trusty little red dot.
19  A.   Yes.  So these blocks are 5 feet from one
20    grid point to the other.
21  Q.   Okay.
22  A.   So about 40 percent of that.  So anywhere
23    that you have the distance between this water surface
24    line and the solid black line is greater than about
25    40 percent of one of those blocks is 2 feet or more.
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 1    So this area looks to be more than 2 feet.  This pool
 2    is more than 2 feet.  That pool is more than 2 feet.
 3    This area up here is more than 2 feet.
 4  Q.   Now, this was done at a very low flow in the
 5    river, correct?
 6  A.   This represents flows between 260 and
 7    300 cfs.
 8  Q.   Do you classify that as a low flow?
 9  A.   No.
10        Flows are lower than that more than
11    50 percent of the time.
12  Q.   This was done when there was no water in the
13    lake, correct?
14  A.   The reservoir level was quite low when we
15    collected the data that you see here.
16  Q.   So there's no backwater effect at this point
17    in time up here?
18  A.   There is no backwater effect.
19  Q.   You testified, when you were testifying on
20    direct, I believe, that you didn't see any impact in
21    the Tangle Creek area as a result of Horseshoe Lake at
22    the time you were doing the study?
23  A.   Yes, that's correct.
24  Q.   And is the reason you didn't see any impact
25    because there was no water in Horseshoe at that time?
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 1  A.   No, I looked at a broader perspective in
 2    terms of the frequency with which the reservoir gets up
 3    in -- when it gets to high elevations and what portion
 4    of those sites are impacted, the relative elevations of
 5    the water surface during those times, and the profile
 6    of the river.  I looked at the character of the
 7    sediment in the river.
 8  Q.   You talked about the -- I don't remember the
 9    name of it, but the canoe guide that you had, that you
10    were taking rapids from and talking descriptions of the
11    rapids and this sort of stuff; do you recall that?  You
12    used the State Canoe Guide or whatever it was?
13  A.   There were two different guides.  I used the
14    Forest Service Guide, and I also looked at the Arizona
15    State Parks.
16  Q.   Sure.  And I think in both of them, but I
17    could be wrong, you stated that at certain places, for
18    example, at the Verde Falls, the guide recommended
19    scouting?
20  A.   I believe both of them recommend scouting.
21  Q.   Why would you scout the Verde Falls if it was
22    an impediment to navigation?  You would just get out
23    and go around it, wouldn't you, portage?
24  A.   Not necessarily.
25  Q.   So there are some people or at some times of
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 1    the year when one could navigate Verde Falls?
 2  A.   People boat through Verde Falls, yes.
 3  Q.   And that's the reason the boating guides tell
 4    us to scout it is go up and take a look at it, and you
 5    could probably get through it if it looks good?
 6  A.   I don't think they're making any judgment
 7    about whether you can probably get through it, but it's
 8    a wise idea to go have a look at it before you try it.
 9  Q.   If you couldn't, wouldn't you think they
10    would say don't do it, get out and carry your boat
11    around?
12  A.   Well, in fact, one of the guides recommends
13    portaging around it.
14  Q.   So they do tell you that when it is that
15    problem?
16  A.   Yes.
17  Q.   I think I've got it right.  You didn't
18    attempt to quantify any of the depths of any of the
19    riffles you identified on the Verde, correct?
20  A.   No, that's not correct.
21  Q.   What ones -- well, except for the three that
22    might be at your site.
23  A.   Yes, that is correct.
24  Q.   So the other 21, or whatever there are, you
25    didn't attempt to do anything?
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 1  A.   I did not make measurements at those riffles.
 2  Q.   A stream gage can be used to get a flow rate,
 3    correct?
 4  A.   Yes.
 5  Q.   A rating curve is used to estimate flow at
 6    the gage, correct?
 7  A.   Yes.
 8  Q.   Can you describe how to go from a discharge
 9    to a flow depth or vice versa with that information?
10  A.   You can't infer the flow depth from just that
11    information.
12  Q.   You can or cannot?  I'm sorry.
13  A.   You cannot.
14  Q.   Cannot.
15  A.   You cannot.
16  Q.   Why can't you?  What are you missing?
17  A.   Because it tells you nothing about where the
18    bottom of the river is.
19  Q.   Okay.  So in addition to those two items, you
20    need to know where the bottom of the river is, and I
21    assume by that you mean an elevation?
22  A.   Yes.
23  Q.   An identifiable elevation?
24  A.   Yes.
25  Q.   You used at varying times requirements that
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 1    the flows have to be reliable in order to make a river
 2    navigable.
 3  A.   Okay.
 4  Q.   And I just would like you to tell me how long
 5    is reliable?
 6  A.   Well, similar to your question about what's
 7    an ordinary flow, there isn't a hard, fast number for
 8    reliable.  It has to be a long enough period of time to
 9    support commerce.
10  Q.   Okay.  And I just want to know what you think
11    that time frame is from your perspective; not from the
12    perspective of anybody else.
13  A.   I'm not sure that I have a specific quantity
14    of time in mind.
15  Q.   You know it when you see it; is that the --
16  A.   I guess so.
17  Q.   And you haven't seen it on the Verde?
18  A.   I haven't seen it on the Verde.
19        MR. HELM: I don't have any more
20    questions.
21        I can do more, if you want.
22        CHAIRMAN NOBLE: Is there anyone who
23    wishes to ask Dr. Mussetter some questions?
24        Yes, please.
25        MS. ARMSTRONG: Just a few.
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 1        MR. HOOD: I will have just a few as
 2    well.
 3        CHAIRMAN NOBLE: Mr. McGinnis?
 4        MR. MCGINNIS: Just a few; 10 minutes,
 5    maybe.
 6        MR. HELM: You're listening to a
 7    fairytale right now.
 8        MR. MCGINNIS: I'll be shorter than
 9    Mr. Helm.
10        CHAIRMAN NOBLE: Did you say 10 over
11    here?
12        MS. HERNBRODE: I'm good, thank you.  I
13    had enough fun yesterday.
14        CHAIRMAN NOBLE: Let's take a break now.
15        COMMISSIONER ALLEN: Mr. Chairman,
16    before we do, in reviewing again the data that I spoke
17    of earlier for 1934, there is a time during August of
18    that year that the flow was 452 cubic feet per second.
19    The mean for the year was 227.
20        CHAIRMAN NOBLE: Thank you.
21        COMMISSIONER ALLEN: I would also make
22    one other comment.
23        If you take the means for the years
24    1890, 1889 through statehood, 2012, the mean is 783.96
25    cubic feet per second.


www.coashandcoash.com                 Phoenix, AZ


Page 2277


 1        If you take the mean for the time frame
 2    between 1912 and 1938, when I believe it -- through
 3    '38, between '38 and '39, at least 26 years, the mean
 4    is 772.54 cubic feet per second.
 5        After Bartlett was closed, the mean was
 6    560 cubic feet per second, based on the data that's
 7    here.
 8        CHAIRMAN NOBLE: Are there any questions
 9    for Mr. Allen?
10        Okay.
11        MR. HELM: I can ask you some, if you
12    want.
13        CHAIRMAN NOBLE: No.  We'll take a break
14    now.
15        (A recess was taken from 2:40 p.m. to
16        2:59 p.m.)
17        CHAIRMAN NOBLE: Are we ready to
18    proceed?
19        MS. ARMSTRONG: I am.
20        CHAIRMAN NOBLE: Dr. Mussetter, Jody,
21    George?
22        Okay, we're ready to go.
23        MS. ARMSTRONG: Well, good afternoon,
24    Commissioners.  Susan Montgomery for the Yavapai-Apache
25    Nation.
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 1        CROSS-EXAMINATION
 2        BY MS. ARMSTRONG: 
 3  Q.   And, hello, Mr. Mussetter.
 4  A.   Hello.
 5  Q.   How are you today?
 6  A.   I'm doing fine.
 7  Q.   Yes, the marathon is proceeding posthaste.
 8        I just had a couple of points of
 9    clarification, and it may be that I didn't understand
10    the question or maybe the answer.  So I'm going to try
11    to role through this very quickly, and I just want to
12    start with something I thought I heard you say before
13    lunch today, when you were talking to Mr. Helm, and I
14    just want to be clear if this is your testimony.
15        I think I heard you say that braided channels
16    did not exist upstream of Bartlett during ordinary and
17    natural conditions.  Was that the intent of your
18    testimony?
19  A.   When I made the statement, I was specifically
20    thinking of Segments 3 and 4.  I wasn't really thinking
21    of the upper two segments that I didn't do detailed
22    work on.
23  Q.   And despite the fact that you said you didn't
24    do detailed work on it, you did review, and as you
25    stated in your earlier testimony, significant materials
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 1    and used your own professional judgment, and you did
 2    come to some conclusions about those segments upstream,
 3    particularly Segment 2, upstream of Bartlett?
 4  A.   That's correct.
 5  Q.   Okay.  So let me just ask you.  Is it your
 6    testimony then that braided conditions did exist under
 7    ordinary and natural conditions upstream of Bartlett?
 8  A.   There were some portions of Segment 2 that
 9    undoubtedly had braided conditions, multichannel
10    conditions.
11  Q.   Okay.  Thank you.
12        And then I would like to take another look at
13    the infamous chart, and it's the chart that's in your
14    report as Figure 2, and I think it's Slide 4 in your
15    PowerPoint as well, so either one.
16        And I'll confess it took me several rounds to
17    really get my arms around this chart, and I'm not
18    really sure I have it, so if I go off track, you can
19    look at me quizzically.
20  A.   That's fair enough.
21  Q.   Thank you.
22        Okay.  With regard to this chart, which is
23    Figure 2 in your report on Page 4, where would you put,
24    so I can understand, if at all, where would you put
25    Segment 2, based upon everything you've worked on and
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 1    reviewed on this chart, under ordinary and natural
 2    conditions or before civilization, as Mr. Helm would
 3    say.
 4        MR. HELM: He would.
 5        THE WITNESS: I think Segment 2 would
 6    have probably been somewhere in this 3b to 4 range,
 7    under those conditions.
 8        BY MS. ARMSTRONG: 
 9  Q.   Okay.  And has that changed at all under
10    current conditions from the information you've
11    reviewed?
12  A.   Yes.  I think the changes in the flow regime
13    and the other changes associated with bridge crossings
14    and development has shifted it back towards the upper
15    left.  So it's probably in the 3a to 3b range at this
16    time.
17  Q.   All right.  And with regard to relative
18    navigability, I had this on kind of a cross-section.
19    So is it true that if you go upward to the left, you're
20    talking about more navigable; and as you go down to the
21    right, you're talking about less navigable conditions?
22  A.   As a general proposition, that's true.
23  Q.   As a general.  Thank you.  I was afraid I was
24    going to get that wrong, but...
25        You also testified earlier today with
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 1    Mr. Helm, I think you said something along the lines
 2    that there would be significant challenges with regard
 3    to carrying out commerce, was the discussion at the
 4    time, or navigation for purposes of commerce in
 5    Sections 3, 4, and 5 at the time of statehood or around
 6    then.  Is that close to what you testified?
 7  A.   Yes.
 8  Q.   You can correct me if I --
 9  A.   No, that's correct.
10  Q.   Okay.  That being the case and everything
11    you've looked at it, I understand it too that there
12    would be significant challenges, or at least
13    challenges, for Segment 2 as well?
14  A.   Yes.
15  Q.   What would some of those challenges be, just
16    in a nutshell?
17  A.   Well, particularly under the natural
18    conditions --
19  Q.   Yes.
20  A.   -- the river was probably somewhat wider and
21    shallower, so shallow depths would be the primary
22    factor.
23  Q.   That would be one of the factors that you
24    considered --
25  A.   Yes.
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 1  Q.   -- or would consider?
 2        And there was some discussion with Mr. Helm
 3    as well earlier about understanding that you did --
 4    that your specific tests to Segment -- or your studies
 5    as to Segment 3 through 5, but he was asking you about
 6    your reliance on other professional journals and
 7    Mr. Schumm's report and your own opinion.
 8        And you had indicated that commonly in
 9    science you build on different opinions, is that right,
10    and different reports that are scientifically based?
11  A.   Yes.
12  Q.   Okay.  And that's done all the time?
13  A.   Yes.
14  Q.   And with regard to your report and your
15    testimony here today, is it based upon that information
16    and that science and everything you know in your
17    professional opinion, that all of the segments on the
18    Verde River were not navigable at the time of
19    statehood?
20  A.   That is my opinion, yes.
21  Q.   That were under precivilization conditions,
22    to quote Mr. Helm?
23  A.   Yes.
24  Q.   Thank you.  And that includes Segment 2, of
25    course?
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 1  A.   Yes.
 2        MS. ARMSTRONG: Okay.  That's all I
 3    have.  Thank you very much.
 4        THE WITNESS: Thank you.
 5        CHAIRMAN NOBLE: Dr. Mussetter, are you
 6    willing to sit through Mr. Hood's questions?
 7        THE WITNESS: If I have to.
 8        MR. HELM: You don't.
 9    
10        CROSS-EXAMINATION
11        BY MR. HOOD: 
12  Q.   I'll be brief Dr. Mussetter.  Good afternoon.
13  A.   Good afternoon.
14  Q.   You had discussion, particularly with
15    Mr. Helms, about your reliance on various documents,
16    including the work of Rich Burtell; is that right?
17  A.   That's correct.
18  Q.   And at various times throughout the
19    conversation, I think Rich Burtell and Mr. Burtell
20    morphed into Dr. Bartell and Mr. Bartell and so forth.
21    I just want to clarify for the record that each of
22    those references are to Rich Burtell, who's testifying
23    on behalf of Freeport Minerals; is that accurate?
24  A.   That was my understanding.
25  Q.   Great.
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 1        The other thing I wanted to talk to you about
 2    is on the Gila River you provided some testimony about
 3    the Archimedes principle?
 4  A.   Yes.
 5  Q.   Do you recall that?
 6  A.   Yes.
 7  Q.   And I don't recall you having gotten into
 8    that in your testimony on the Verde, and so I wanted to
 9    have you give that same general discussion so we have
10    it for our record in this case.
11  A.   Sure.
12  Q.   And how that plays into the draw of the boat,
13    for instance.
14  A.   Yes.
15        Archimedes principle basically states that a
16    solid object will displace an equivalent weight of
17    water if it's placed in the water.  So if you have a
18    100-pound boat, it will displace 100 pounds of water.
19        So what that means with respect to
20    navigability is, of course, the heavier a boat is, in
21    general, the deeper it will sink into the water, or the
22    same boat loaded with heavier and heavier will sink
23    deeper and deeper into the water.
24  Q.   Okay.  So when attempts are made to draw
25    comparisons between modern recreational canoes, for


www.coashandcoash.com                 Phoenix, AZ


Page 2285


 1    instance, versus a similar canoe that might have been
 2    available around the time of statehood, you don't just
 3    look at the design of the boat; isn't that right; you
 4    also have to look at the weight?
 5  A.   Correct.
 6        MR. HOOD: That's all I have.  Thank
 7    you, Dr. Mussetter.
 8        CHAIRMAN NOBLE: Okay, we should have
 9    had video of that; brings his coffee mugs, sets it
10    down, kind of relaxed.
11        MR. HOOD: We're on day five.  We ought
12    to be relaxed at this point.
13        MR. MCGINNIS: I think we're on Day 11.
14    I didn't bring my coffee mug.
15        MS. HERNBRODE: You've got your squeeze
16    bottle.
17        MR. MCGINNIS: Everybody else done?
18    Anything?
19    
20        REDIRECT EXAMINATION
21        BY MR. MCGINNIS: 
22  Q.   Dr. Mussetter, I just had a few questions to
23    clear up a few things that maybe I misunderstood in
24    your cross-examination responses.
25        Would you pull up your report and,
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 1    specifically, at Page 23.
 2  A.   I guess I was already there.
 3        Sorry.
 4  Q.   This is your Figure 17, and Mr. Helm asked
 5    you some questions about two or three of these figures
 6    that looked similar to this, right?
 7  A.   Yes.
 8  Q.   And this is from your 2003 work on the
 9    Verde --
10  A.   It is.
11  Q.   -- 2002?
12        Mr. Helm asked you about whether it would be
13    appropriate to add what he referred to as the Burtell
14    adjustment or the 185 or so cfs that Mr. Burtell had to
15    this number.  Do you recall that discussion?
16  A.   Do.
17  Q.   Would it be appropriate to add the Burtell
18    adjustment to this line?
19  A.   It would not.  Again, as I said a few times
20    in my testimony, the purpose of this chart is to
21    demonstrate that the hydraulic model calibrates -- that
22    the predictions from the model match the measured field
23    conditions.  The measured field conditions were done at
24    times when the discharge was 259 to 298 cubic feet per
25    second.  It would make no sense to add 185 cfs to that.
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 1    It wouldn't match.
 2  Q.   And in your work where you did make the
 3    Burtell adjustment, you did that for the period between
 4    the spring and the fall; is that right?
 5  A.   That's correct.
 6  Q.   It was April 15th to October 15th, something
 7    like that?
 8  A.   September 15th.
 9  Q.   And when was the data collected that shows up
10    on Figure 17?
11  A.   In November of 2002.
12  Q.   And why did you make the Burtell adjustment
13    just to the April to September period?
14  A.   Because that's the primary irrigation season
15    when the bulk of the diversions would have been made.
16  Q.   Do you know if there's much irrigation going
17    on in the Verde Valley upstream from the Tangle Creek
18    gage in November?
19  A.   I doubt there's very much irrigation going on
20    at that time of year.
21  Q.   So if the data was collected at a time when
22    there wasn't irrigation going on, the Burtell
23    adjustment essentially had already been made by the
24    fact that there was no irrigation, it was a time of
25    year when there was no irrigation; is that right?
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 1  A.   That's correct.
 2  Q.   While you're still on your report, let's go
 3    to Page 13.  And Mr. Helm struggled with a sentence,
 4    and, frankly, I struggled with the sentence myself a
 5    couple of times, on Page 13, the text after Figure 9.
 6  A.   Yes.
 7  Q.   Do you recall about a half an hour's worth of
 8    discussion you had with Mr. Helm about that particular
 9    sentence?
10  A.   I certainly do.
11  Q.   And it says "The overall hydrologic regime in
12    the river (i.e., not considering the effects of
13    upstream diversion) during the period of the gage
14    measurements appears to be similar to long-term
15    conditions that existed prior to significant human
16    influences."
17        Did I read that right?
18  A.   You did read that right.
19  Q.   And I think the part that people struggle
20    with, at least I struggle with, is what "not
21    considering the effects of upstream diversion" means in
22    that sentence.
23  A.   Well, the sentence is intended to be a broad
24    statement that the factors that are controlling the
25    amount of water in the river, aside from the
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 1    diversions, are approximately the same now that they
 2    were prior to civilization.
 3  Q.   And so when you're talking about the overall
 4    hydrologic regime being similar to long-term conditions
 5    that existed prior to significant human influences,
 6    which of the two lines -- go up to the graph.  Which of
 7    the two lines are you talking about?
 8  A.   The solid line represents the actual measured
 9    data, so that reflects the effects of the diversions.
10        The dashed line is my attempt to re-create
11    conditions in the absence of the diversions.  If the
12    diversions had not happened, that's what it would look
13    like.
14  Q.   So in the parenthetical in that first
15    sentence, are you talking about the dashed line or the
16    solid line?
17  A.   I'm referring to the dashed line, actually.
18  Q.   Let's go over your PowerPoint now then and
19    Slide 44.  This is the Near Rio Verde photo, and I
20    think maybe this was yesterday afternoon or maybe this
21    morning.  It all kind of runs together.
22        Sometime during your cross-examination with
23    Mr. Helm, you started talking about this particular
24    photograph and impacts that had happened from natural
25    conditions to get to where the conditions were in this
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 1    photograph.  Do you recall that?
 2  A.   I do.
 3  Q.   And you talked about and Mr. Helm talked some
 4    about adding the Burtell adjustment here to get back to
 5    the natural conditions.  Do you recall that testimony?
 6  A.   Yes.
 7  Q.   Okay.  Are there impacts in this particular
 8    photo or in the area of this particular photo, in
 9    addition to just the Burtell adjustments, that have
10    happened because of man?
11  A.   There are other impacts in this part of the
12    river, yes.
13  Q.   And why is that?  Why are there impacts in
14    this particular place that maybe wouldn't happen
15    further upstream?
16  A.   Because you're down closer to the developed
17    areas, and so there have been more human activity in
18    the area.  There could have been gravel mining in this
19    area, for all I know.
20  Q.   Okay.  And you have, also, flow regulation
21    from the two dams?
22  A.   And flow regulation for sure.
23  Q.   And Mr. Helm asked you some questions about
24    what gage data you had used in your work; do you recall
25    that?
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 1  A.   Yes.
 2  Q.   The Verde River at Tangle table on
 3    Slide 24 -- let's go to Slide 24.
 4        Does that blue line, the solid blue line,
 5    reflect gage records?
 6  A.   It does.
 7  Q.   So it's not just the three sites you looked
 8    at.  It's the Tangle Creek gage, which was used as part
 9    of that study, but that was in part of what you looked
10    at too?
11  A.   Yes.
12  Q.   Yesterday when Ms. Hernbrode was asking you
13    some questions, she was asking you about the Slide 38.
14    Can you go there?
15        It's the bar graph.
16  A.   Yes.
17  Q.   And one of the questions she asked you was
18    she pointed you to 1891, 1892, I believe.  Actually,
19    1891, probably, and talked about the Day brothers.  Do
20    you recall that?
21  A.   Yes.
22  Q.   And you said, I think, that the Day brothers
23    happened in a year that was kind of a medium flow year?
24  A.   Maybe I don't correctly recall the year she
25    referred to.  1891 is not a low flow year on this
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 1    chart.
 2  Q.   Okay.  If it was a medium flow year on this
 3    chart --
 4  A.   Yes.
 5  Q.   -- I guess my question is a little more basic
 6    than that, and that is, is it possible to have
 7    relatively high flows for a particular day or
 8    particular week or even a particular couple of weeks in
 9    a year that for the year has relatively average flows?
10  A.   Yes.  The flows are highly variable
11    throughout the year or they can be.
12  Q.   So you get a big storm or a monsoon and get
13    high flows for a few days, and that might not affect,
14    substantially, the total flow for the year?
15  A.   Yes.
16  Q.   Mr. Helm asked you some questions yesterday
17    afternoon about a portage around the Verde Falls.  Do
18    you recall that?
19  A.   I do.
20  Q.   And at one point I thought I heard you say
21    that you didn't know how long that distance was to
22    portage around the Verde Falls; is that correct?
23  A.   I do not.
24  Q.   And there was a line of questions after that
25    where you talked about a mile portage around the Verde
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 1    Falls.  Do you recall that?
 2  A.   That was a hypothetical that Mr. Helm
 3    proposed.
 4  Q.   And that's what I just want to make sure.
 5    Was that your testimony about the mile length, or was
 6    that something that was inherent in the assumption in
 7    the question?
 8  A.   I did not mean to imply in my testimony that
 9    the portage around Verde Falls is a mile in length.
10  Q.   And I think some of his questions had, also,
11    the assumption that the portage was done with two
12    gentlemen in a canoe, two people in a canoe, right,
13    with no gear?  Do you recall that?
14  A.   Yes.
15  Q.   If Mr. Helm was portaging around the Verde
16    Falls in his bass boat, do you think it might take
17    longer?
18  A.   I expect it would, yes.
19        MR. HELM: Wrong.
20        CHAIRMAN NOBLE: It depends on whether
21    or not the propeller drags.
22        MR. HELM: Trim it up.
23        BY MR. MCGINNIS: 
24  Q.   The last of the questions, Dr. Mussetter, I
25    have for you start on Page 60 of your PowerPoint, if
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 1    you have that up.
 2        This is the discussion with you and
 3    Mr. Hjalmarson about the bankfull discharge.
 4  A.   Yes.
 5  Q.   Do you recall quite a bit of talk about that
 6    in the last couple days?
 7  A.   Yes, yes.
 8  Q.   First of all, let's look at Slide 60.  And is
 9    Slide 60 your quotation from Mr. Hjalmarson's addendum?
10  A.   Yes.  This is just simply a copy of a portion
11    of that page in his addendum.
12  Q.   And about halfway through that paragraph he
13    says "The plot below is the result of a scientific
14    study where characteristics of many natural rivers were
15    examined.  The USGS scientists found a distinction
16    between meandering and braided channels based on slope.
17    This distinction shown below has withstood the test of
18    time."
19        Would you agree with those three sentences?
20  A.   Yes.
21  Q.   Okay.  Let's now flip over to Slide 61, and
22    that's the graph that Mr. Hjalmarson had been talking
23    about in the thing you just quoted, right?
24  A.   That's correct.
25  Q.   And I want to ask some questions about this
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 1    graph.  There's sort of a 45-degree line that goes from
 2    the upper left to the lower right in this graph.  Do
 3    you see that?
 4  A.   I see that.
 5  Q.   What is that intended to mean; what's that
 6    show?
 7  A.   It's intended to separate the slope/discharge
 8    combinations for which rivers tend to be in the
 9    meandering category from those that are in the braided
10    category.
11  Q.   Is that a hard line there, or is it sort of a
12    continuum as you go along the graph?
13  A.   It's a continuum.
14  Q.   And I'm not a geomorphologist, and I've
15    worked with you and Dr. Schumm and a few others over
16    the years, but one of the things I've noticed about
17    geomorphologists, you tend to like to classify or
18    categorize things.  Would you agree with that?
19  A.   I would agree with that.
20  Q.   And is this an attempt to do that?
21  A.   It is.
22  Q.   And so if I have a data point -- my eyes are
23    almost as bad as Mr. Helm's.  You see where it says 89
24    right next to where it says "Braided"?
25  A.   This point here?
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 1  Q.   Yes.
 2  A.   Yes.
 3  Q.   That data point on this graph would fall on
 4    the braided side, right?
 5  A.   Yes.
 6  Q.   Would it surprise you if whatever river that
 7    happened to be happened to have some meandering
 8    characteristics?
 9  A.   No.  That's very common to have a mixture of
10    characteristics along a reach.
11  Q.   The same thing if we're on the other side of
12    the line, say on the one that says 152.  That's on the
13    meandering side, right?
14  A.   That's this point.
15  Q.   Yes.  Would that surprise you if that river
16    had some braided characteristics?
17  A.   No.
18  Q.   The rivers that you looked at that we showed
19    in your PowerPoint in the early slides, the ones in
20    Alaska, the braided rivers --
21  A.   Yes.
22  Q.   -- where would those fall on this graph,
23    generally?
24  A.   Generally, they're big rivers, so they would
25    be over on this side, and they would be well away from
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 1    that line.
 2  Q.   Another question on this graph is if I have a
 3    particular point on the vertical axis, okay, so let's
 4    take .001, do you see that, right next to the L in
 5    "Channel Slope" on the vertical axis?
 6  A.   Yes.
 7  Q.   And if I go out to, say, where the arrow is
 8    next to the word "Braided."
 9  A.   Yes.
10  Q.   Okay, so I'm starting at that point.
11        If the flow, if the bankfull discharge,
12    becomes less, does the river get more or less braided,
13    according to this methodology?
14  A.   It tends to become less braided.
15  Q.   And is bankfull discharge an indication of
16    flooding, at least to some extent?
17  A.   Well, it's the point of incipient flooding,
18    yes, the point right before it starts to flood.
19  Q.   And that's the last question I had in terms
20    of, last series of questions, about the definition of
21    bankfull discharge.  You had some discussion with a
22    couple of lawyers and you had some discussion with a
23    couple of Commissioners about what the meaning of
24    bankfull discharge is; do you recall that?
25  A.   I do.
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 1  Q.   And one way to hear that, from those of us
 2    sitting in the audience at the time, was maybe there's
 3    just a disagreement between you and Mr. Hjalmarson
 4    about what was meant by bankfull discharge.  Did you
 5    hear that?
 6  A.   I did, yes.
 7  Q.   Okay.  How about the way the author or the
 8    person who prepared this table originally viewed
 9    bankfull discharge?  Are you familiar with who this
10    table was created by --
11  A.   I am.
12  Q.   -- in the first instance?
13  A.   Yes.
14  Q.   And who was that?
15  A.   Dr. Leopold.
16  Q.   And that's not Aldo Leopold; it's Luna
17    Leopold, right?
18  A.   It's Luna Leopold.  It's Aldo's son.
19  Q.   And he was a college professor somewhere in
20    California; is that right?
21  A.   Well, at the time he prepared this, he
22    actually worked for the U.S. Geologic Survey.
23  Q.   Okay.  Have you had a chance in the last
24    couple days to go back and look at the source document
25    for this original table that Mr. Leopold prepared?
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 1  A.   Yes, I have.
 2  Q.   Okay.  And what did you see in there in terms
 3    of bankfull discharge?
 4  A.   Yeah, well, I basically confirmed that his
 5    view of what constitutes the bankfull condition or the
 6    definition of bankfull is very similar to the way I was
 7    viewing it when I spoke about it in my testimony.
 8  Q.   And that's basically a return interval of
 9    between one and two years?
10  A.   Between one and two years.
11  Q.   In addition to the public -- well, let me go
12    back.  Let's go back to Slide 60.  One back.
13        Did what you look at in the last few days,
14    was that the Leopold, Wolman, Miller book Fluvial
15    Processes in Geomorphology that was 1964?
16  A.   I did look at the relevant excerpts from that
17    book, yes; but I also looked at the original paper, the
18    professional paper that that statement in the book was
19    based on.
20  Q.   And if you go back to Slide 61.
21  A.   Yes.
22  Q.   Is that the reference there to USGS PP; is
23    that professional paper?
24  A.   Professional paper, yes.
25  Q.   282-B?
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 1  A.   Yes.
 2  Q.   And was that published before this 1964 book?
 3  A.   Yes.
 4  Q.   Okay.  Both of those publications by
 5    Mr. Leopold, did they both refer to bankfull discharge
 6    as relating to something with a one to two-year
 7    recurrence interval?
 8  A.   Yes.
 9  Q.   So if there is a misunderstanding between you
10    and Mr. Hjalmarson about what bankfull discharge means,
11    are you fairly confident that there's not a
12    misunderstanding between you and the person who created
13    the table in the first place about what was meant by
14    bankfull discharge?
15  A.   There's no doubt in my mind that
16    Mr. Hjalmarson's representation of bankfull discharge
17    here is not consistent with what Dr. Leopold intended.
18  Q.   And are you confident that your view of
19    bankfull discharge is consistent with what
20    Dr. Leopold --
21  A.   I'm very confident of that as well.
22        MR. MCGINNIS: That's all I have,
23    Mr. Chairman.
24        CHAIRMAN NOBLE: Thank you very much.
25        Who will be our next witness?
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 1        MS. CAMPBELL: Dr. August will be the
 2    next witness.
 3        CHAIRMAN NOBLE: Certainly.  Let's take
 4    a short break while we switch places.
 5        (A brief recess was taken.)
 6        CHAIRMAN NOBLE: Are we ready to
 7    proceed?
 8        MS. CAMPBELL: We are.
 9        CHAIRMAN NOBLE: Please go ahead.
10        MS. CAMPBELL: For the record, my name
11    is Cynthia Campbell.  I'm an Assistant City Attorney
12    for the City of Phoenix.
13    
14        JACK L. AUGUST, JR.,
15    called as a witness on behalf of the City of Phoenix,
16    was examined and testified as follows:
17    
18        DIRECT EXAMINATION
19        BY MS. CAMPBELL: 
20  Q.   Can you please state your name.
21  A.   My name is Jack L. August, Jr.
22  Q.   And what is your educational background?
23  A.   I went to Central High in Phoenix and then
24    went back to New Haven, Connecticut.  I went to Yale as
25    an undergraduate, became interested in the history of
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 1    the American West, thanks to several professors,
 2    including President Emeritus Howard Roberts Lamar at
 3    Yale, and came back to study at the University of
 4    Arizona, where I got a Master's, and then did the Ph.D.
 5    work at the University of New Mexico.
 6  Q.   So could I call you Dr. August?
 7  A.   I make my mother do that, so -- no, no, of
 8    course.
 9  Q.   Well, if your mother does it, then I think I
10    can too.
11        Dr. August, would you consider yourself a
12    native of Arizona?
13  A.   Yes.  Yes.
14  Q.   Were you born in Arizona?
15  A.   My mother was in Philadelphia and I came out
16    and about early, but the rest of the family, we were
17    based in Arizona.  So I was a surprise, and much to my
18    mother's chagrin at the time.  She's pretty happy now,
19    still.
20  Q.   Good.  And have you spent most of your life
21    in Arizona?
22  A.   Yeah, a good portion of it.  Yeah, I would
23    say over half my life has been here for sure.
24  Q.   We're going to be looking at your curriculum
25    vitae, and this has been marked as X067.  We're going
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 1    to split that into X067-1, which is your declaration,
 2    and X067-2, which is your vitae.
 3  A.   That's fine with me.
 4  Q.   Is that good?
 5  A.   That's fine with me.
 6  Q.   Do you have your vitae in front of you?
 7  A.   Yes.
 8  Q.   All right.  Let's take a little trip.
 9        Dr. August, where are you currently employed?
10  A.   I wear a couple of hats.  We have a nonprofit
11    at the Southwest Center for History and Public Policy,
12    a 501(c)(3), which is dedicated -- I'm starting from
13    the bottom up -- which is dedicated to the collection,
14    preservation, and dissemination of the history and
15    culture of Arizona and the Greater Southwest.
16        I also have been -- thanks to the Flinn
17    Foundation and the International Genomists Consortium,
18    I am writing a history of bioscience, genomics, and
19    personalized medicine in the American Southwest.
20        And I'm still at Wilmer, where I still have a
21    footprint.  I've migrated my office across the street,
22    but I'm still at Snell and work with some of the
23    attorneys there.  I had completed a project called Law
24    in the New West:  The Story of Snell & Wilmer, which is
25    a 600-page manuscript, which has been accepted and is
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 1    in the editing process.
 2  Q.   And if you had to put a name to your
 3    profession, what would you call yourself?
 4  A.   A historian.
 5  Q.   A historian?
 6  A.   Uh-huh.
 7  Q.   Any particular specialty?
 8  A.   The American West.  Historian of the American
 9    West is pretty much who we circulate around with.
10  Q.   Is it safe to say that you're also an expert
11    in Arizona history?
12  A.   I think perhaps one would say that, yes.
13  Q.   Dr. August, have you written any books about
14    history?
15  A.   Yes.  The long form, yes, I've written
16    several.
17  Q.   Several.  Specifically, have you written any
18    books about the history of the Southwest?
19  A.   Yes, several, several books on the history of
20    the Southwest.
21  Q.   Can you tell us what those might be?
22  A.   Geez.  To start, one is called Vision in the
23    Desert, Carl Hayden and Hydropolitics in the American
24    Southwest, which is, I guess, still the standard
25    biography or topical biography of Carl Hayden.
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 1        One on Governor Raul Castro, who is in
 2    hospice right now.  He's 98 years old, but he had a
 3    very interesting life and career.
 4        A book on Mark Wilmer and the Arizona versus
 5    California Supreme Court case, which was released in
 6    2007.
 7        Let's see.
 8  Q.   Is that book Dividing Western Waters?
 9  A.   It's called Dividing Western Waters, yes.
10        Dennis DeConcini:  From the Center of the
11    Aisle, which, strangely enough, has gotten some good
12    attraction.  I mean, you know, Mr. Excitement, but...
13        And then what else?  Play By Play:  Phoenix
14    and the Building of the Herberger Theater, which is an
15    interesting kind of 10-year snapshot of downtown
16    Phoenix and how, basically, the overarching thesis is
17    that without the Herberger Theater, that kind of was
18    the blueprint for urban renewal and urban growth and
19    development in this portion of Phoenix.
20  Q.   What's your most recent publication?
21  A.   Oh, my most recent one, someone probably you
22    might know.  It's called The Norton Trilogy.  I guess
23    the subtext would be A History of Water and
24    Agribusiness in the American Southwest, about
25    agribusiness titan John Norton and his family, which
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 1    goes back three generations.
 2        In fact, John's grandfather was the foreman
 3    who built, led the construction of the Arizona Canal in
 4    1884, '85 and was integral into the period of corporate
 5    water before the 1902 Reclamation Act with some of the
 6    canal companies and all of that.
 7  Q.   Dr. August, have you done any teaching on the
 8    topic of history?
 9  A.   Yes, a long time.
10  Q.   Okay.  And how many -- are those teaching
11    experiences at the University or College level or
12    higher?
13  A.   University level and doctoral students,
14    graduate students, undergraduates, yes.
15  Q.   Okay.  Have you taught at Arizona State
16    University?
17  A.   Yes.
18  Q.   And what have you taught at Arizona State
19    University?
20  A.   I co-taught a course with Jim Holway, who
21    recently ran for Corporation Commission, on water
22    policy and management.  That was recently.
23  Q.   Okay.  Have you taught at -- I'm sorry.
24  A.   Go on, go on.
25  Q.   Have you taught at Northern Arizona
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 1    University?
 2  A.   Yes.  For 10 years I was kind of on the
 3    vanguard of the interactive instructional television,
 4    where my courses were taught, were delivered, via all
 5    over the state from Nogales to Hopi.  The Hopis thought
 6    I had a TV show, but it was actually the course.  And I
 7    ended up going up there, Lake Havasu, all over the
 8    state.
 9        I mean NAU has an interesting mission from
10    the legislature, which is to deliver a higher education
11    statewide to some of our rural citizens, which is a
12    good mission, in my opinion.
13  Q.   And the courses at NAU, were those history
14    courses?
15  A.   These were history courses, yes.
16  Q.   I'm going to take a look at Page 6 of your
17    CV, and can you just go real quickly through those
18    courses that you identified from 1993 to 2004 at
19    Northern Arizona University?
20  A.   From the time I was on the Fulbright or from
21    Prescott?  Oh, 1993.  Okay, yes.  Boy.
22        The Making of the American West, 1500 to
23    1850.  The American West Transformed, 1850 to the
24    present, and that was basically they had that that's a
25    typical two-part, one semester/one semester, like U.S.
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 1    History or Western Civilizations.  Let's see here.
 2    History of the Southwest.  Recent America, which was
 3    actually a lot of fun.
 4        Then I taught courses in Public History, the
 5    use of history outside of academe, and the History of
 6    Western Water Policy in the New American West; and
 7    those were both at the 400 level and the senior level
 8    and graduate level.
 9  Q.   So you're saying those are graduate-level
10    courses.
11  A.   The last --
12  Q.   Master's program?
13  A.   Master's.  Yeah, they have a Master's in
14    liberal studies, and that was particularly where I was
15    pigeonholed.
16  Q.   And have you taught at the University of
17    Arizona?
18  A.   Yes.  Yes, I did.
19  Q.   Can you tell us what you taught at the
20    University of Arizona?
21  A.   Let me take a look.  It's been a while.
22  Q.   I think it's on Page 7 of your CV.
23  A.   Okay.  Yes, I taught History of the Hispanic
24    Borderlands, 1503 to 1848; History of Arizona; History
25    of the Southwest; and the American West in the
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 1    Twentieth Century.  They're all pretty popular courses.
 2  Q.   And in addition to your teaching experience
 3    and your publication of books, have you also written a
 4    number of articles?
 5  A.   Yes.
 6  Q.   And, generally, what have those articles --
 7    what are the topic of those articles, in the broadest
 8    sense?
 9  A.   In the broadest sense, the History of the
10    American West -- and these are, for the most part,
11    roughly peer-reviewed journals. -- the Hispanic
12    Borderlands, History of the American Southwest, Water
13    in the American West, those types of things, chapters,
14    chapters in various scholarly publications.
15  Q.   And have you also appeared -- or, actually,
16    I'm sorry, have you also spoken about the Arizona
17    Navigable Stream Adjudication Commission?
18  A.   Yes.  Until this afternoon, I forgot about
19    that; but I delivered a talk at the Arizona Historical
20    Convention.  They have something called the McFarland
21    Lectures, and I was the luncheon speaker, and I think
22    Mr. Winkleman was with me.  And I spoke on the ANSAC,
23    one of the earlier iterations of ANSAC in 2005.  And I
24    remember I was like how do I make this interesting?
25    But I remember it was pretty well-received and people


www.coashandcoash.com                 Phoenix, AZ


Page 2310


 1    were actually engaged.  I do remember that, but it's
 2    been a while.
 3  Q.   Now, when you spoke about ANSAC, did you
 4    speak about the legal aspects of navigability for
 5    title?
 6  A.   No, not -- no.  I'm not a lawyer.  I'm a
 7    historian.  But I talked about how we got to that
 8    point.
 9        And, in fact, later, because of that, the
10    University of Arizona has a publication in something
11    called the -- well, in the College of Agriculture.
12    Dr. McDowell heads it.  The University of Arizona Water
13    Resource Research Center, and they have a publication.
14    In fact, they took that talk and published it, and it
15    was -- you know, people were informative.  I got decent
16    feedback; oh, we kind of get it.
17        But it was an attempt to translate what we're
18    doing here into English to the educated lay public and
19    to graduate students and those type of specialty.
20  Q.   That was probably difficult, wasn't it?
21  A.   It was hard.  I worked a lot on it, I
22    remember that, spent hours.
23  Q.   And, Dr. August, do you also have some
24    experience appearing as expert witness?
25  A.   Yes, in fact, yes.
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 1  Q.   And what types of topics have you testified
 2    about as an expert witness?
 3  A.   All right.  Back in the stone age, I think I
 4    testified on the Santa Cruz River.
 5  Q.   Are you talking about --
 6  A.   ANSAC.
 7  Q.   ANSAC, okay.
 8  A.   I'll start with ANSAC.  Santa Cruz River, I
 9    think the lower Gila.  On the lower Salt, my book on
10    Senator Hayden came out, and I spoke just specifically
11    about that.  It was not a comprehensive report or
12    anything like that.  In fact, it was even briefer than
13    this.  And some other administrative issues having to
14    do with the Salt River Project and the lower Gila.
15  Q.   Is it safe to say that you've appeared as an
16    expert witness for most of the people in this room at
17    some point or another?
18  A.   Yes.  I know most of the people here, and I'm
19    sure there's a mixed opinion among the groups.
20  Q.   So what is the purpose of your testimony
21    today?
22  A.   Well, I was asked to take a look at,
23    particularly, Segments 4 and 5 of the lower Gila.
24  Q.   Of the lower Gila?
25  A.   Oh, geez.  See, I mentioned Gila.
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 1        The lower Verde, and particularly with where
 2    Phoenix has particular interest in those reaches, and
 3    take a look and to see if, under the standard that the
 4    lawyers here and the Commission have taken a look at,
 5    was the reach down there navigable, according to
 6    standards.
 7  Q.   And when you say Segment 4 and Segment 5,
 8    where are you getting that term Segment 4 and
 9    Segment 5?
10  A.   I believe it originated with the Arizona
11    State Land Department, and as I came a little bit late
12    to these proceedings, this is my first time with the
13    Verde, but I tried to read what had come before me; and
14    according -- I think Rich Burtell uses it, and he's
15    been referred to several times today, in his report.
16  Q.   Now, do you have any particular views about
17    segmentation of the Verde River or what Segment 4
18    should be versus what Segment 1 should be?
19  A.   No, I don't have any opinion one way or the
20    other.
21  Q.   So you used Mr. Burtell's segmentation and
22    description of Segment 4 --
23  A.   Uh-huh.
24  Q.   -- which he describes as Verde Hot Springs to
25    Horseshoe Reservoir?
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 1  A.   Yes.
 2  Q.   And Segment 5 as Horseshoe Reservoir to the
 3    confluence of the Salt River?
 4  A.   Yes.
 5  Q.   Correct?
 6  A.   That's correct.
 7  Q.   Are you using those as arbitrary measures of
 8    segments?
 9  A.   I don't know if I would use the term
10    arbitrary.  I think those are what Mr. Burtell used
11    from the State Land Department and as they segmented
12    the river.
13  Q.   And, of course, we don't want to impugn
14    Mr. Burtell's work, right?
15  A.   Oh, no, not at all.
16  Q.   Okay, good.  Good.  But you have no opinion
17    about how the Verde River or if the Verde River should
18    be segmented?
19  A.   No, I do not.
20  Q.   Okay.  Dr. August, are you a hydrologist?
21  A.   No, thank goodness.
22  Q.   Are you a geomorphologist?
23  A.   No, I'm not.
24  Q.   Do you have expertise in any scientific
25    endeavors related to geology or hydrology at all?
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 1  A.   No, I do not.
 2  Q.   So you're here solely as a historian; is that
 3    correct?
 4  A.   That's correct.
 5  Q.   Have you satisfied the decision of the
 6    Arizona Court of Appeals in State, ex rel. Winkleman
 7    versus ANSAC?
 8  A.   A while ago, yes.
 9  Q.   Okay.  Have you also read the decision of the
10    United States Supreme Court in PPL Montana?
11  A.   A while ago, yes.  Yeah.
12  Q.   Are you an attorney?
13  A.   No.
14  Q.   Do you have any expertise in the law of
15    navigability for title?
16  A.   No, I do not.
17  Q.   Now, is your testimony today -- you mentioned
18    it's related to Segment 4 and Segment 5, but is it
19    based on a particular period of history?
20  A.   Well, yes, it is.  It's a period from the
21    Hohokam vacating or disappearing from the area, which
22    is still, if one reads that lower Verde, that
23    multivolume study of the lower Verde, still being
24    debated to this day.  That was written in '98 and
25    published in '98, but there's still a very lively
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 1    debate about what happened and what led to the decline.
 2    From that period, let's say, let's give it 1350 on the
 3    outside, 1400 a.d., up to, on the outside, 1870, but
 4    when diversions were made.
 5        So I focused, just given the fact that the
 6    directive in, I think, Winkleman -- I believe that's
 7    the one that -- and I don't know.  I don't have it in
 8    front of me or anything like that, but -- and so I
 9    focused on that.
10        And I'm aware of the other previous
11    testimonies about events after 1867, the 1880s and '90s
12    and on, but I focused on that, and that was what I was
13    supposed to do.
14  Q.   Are you also familiar with the history of the
15    Verde River, especially the lower Verde River, after
16    1860.
17  A.   I'm familiar with it, yes, I am.
18  Q.   But are you here to testify about that?
19  A.   No, I'm not.
20  Q.   Dr. August, in your opinion, in what year did
21    modern diversions of the Verde River begin?
22  A.   1866, when the Government Ditch was dug west
23    of the river to the Camp Verde or Fort McDowell Indian,
24    not the Reservation, but the military encampment.
25  Q.   And were there diversions of the Verde River
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 1    prior to 1860 -- did you say 1866?
 2  A.   1866.
 3        In that reach, no.
 4  Q.   And how about if you go back to were there
 5    diversion made by the Hohokam?
 6  A.   Yes, there were.  1926, I would say.
 7  Q.   And were those along the Verde also?
 8  A.   Yes, they were.
 9  Q.   Historically, were there people who traveled
10    around and near the Verde River prior to 1870?
11  A.   Yes, there were.
12  Q.   Can you describe those groups of peoples,
13    generally?
14  A.   Generally, they were what we know as the
15    Yavapai and the Apache.
16        You know, and I listened to the testimony of
17    Mr. Randall, and I think he was correct in describing
18    that period.
19  Q.   Okay.  And after the Yavapai and Apache, were
20    there others?
21  A.   Other groups?
22  Q.   Yes.
23  A.   Traveling around?  Not that I'm aware of.
24    Not too many other groups other than those two groups.
25  Q.   And what about moving through exploring the
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 1    area of the Verde River?
 2  A.   They moved.  I think, you know, they moved
 3    seasonally.  They were not agriculturalists per se, but
 4    rather hunter/gatherer types, nomadic.
 5  Q.   But after the Yavapai, were there Spanish
 6    explorers?
 7  A.   Oh, yes, the Spanish approach to Del Norte or
 8    what we call the Pimería Alta.  There was attempts to
 9    figure out what was going on in this region.
10  Q.   And how about after the Spanish?
11  A.   Then there was the American mili -- well, the
12    Mexican period, the nation, 1821 to 1848.  That's under
13    the -- under Mexican political control.  Not really,
14    not very much, but technically it was.
15        And then after that, with the beginning of
16    the penetration of American frontiersmen, and by 1848
17    this becomes part of the United States.
18  Q.   So prior to 1848, between when the Spanish
19    were here and 1848, were there other peoples who came
20    in to trap beaver?
21  A.   Not that I'm aware of from the historical
22    record.
23  Q.   So the trappers came in about when?
24  A.   18 -- the early -- well, 1820s and 1830s.
25  Q.   So it's safe to say that in the period of
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 1    history between when the Hohokam civilization, for
 2    whatever reason, disappeared from the area of the Verde
 3    up until the point of what we would -- what I'll call
 4    modern diversions that began in 1866, there were
 5    peoples who traveled and moved in and around the Verde
 6    River; is that correct?
 7  A.   That's correct.
 8  Q.   Now, did those peoples that we just talked
 9    about, did they have occasions or reasons that they
10    might travel or trade goods or services along the
11    Verde?
12  A.   Yes.
13  Q.   So if the Verde was, in fact, susceptible for
14    boating or other navigation, would there be a reason,
15    based on the period of history that you looked at, for
16    peoples who were actually there, to navigate it or boat
17    it?
18  A.   There would be reason to do so, I would
19    think.
20  Q.   In your review of the historical records,
21    have you found any evidence of anyone boating the
22    Verde?
23  A.   From the pre-European contact, I have not
24    seen that, and neither in the anthropological
25    literature, that I haven't looked at for some time, nor
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 1    the historical material from historians of the region
 2    in the American West, no.
 3  Q.   Okay.  Well, that's good.  That takes us
 4    right to what kind of source materials did you review
 5    in preparing for your testimony today?
 6  A.   Well, there's some pretty classic accounts of
 7    the Spanish borderlands frontier, and I think I saw a
 8    reference to Herbert Eugene Bolton in the record, and
 9    he's a remarkable guy.
10        If I may digress a little bit, he was a
11    historian and started his academic career at the
12    University of Texas about the turn of the 20th century.
13    What he did on his summers is he rode around on
14    horseback to the archives in Northern Mexico, and so he
15    started collecting original documents that were part of
16    what he called the borderlands.
17        He then went to Stanford and then ended up at
18    Cal-Berkeley, I think by 1909.  And, basically, through
19    the acquisition of all the materials related to the
20    United States and Spain and Mexico's involvement in the
21    Southwest, he really started, number one, a great
22    archive at UC; and, number two, a tremendous graduate
23    program, where he trained some of the leading scholars
24    of the previous generation, including Donald Cutter,
25    whom I was able to take a course from as a doctoral
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 1    student, and he was an expert on maritime Spanish
 2    navigation.
 3        But he started a whole school, and it's kind
 4    of called the Continental School of History, where
 5    prior to that, the Turner Thesis and the idea of
 6    Anglo-Americans moving west across the con -- and
 7    Manifest Destiny.
 8        Well, he said, wait a minute, this is a much
 9    broader movement, and it involved Spain, France, and
10    other countries, and it's not just Jamestown in 1607.
11    In fact, as we know from the report, and it's
12    well-known, that Santa Fe was established as an outpost
13    of Empire in 1598, you know, a couple years before
14    Jamestown.
15  Q.   And are there other source materials that you
16    used other than --
17  A.   Oh, the books?
18  Q.   -- Bolton?
19  A.   Yeah, Bolton and John Francis Bannon; John
20    Kessell, probably the leading scholar of his field
21    today; and there's David Jay Weber, whose book out of
22    Yale University Press in the '90s, and then he
23    subsequently did another monograph published by the
24    University of Mexico on Mexico and the Southwest, the
25    1821, that period.
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 1        He's really pulled a lot of material
 2    together, and he also does work where the original
 3    archives are, Hermosillo, Parral in Chihuahua, Mexico
 4    City, Seville and also Madrid.  And there's a reason
 5    for that, but I'll let you get to that.
 6  Q.   Okay.
 7        So would you say that the sources that you
 8    just mentioned, the things that you reviewed, are
 9    secondary sources?
10  A.   I reviewed secondary sources for this
11    particular project, and, you know.
12  Q.   And are there written primary sources that
13    cover the period that we're talking about, that is,
14    immediately after the Hohokam, up till 1866?
15  A.   Yes, for the Spanish period, yes.  Bolton
16    translated some of Kino's material.  We have great
17    translations of the original documents, and that is an
18    ongoing process; one at the University of Arizona
19    called The Documentary Relations of the Southwest, that
20    project, which is part of the Arizona State Museum.
21        The great treasure trove for me, and I've
22    spent a lot of time in that, is the Santa Fe Archives
23    and SANM, the State Archives of New Mexico.  Then
24    there's the MANM, the Mexican Archives in New Mexico,
25    and they used to be in downtown Santa Fe, which was a
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 1    lot more fun if you stayed and worked up there; but now
 2    it's out on Cerrillos Boulevard, so it's kind of in the
 3    suburbs, so that kind of bums people out.
 4        But, yeah, there's a great collection of --
 5    and this is on microfilm and microfiche, and so we're
 6    getting different platforms for American scholars and
 7    scholars throughout the world to look at this material,
 8    which is amazing.  And, basically, it's part of the
 9    overarching collection called the Archivo General
10    Nación, the National Archive of Mexico, which is a
11    great place in Mexico City.
12  Q.   Okay.  So have you ever seen any of these
13    source materials that you just discussed?
14  A.   Yes.  In fact, in my first year of -- my
15    first semester of doctoral work, we had to do something
16    called paleography.  You know, UNM had a very distinct
17    and challenging doctoral program, and so I had to do my
18    first seminar paper on in the borderlands.  I forget
19    specifically the name of the course.  But I remember I
20    turned in my paper and the professor said, "This is
21    publishable."
22        And I went "Wow," you know, and it got
23    published in the New Mexico Historical Review, which in
24    this field is a big deal, and I think it's listed here.
25    It was 1981.  I was only about 14 years old then.  No.
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 1        But, yeah, it was on -- in fact, it was on --
 2    the title of the paper was Governor Fernando de la
 3    Concha and the Indian Policy of Conciliation, 1787 to
 4    1790-something.  I forget.  It's about a 10-year
 5    period, in which this guy comes up and really has a --
 6    institutes policies that create a period of peace.
 7    That was always Spain's big problem, and Santa Fe was a
 8    threat of whether the Comanches from the East, who were
 9    bad, and then the Apaches and Navajos to the west, and
10    there was raiding back and forth and enslavement of
11    both the Europeans and Native Americans and their
12    respective communities, so...
13  Q.   So the secondary sources that you've
14    identified in the last couple minutes --
15  A.   Yeah.
16  Q.   -- would you consider them to be reliable and
17    generally accepted treatments of the historical periods
18    that we're going to talk about today?
19  A.   Yes.  They're very much respected, and there
20    are conferences held in this field.
21  Q.   And, in fact, aren't these used in the
22    University-level studies?
23  A.   Yes, they are.
24  Q.   Let's take a couple minutes to talk real
25    quickly about the Hohokam.
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 1        Did you do any research on the Hohokam on the
 2    Verde River?
 3  A.   I did some research on the Hohokam on the
 4    Verde River, and there is an overarching consensus, I
 5    can say, from the archeological material, and I'm not
 6    an archaeologist, nor an anthropologist, but that lower
 7    Verde study, which I encourage anyone interested in
 8    this region to read or take a look at, the early
 9    volumes are dealing with the various, I think, 26 sites
10    in that area that are pre-European.  And, you know, the
11    dates, 1350 to 1400, I kind of, I think, pulled from
12    that, that out of my head.  And but still, you know,
13    there's dissertations.
14        In fact, ASU is pretty vigorous.  Some of the
15    doctoral students there are still kind of arguing about
16    the cause of their decline; are they, in fact, maybe
17    the Pimas.  That's still being -- that's a vigorous
18    period, area of scholarly debate to this day.
19  Q.   And how did the Hohokam use the Verde River?
20  A.   They diverted it for irrigation purposes to
21    sustain themselves, and they probably drank from it, of
22    course.
23  Q.   Did the Hohokam also conduct trade
24    activities?
25  A.   Yes, they did.
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 1  Q.   Okay.  And where did they conduct trade
 2    activities?
 3  A.   Well, it's as, I think, even Tom Sheridan, in
 4    his 1995 The History of Arizona, he has a little
 5    section, short section on that, and he's recently
 6    revised that; and that they traveled far and wide and
 7    they were pedestrians, and they traveled down to Mexico
 8    and some of them I think down to Central America and to
 9    the North.  They went all areas, West, South, North and
10    East, and they traded.
11  Q.   You said they were pedestrians?
12  A.   Yes, but not pedestrian-type people, but they
13    walked.  You know, the horse wasn't really introduced
14    into the North American continent until, oh, this is
15    probably from Jack Forbes' Navajos, Apache and
16    Spaniard, that book, 1570, I think, they -- the horses
17    reintroduced, I should say, to the North American
18    continent.
19  Q.   Okay.  So you're basing your opinion about
20    their activities on an archeological study?
21  A.   Yeah, one study; but then the classic
22    accounts of Emil Haury, H-A-U-R-Y, Doyel I think was
23    one of his students, Whittlesey.  There's a group of
24    grandfathers, fathers, and now the next generation of
25    scholars that have worked and stand on the shoulders of


www.coashandcoash.com                 Phoenix, AZ


Page 2326


 1    the previous generation of scholarship.
 2  Q.   So there was archeological evidence that the
 3    Hohokam engaged in trade.  Was that because there were
 4    remnants of products that were found in the
 5    archeological digs?
 6  A.   Yes.  They found shells, for example, and
 7    there's the ball courts.  There's a rather advanced
 8    civilization during, I think, the classic period.  I
 9    think the 1150 to 1250 things are really rocking and
10    rolling in that world, and then for a variety of
11    reasons throughout, invasive peoples, you know.
12  Q.   So in that archaeological evidence, was there
13    any evidence of any implements or boats of any kind
14    that would indicate that the Hohokam navigated or
15    otherwise boated the Verde River?
16  A.   In the literature I have reviewed, no.
17  Q.   So, again, when did the Hohokam civilization
18    decline or otherwise leave the Verde area?
19  A.   1350 to about 1400.
20  Q.   So who were the next group of people that
21    moved through or occupied the lands in the vicinity of
22    the Verde?
23  A.   Actually occupied would be the Americans.
24    But who moved through were Spain, Spaniards, the
25    mountain men.  And then when we talk about colonization
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 1    and settlement, really is the early Americans in the
 2    territorial period of Arizona's history.
 3  Q.   Were there other people who were here prior
 4    to the Spaniards?
 5  A.   There were not, that I know.  No Euro -- no
 6    European people, except the Native Americans, of
 7    course.  Yeah.  I thought we had moved on to --
 8  Q.   No, no, no.
 9  A.   No.
10  Q.   And I'm about to look at Ms. Montgomery and
11    cringe.
12  A.   No, no, I know that.  No, no.  Yeah, the
13    Yavapai and the Apaches, as Mr. Randall testified.
14  Q.   So you said earlier that you heard the
15    testimony the other day of the Apache tribal elder,
16    Vincent Randall, correct?
17  A.   Correct.
18  Q.   Okay.  And would you agree that -- well, I'm
19    not going to rely on his testimony.
20        What kind of activities or existence did the
21    Yavapai conduct in and around the Verde River?
22  A.   Well, they gathered, hunted.  They had
23    little, I guess we would call them, residences or
24    visitas, places they visited.  And they would move, but
25    they moved within a region, an area, you know.
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 1  Q.   And did you see the map that --
 2  A.   Yeah.
 3  Q.   -- was produced by Mr. Randall the other day?
 4  A.   Yes, I did.
 5  Q.   And did that convey the region that you have
 6    just described?
 7  A.   Yeah, that conveyed the region.  I think I
 8    would refer to that, rather than my -- you know, my
 9    almost inaudible description there.
10  Q.   Okay.  And is it safe to say that the Yavapai
11    were semi-nomadic or they moved around quite a bit?
12  A.   Yes, I think they did.
13  Q.   Is there any evidence that they ever used the
14    Verde River or any other waterway to move around?
15  A.   Not that I am aware of.  I have not seen any
16    literature or heard testimony to that effect.
17  Q.   And I believe we've already said that
18    Mr. Randall also testified about the Apache.  Are you
19    aware of any evidence that the Apache moved travel or
20    trade along the Verde River or in the Verde River?
21  A.   No, I'm not aware of any of that.
22  Q.   If the Verde River was susceptible or useful
23    for boating, would the Yavapai or Apache have a reason
24    to use it?
25  A.   If I were to speculate, I would say, yes,
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 1    they would have a reason to use it, if they --
 2  Q.   And what would be the reason?
 3  A.   Travel, movement.
 4  Q.   Did they trade with other groups?
 5  A.   They traded with other groups.  I don't know,
 6    the way Mr. Randall described the Apaches, I don't know
 7    what much trading they did.  But that, for the most
 8    part, yeah, they would -- they did trade in some
 9    instances, with the Navajos I know for sure.
10  Q.   All right.  So let's talk a little bit about
11    the Spanish explorers.  Were they the next group,
12    grouping of people, that came into the area of the
13    lower Verde after the Yavapai and Apache were there?
14  A.   Yes, they were.
15  Q.   They actually were there at the same time; is
16    that correct?
17  A.   Yes, they were.
18  Q.   And who were the first Europeans to visit the
19    Verde River?
20  A.   Well, the first two Europeans, and
21    Mr. Randall discussed one of them at length, was
22    Antonio Espejo and Marcos de Farfan.  And those are the
23    first two, but I could elaborate on what they were
24    doing there and what was going on, but I won't.
25  Q.   We'll get there.
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 1  A.   Okay.
 2  Q.   And what years were they there?
 3  A.   1583 for the former and 1598 for the latter;
 4    and then, subsequently, Juan de Oñate in 1604, but
 5    that's later.
 6  Q.   And what was the purpose of their presence in
 7    and around the Verde River?
 8  A.   Well, one of the motivations for Spanish
 9    exploration of Del Norte, the Pimería Alta, as it
10    became known, later the Provincias Internas, was a
11    myth.  The myth drove them.  They were looking, number
12    one, for the Estrecho de Anián, the northwest passage
13    in their lexicon, and two other rumors of gold and
14    minerals.
15        In fact, the name New Mexico, Nuevo México,
16    recalls Cortez and his striking it rich, as it were, in
17    1513.  And New Mexico really is like an otro México.
18    They were looking for another Mexico, and so the name
19    that stuck kind of belied, but they found up in the
20    Santa Fe and that region, which was not a lot of gold
21    or silver, to put it mildly.  So they were, in a way,
22    looking to justify settlement and occupation and
23    colonization of New Mexico in 1598, and we would have
24    to back up to discuss that.  So they were there
25    searching.
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 1  Q.   Okay.  So did Espejo and de Farfan keep
 2    contemporaneous records during their exploration in
 3    that area of the lower Verde?
 4  A.   Yes.  And to place that into context, Spanish
 5    exploration of the New World, whether it was in Florida
 6    at the time or the North, it was very legalistic, and
 7    they would often have, in fact, almost always have, a
 8    diarist and engineers and other people with some
 9    expertise.
10        But the diarists oftentimes are there as kind
11    of like guards, and sometimes they would write that
12    Espejo got in trouble.
13        Coronado in 1540 went off the track, and when
14    they went to see the shaggy cows in 1541 in Kansas when
15    they went east, he came back and then his horse, he
16    fell and hit his head.  He was never quite the same.
17    His wife divorced him.  And he was taken back to Spain
18    and he ended up -- like Coronado, the great Coronado,
19    ended up in Spain in jail.
20        Espejo, similarly, was there as a rescue.  It
21    was a rescue expedition.  And I could elaborate on
22    that, but he was there and there was a diarist named
23    Diego de Luján, and his residencia, his documents, are
24    translated by Bolton back in 1924 or '5, you know, when
25    this became a field and all of that.
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 1        So that, yeah, there was often documentation
 2    of every exploration, and it was quite legalistic.  You
 3    had to cut a deal with the King.  You had to make sure
 4    that you stayed within a contract.  The contract to
 5    settle New Mexico took from 1595 to 1598.  It took
 6    three years of haggling and negotiating.  And the King
 7    always wanted you to have some skin in the game.
 8    Espejo, for example, financed his rescue expedition.
 9        So very legalistic, authoritarian, very
10    different than American expansion across the continent.
11  Q.   So even though, initially, you said that they
12    were kind of following a mystical idea --
13  A.   Yes.
14  Q.   -- of the land, does that mean that they were
15    kind of wandering around fanciful, creating fanciful
16    accounts of their activities?
17  A.   Yes.  They sometimes exaggerated, which got
18    them into trouble right away.  Oftentimes the Indians
19    didn't want them there, and so they would say
20    más salir.  They learned what más salir meant, which
21    means --
22        CHAIRMAN NOBLE: Get your butt --
23        THE WITNESS: -- keep going, yeah,
24    going.
25        In many ways the Spaniards were kind of
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 1    like freeloaders.  When Oñate settled there, they just
 2    kicked the guys out of I think it's San Juan Pueblo,
 3    north of Santa Fe today.  And they just like went in
 4    and lived in their houses.  So the Native Americans,
 5    the Pueblos in this instance, said these guys are
 6    freeloaders; you know, these are bad.  And there was
 7    some resentment.
 8        BY MS. CAMPBELL: 
 9  Q.   Now, would you call them freeloaders with
10    regard to the Spanish government in Spain?  What was
11    their relationship?  Was it -- were they cut off from
12    the Spanish government?
13  A.   Well, time and distance.  I think it takes 16
14    days to get down to Mexico City to talk to the
15    vice-King, the viceroy, and so that was on the -- when
16    you're really hoofing it.  But distance and time,
17    logistics, oftentimes there's a lag of 12 to 24 months
18    for things to get done the way Spain approached
19    colonization and settlement of the New World.
20  Q.   In addition to their diaries, were they
21    required to keep official reports for the Spanish
22    government?
23  A.   Yes, they were.  And they would go back and
24    have a residencia, which means not a residence, but you
25    would have to kind of give your account to one of the
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 1    viceroys' hatchet men or whatever.  You know, they were
 2    careful.  In many ways it stultified Spanish
 3    exploration of the New World.
 4        Cortez was an outlaw.  When Cortez left the
 5    islands in 1517, 1518, right in there, the King said,
 6    "Come back.  You can't go."
 7        And he says, "Okay.  Bye."
 8        And so he had an expedition sent after him,
 9    which he defeated in the highlands of Mexico and then
10    co-opted the survivors into his force, and the Meshika
11    or the Aztecs were like, "Where did these guys come
12    from?"  But he wasn't, technically, an outlaw.
13        CHAIRMAN NOBLE: We're going to need to
14    take a break for just about five minutes.
15        (A recess was taken from 4:10 p.m. to
16        4:16 p.m.)
17        CHAIRMAN NOBLE: We are ready to go.
18    Thank you.
19        BY MS. CAMPBELL: 
20  Q.   Okay.  So, Dr. August, we were talking about
21    Spanish recordkeeping.
22  A.   Yes.
23  Q.   Can you describe a little bit how they
24    physically kept records, the Spanish explorers, that
25    is?
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 1  A.   Well, they would -- the diarist would take
 2    note every day.  Some were more vigilant in executing
 3    their duties than others, but that's why we have such a
 4    great record.  That's why we know the great things
 5    about Father Kino, for example, or Father Serra in
 6    California.
 7        And so they would keep the diary.  They would
 8    return from, like, say, Espejo started in Santa Bárbara
 9    in 1587, I think, and that was the northernmost mining
10    town in the central corridor.  Spain expanded to the
11    north, from south to north on three corridors; one that
12    ended up establishing San Antonio in 1718 a little bit
13    later; one that was California overland, the Baja.
14    That's where Kino went first in 1681 to 1684, an
15    unsuccessful mission effort in the Baja California.
16        And then there's the literals of the World
17    Ocean.  And one of the big things that really freaked
18    out or upset the Spanish King was Sir Francis Drake in
19    1584.  They got reports that he was over there in the
20    Pacific Coast.  And so Spain realizes that they need to
21    keep a defensive borderland, and so the role of defense
22    from the colonial sweepstakes that were going on and
23    the attempt to secure this New World for the benefit of
24    the crown in all instances.
25        So they would go back and then they would
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 1    make copies of everything in triplicate and
 2    quadruplicate, and so they would have records both in
 3    the viceroyalty, in Spain, in Mexico City, and then
 4    they would have one in the archives in Spain.  So you
 5    can see someone as obscure as Father Segesser or
 6    Pfefferkorn here in the mid 18th Century and you can
 7    see what he was doing here and if you're doing research
 8    in the archives in Madrid.
 9        It's a fascinating, painstaking legalistic
10    process, but they wanted to keep control of what they
11    were doing, much to their regret, I think, in the long
12    run.
13  Q.   So based upon the records that they kept, did
14    Espejo and de Farfan travel by what mode?
15  A.   They traveled by horse.
16  Q.   Did they navigate or boat on the Verde River?
17  A.   Not according to Luján's account or Espejo's
18    residencia, I think, and then I think if you look at --
19    an easy way to access that is Bolton's work; but, no,
20    they did not, and I have not seen any other evidence to
21    the contrary.
22  Q.   And after 1599, who was the next European to
23    visit the area of the lower Verde River?
24  A.   Well, it was Juan de Oñate himself.  And he
25    wanted to find, they called it, the South Sea, and they
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 1    were referring to the Pacific Ocean.  And there had
 2    been navigation from Acapulco, which was an outpost
 3    then, and they sailed and they were trying to map it.
 4    They were trying to get what's there.  I mean it was a
 5    great mystery.
 6        In fact, that term was used, great mystery.
 7    And so the search for gold after Oñate ends, and they
 8    say, well, this has to be kept for saving souls; that
 9    the church and state were together, but oftentimes at
10    odds with one another.  And then there's the civilian
11    population.
12        So at times the military has political
13    hegemony, and at other times the church, and
14    particularly when the Jesuits were here, when they were
15    able to be doing the front on the -- the adelantados,
16    as they called them, the guys out in front of the
17    exploration and missionary efforts.  So they were a
18    different group, and I know we'll talk about them.
19  Q.   You just mentioned something about the
20    Spanish sailing --
21  A.   Yes.
22  Q.   -- around the Pacific.
23        Were the Spanish generally expert boatsmen?
24  A.   Yeah, they were good at seafaring, and they
25    had some Vizcaíno, comes to mind.  You know, they
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 1    established in Monterey first and then later in
 2    San Francisco, Los Angeles, and then even San Diego,
 3    which was originally St. James, I guess; yeah,
 4    San Diego.  So, yeah, those come a little bit later in
 5    Spanish colonization and settlement of this region; but
 6    they become outposts of missions and presidio systems,
 7    a defense mechanism.
 8        And one of the hopes was to tie it together,
 9    San Antonio with Santa Fe and up to Monterey or the
10    San Francisco area, those little islands of settlement.
11    And that was one of the great policies that would ebb
12    and flow, and there was transportation was an issue,
13    and it was overland, how do we connect these places
14    overland.
15  Q.   So the Spanish explorers would have been
16    comfortable navigating on the water?
17  A.   Yeah.  There was nothing -- navigating was
18    not inimical to their nature here.
19  Q.   And why is that?
20  A.   They had -- well, let's look at the Florida
21    borderland and Ponce de León and that area.
22  Q.   Well, let's stay in Arizona.
23  A.   Oh, stay in Arizona?
24  Q.   Yes, please.
25  A.   Well, yeah, okay.
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 1        They knew about the Colorado River, for
 2    example.  They called it originally Rio de Tizones,
 3    T-I-Z-O-N-E-S, and that means, roughly translated,
 4    river of the firebrand.  And, ultimately, that's kind
 5    of red, and so the Colorado means red, and so that name
 6    kind of stuck or was adapted over time.  So they knew
 7    about the Colorado and noted it.
 8  Q.   Okay.  So you mentioned that Oñate was
 9    looking -- I believe you said he was looking for a
10    route to the sea --
11  A.   Yes.
12  Q.   -- is that correct?
13  A.   Yes, he was.
14  Q.   Okay.  And if he could have found a water
15    route that would go part of the way or all of the way
16    to the sea, would he have been interested in that?
17  A.   He would have been interested, as would the
18    viceroy, and as would the King.
19  Q.   So if someone like Oñate who was exploring
20    and looking for routes, if they would find a river that
21    was susceptible to or usable for navigation, would that
22    have been something important that they would have
23    noted in their official reports?
24  A.   That was really important, and his expedition
25    of 1604 was, in a way, an expedition of desperation
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 1    because he was losing money.  His investment wasn't
 2    working out, and ultimately, in 1609, he's replaced by
 3    the King, and a Royal Governor, Pedro de Peralta, is
 4    appointed, so he reports directly to the King.
 5        Oñate had a broad contract and could have
 6    kind of controlled that region, but he was really
 7    looking to salvage his investment.  And if you go to
 8    Santa Fe, the street that goes -- that's the Pedro de
 9    Peralta, that's after the first Royal Governor of
10    Spain, and that's a main thoroughfare in Santa Fe
11    today.
12  Q.   So finding a river that could be navigated
13    would have been a huge coupe for Oñate?
14  A.   It would have been a huge coupe for Oñate,
15    and it was of critical importance to locate anything
16    like that.  I mean they noted mountain ranges and --
17    but transportation on the northern frontier was
18    important, and they looked almost -- they were trying
19    everything.
20  Q.   So how did Oñate travel?
21  A.   By horse with military and religious escort.
22  Q.   So based on what you just said about the
23    importance or the interest in finding navigable water
24    routes, would you say that it was Oñate's preference to
25    travel by foot?
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 1  A.   If I were to speculate and be Juan de Oñate
 2    for a day, I would have been concerned and thinking
 3    about water routes in this region.
 4  Q.   Okay.  So after Oñate, who was the next
 5    person to explore the area of the Verde River?
 6  A.   I think -- let me take a look at the report
 7    here.
 8  Q.   I think it would be on Page 5, perhaps?
 9  A.   5?  Yes.
10        One of the big stars, Father Francisco
11    Eusebio Kino or Eusebio Francisco Kino, his original
12    name was Chinus or Chini, C-H-I-N-I, and he was from
13    northern Italy and spoke Italian and German, of course,
14    and he's one of our staff members in Statuary Hall,
15    along with Senator Goldwater.
16  Q.   And Father Kino was a Jesuit priest?
17  A.   He was a Jesuit priest.
18  Q.   And what was his education?
19  A.   He was born in 1645 and educated in German.
20    He spoke Italian and German, and he went to the
21    University of Ingolstadt.  He got the equivalent of a
22    Ph.D. in math and actually taught math in the
23    University.  He was a cartographer.  He really liked
24    doing that.  He wrote a thesis on the Transit of Venus
25    in 1680.  He got stuck.  He wanted to go to the Orient.
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 1    He wanted to go to China after he became a Jesuit.
 2    Instead, he get got assigned by the Pope.  They just
 3    reported their secular clergy.
 4        If that's relevant, we can discuss that, what
 5    that means.  But he could earn money, for example,
 6    where the Franciscans and other groups couldn't.
 7        And he got stuck in 1680 and '81, and he
 8    watched a comet and wrote a thesis on it, and it became
 9    a popular book in Europe.  So he was a guy of immense
10    talents and highly educated.  And so he comes to the
11    New World and gets to Mexico City in 1681.
12  Q.   And at what time did Father Kino travel --
13  A.   In this area?
14  Q.   -- in this area of the lower Verde?
15  A.   From 1680 -- from 1689 to 1711, I think I
16    have.  I may have not even put that in there, but
17    that's 1687 to 1711, when he dies in Magdalena, Sonora.
18  Q.   And what was his purpose in exploring the
19    area of the lower Verde?
20  A.   Well, he was given a charge by the Bishop,
21    the Bishop of Sonora, and he was charged with saving
22    souls.  And I think he may have converted 25,000
23    American, or Native Americans might be the best way to
24    phrase this.
25        And he also introduced cattle to what is now
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 1    Arizona's first cattlemen.  He brought 20 cattle that
 2    ultimately became 70,000, a herd.  So he introduced
 3    cattle to this area, and he taught the natives how to
 4    farm, harvest gold, and he traveled throughout and
 5    mapped.  He did a lot of mapping.  He mapped about 200
 6    by 225 square miles of Northern Sonora and Southern
 7    Arizona.
 8  Q.   And so Father Kino's travels and exploration
 9    in the lower Verde, was this just something he did on
10    his own, or was there some official backing behind it?
11  A.   There was official backing of it, and, again,
12    he was one of the few guys in the borderlands, and a
13    priest for that matter, that had money.  And some of
14    his brethren were a bit upset with him and wondered
15    about that, but he did look for places to advance the
16    rim of Christendom.
17        In fact, that's the title of the book that
18    Bolton wrote on the big one, I think in 1927 or
19    something like that; and then later, thanks to the
20    University of Arizona and Dean Frank Lockwood, they get
21    a narrow one called Padre on Horseback.
22        And there's a whole literature on Father Kino
23    that has evolved over time.  And, in fact, Senator
24    Goldwater was very interested in him and was
25    instrumental in getting that statue in Statuary Hall.
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 1    And I think it's kind of ironic that now Goldwater's
 2    statue is going up next to Kino, because he led the
 3    charge in getting and raising the money and all of
 4    that.
 5  Q.   Did Father Kino keep the same kind of
 6    official records in triplicate and quadruplicate that
 7    you previously --
 8  A.   Yes.
 9  Q.   -- described?
10  A.   Yes, he did.  And he wrote on any number of
11    topics, and so did the -- he had a couple guys that
12    rode with him.  He always had just one.  He didn't like
13    the military.  The Jesuits and the military were often
14    at odds.  They didn't like how the military would treat
15    various people.  The civilian population enslaved some
16    of them and made them work in the silver mines.
17        And so Kino did his due diligence, as well as
18    Juan Mateo Manje, who was one of the few military guys
19    that rode around with him.  And I quoted from, I think,
20    one of his -- his book Tierra Incógnita, Unknown Land.
21    And, in fact, I think I quoted the source or the place
22    where he's up on -- it looks as though he's over on the
23    West area mountains.  You can see the --
24  Q.   Yeah, we'll get to that.
25  A.   Oh, okay.  I'm sorry.
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 1  Q.   I just want to ask one more question before
 2    we --
 3  A.   Break?
 4  Q.   -- need to finish, I imagine.
 5        MS. CAMPBELL: You said 4:30, and it's
 6        4:30.
 7        THE WITNESS: Yeah.
 8        CHAIRMAN NOBLE: It's time.  Go ahead.
 9        BY MS. CAMPBELL: 
10  Q.   But just one question to clarify the Manje
11    that you just referenced.
12  A.   Yes.
13  Q.   You said he traveled with Father Kino?
14  A.   Yes.
15  Q.   And was he, more or less, Father Kino's
16    diarist?
17  A.   Yeah, he -- more or less, but on this one
18    expedition it looks as though he did the major writing
19    and Kino took a break.  But Kino would often do his own
20    work, you know, and so this particular reference is one
21    of many, so...
22  Q.   Okay.
23  A.   Thank you.
24        MS. CAMPBELL: Okay.
25        CHAIRMAN NOBLE: Thank you very much.
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 1    We're going to adjourn now until 12:30 tomorrow in this
 2    room.  However, if there are things that you've been
 3    leaving overnight, it would be necessary for you to
 4    move them into the next room.
 5        (The proceedings adjourned at 4:30 p.m.)
 6    
 7    
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 2 
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 3   before the Arizona Navigable Stream Adjudication
  


 4   Commission, at Squire Patton Boggs (US), LLP, 1 East
  


 5   Washington Street, Suite 2700, Phoenix, Arizona,
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 7   2015.
  


 8
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 1                  CHAIRMAN NOBLE:  George, would you call
  


 2   the roll.
  


 3                  DIRECTOR MEHNERT:  Commissioner Allen.
  


 4                  COMMISSIONER ALLEN:  Here.
  


 5                  DIRECTOR MEHNERT:  Commissioner Horton.
  


 6                  COMMISSIONER HORTON:  Here.
  


 7                  DIRECTOR MEHNERT:  Commissioner Henness.
  


 8                  Not present.
  


 9                  Chairman Noble.
  


10                  CHAIRMAN NOBLE:  I am here.
  


11                  DIRECTOR MEHNERT:  We have a quorum, and
  


12   our attorney is here, and so am I.
  


13                  CHAIRMAN NOBLE:  Mr. Helm, please
  


14   proceed.
  


15
  


16                CONTINUED CROSS-EXAMINATION
  


17   BY MR. HELM:
  


18       Q.    Thank you.  Mr. Mussetter, I'm a little more
  


19   organized, hopefully, today, but I have the problem of
  


20   having to work with the computer, also.  So with my
  


21   eyes and that fine print, we may stumble around a
  


22   little bit.  I apologize for that if I do.
  


23             But, first of all, I would just like to get a
  


24   few things straightened out that I actually wrote down
  


25   the easy/hard way, so I can read them and all that sort
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 1   of stuff, okay?
  


 2       A.    Fair enough.
  


 3       Q.    First of all, just to clarify, you don't
  


 4   claim to be a historian of any kind?
  


 5       A.    I do not.
  


 6       Q.    You don't claim any expertise in history?
  


 7       A.    No.
  


 8       Q.    With respect to determining whether a stream
  


 9   or a river is navigable for title purposes under the
  


10   standards set forth by the federal judiciary, you don't
  


11   claim to be an expert either, right?
  


12       A.    No, I'm not an expert in that.
  


13       Q.    Okay.  Could you define for me what you
  


14   understand the word ordinary to mean as you use it in
  


15   defining whether a river is navigable?
  


16       A.    Ordinary means, I think in simple terms, not
  


17   flooding, not severe drought; sort of normal type flow
  


18   levels.
  


19       Q.    Can you give me the same definition for
  


20   natural?
  


21       A.    Natural means unaffected by human activities.
  


22       Q.    How does it differ from ordinary?
  


23       A.    Well, ordinary refers to, I think in the
  


24   context we're talking about here, primarily --
  


25       Q.    We're talking about in the context of for
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 1   title.
  


 2       A.    Right.
  


 3             Ordinary means, as I defined it, it's the
  


 4   sort of typical range of flows; not extreme flooding,
  


 5   not drought.  All of those conditions can happen in a
  


 6   river under natural conditions or unnatural conditions.
  


 7   Natural is, again, unaffected by human activity.
  


 8       Q.    So natural is the, hey, we got floods; hey,
  


 9   we got droughts; and both of those are conditions that
  


10   impact on the flow of a river?
  


11       A.    Yes.
  


12       Q.    Now, in your work on the Verde, did you
  


13   determine both the ordinary condition of the river and
  


14   its natural condition?
  


15       A.    I'm not sure the word determine is the right
  


16   way to describe it.  I certainly considered both of
  


17   those terms in my work.
  


18       Q.    How did you consider them?
  


19       A.    Well, with respect to ordinary, I evaluated
  


20   the magnitude and frequency and duration of the
  


21   discharges that occur in the river, both based on the
  


22   recorded history, and then made some adjustments to
  


23   reflect the effects of diversions on those flows.  So
  


24   that's the work that I did related to the term
  


25   ordinary.
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 1       Q.    As part of that work, did you eliminate the
  


 2   floods and eliminate the droughts?
  


 3       A.    No.
  


 4       Q.    Okay.  So in your determination of ordinary,
  


 5   it includes flood flows and it includes times when the
  


 6   river was in a drought?
  


 7       A.    I didn't say that either.
  


 8       Q.    Okay.  Well, that's what I'm trying to
  


 9   understand.  Either it does or it doesn't include flood
  


10   flows.  Does it?
  


11       A.    The term ordinary does not include flood
  


12   flows or drought flows.
  


13       Q.    That's what I wanted to know.
  


14       A.    Fair enough.
  


15       Q.    But when you went to determining the natural
  


16   condition, you threw those in?
  


17       A.    Yes.
  


18       Q.    Okay.  So what do we look at in your report
  


19   to see your description of the ordinary condition of
  


20   the Verde River?
  


21       A.    I'm not sure I explicitly describe the
  


22   ordinary condition.  It's implicit in the flow duration
  


23   curves that we looked at.  It's implicit in certain
  


24   aspects of the flood frequency curves.
  


25       Q.    So it's there, but you didn't tell us what it
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 1   was?  The information to determine it would be there?
  


 2       A.    Okay.
  


 3       Q.    We could look at your -- my recollection is
  


 4   that you had one diagram that showed the high flows for
  


 5   each year?
  


 6       A.    Yes.
  


 7       Q.    And, for example, we could go through and you
  


 8   could tell me what constitutes a flood that shouldn't
  


 9   be in there for the ordinary condition, right?
  


10       A.    We could do that, yes.
  


11       Q.    Do you want to pop that up on the screen?
  


12   And let's do it.
  


13       A.    Sure.
  


14             I have to boot up here.  It will take a
  


15   minute.
  


16       Q.    Take all the time you need, believe me.
  


17   These things are scary to me.
  


18       A.    I didn't boot my computer up because I
  


19   understood we weren't going to be doing that, so...
  


20       Q.    I told you you might want to do it.
  


21       A.    So --
  


22       Q.    The little blue diagram you had -- I don't
  


23   remember the figure number that showed the thing -- was
  


24   that a good one to use?
  


25             Seemed to me it had about from the late '80s,
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 1   1880s or '90s?
  


 2       A.    Is that the one you're referring to?
  


 3       Q.    Yeah, that's the one I'm referring to.
  


 4             Is that a good one to just take a look at?
  


 5   And we don't have to go through year by year, from my
  


 6   perspective.  If you just want to kind of look at that
  


 7   one and point out what you would consider the years
  


 8   that have the flood flows that you would eliminate to
  


 9   determine the ordinary condition.
  


10       A.    This is probably not the best figure to do
  


11   that.  I would say that those are annual flow volumes.
  


12   In every one of those bars, you would have periods of
  


13   time that would fit the category of ordinary, and in
  


14   many of them you would have periods of time that would
  


15   be outside of that classification.
  


16       Q.    Okay.  So we can't look at those and
  


17   determine what --
  


18       A.    Not from this chart, no.
  


19       Q.    Okay.  What chart would you like?
  


20                  MR. BREEDLOVE:  For the record, you're
  


21   looking at Page 38 of the Mussetter presentation,
  


22   Exhibit X060.
  


23   BY MR. HELM:
  


24       Q.    That's correct.
  


25       A.    That's correct.
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 1             Well, one place we could start would be the
  


 2   flow duration curves.
  


 3       Q.    Pick your poison, Doctor.
  


 4       A.    This would be Slide 24 of the same
  


 5   presentation.
  


 6       Q.    Okay.  So I take it on that one you would
  


 7   come down from the somewhere above 10,000 and chop it
  


 8   off at some point?
  


 9       A.    Yes.
  


10       Q.    And that would be --
  


11       A.    Yeah.
  


12       Q.    -- the upper limit or the lower limit of
  


13   flooding?
  


14       A.    I think the implication of your question is
  


15   that there's a hard boundary; we can say if we step on
  


16   one side of the line, it fits ordinary, and the other
  


17   side of the line it doesn't.
  


18       Q.    If you want to do plus or minus 10 percent,
  


19   20 percent, 30 percent, you tell me.
  


20       A.    That's fair enough.
  


21       Q.    I'm not arguing with you.  I'm just trying to
  


22   help out the Commission and the other people who may
  


23   have to review this, who will want to be able to look
  


24   at your work and figure out what the ordinary condition
  


25   of the river is as you saw it, okay?  That's all I'm
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 1   trying to do.  And you've told me you didn't
  


 2   specifically set it out in your report, but we can find
  


 3   it from the information that's there.  That's what I
  


 4   understand is where we're at right now.
  


 5       A.    That's fair.
  


 6       Q.    Fair?
  


 7       A.    That's fair.
  


 8       Q.    Okay.  So find the ordinary condition absent
  


 9   the flood for me.
  


10       A.    Well, as I said earlier, I'm not going to
  


11   define a hard boundary; but the edges of this plot on
  


12   either side would be outside the ordinary condition,
  


13   and the bulk of this plot that happens every year for
  


14   some period of time during the year, and we can
  


15   probably sit here and debate all day what that period
  


16   of time should be, but some period of time --
  


17       Q.    I'm going to give you your time.  You just
  


18   tell me what it is.
  


19       A.    It's the central part of this particular plot
  


20   defines the ordinary flows.
  


21       Q.    Super deal.  Now, because the Commission is
  


22   sitting here, but the judges aren't, can you put
  


23   parameters from that plot that show what you circled
  


24   with your thing so that somebody reading this record
  


25   would know what you're referencing?
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 1       A.    What I've told you is the bulk of the central
  


 2   portion of that plot probably fits in the ordinary, and
  


 3   I'm not going to be pinned down to a specific number.
  


 4       Q.    I'm not asking you to, but I would like to
  


 5   know what you believe constitutes the bulk of the
  


 6   central portion.
  


 7             Is it from 10,000 cfs down, nine, eight,
  


 8   seven?  Pick the maximum part of the bulk.  I'm trying
  


 9   to give you the benefit of your doubt.  You know, pick
  


10   the highest bulk number you want to pick.  Just tell me
  


11   what it is.
  


12       A.    If you're above the 10,000 range, I think
  


13   it's pretty easy to argue that's outside the ordinary.
  


14   When you get below that, from there down to the few
  


15   thousand range, then it becomes fuzzy whether that's --
  


16       Q.    It's in the eyes of the beholder?
  


17       A.    It's in the eyes of the beholder.
  


18       Q.    You and Jon could disagree, and both of you
  


19   could still be right?
  


20       A.    That's possible.
  


21       Q.    Okay.  Let's go to the other end, the drought
  


22   end.
  


23       A.    Well, so 1 percent or, on this chart,
  


24   99 percent would mean a flow that happens, on average,
  


25   once every three and a half to four days per year.  So
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 1   it happens a few days every year.  Is that ordinary?
  


 2   Yeah, could be.
  


 3       Q.    Again, that's in the eyes of the beholder,
  


 4   and you and Jon might disagree and both be right?
  


 5       A.    There is not a hard boundary for that
  


 6   information.
  


 7       Q.    No, I understand that.
  


 8             Is there a boundary that you can work with
  


 9   that's plus or minus 10 percent?
  


10       A.    I would say no.
  


11       Q.    20 percent?
  


12             I mean at some point in time a drought has to
  


13   stop being a drought, doesn't it?
  


14       A.    Well, if it happens four days a year, on
  


15   average, is that a drought?
  


16       Q.    How about if I give you 10?
  


17       A.    That's the same question.
  


18       Q.    In other words, you can't tell me what the
  


19   upward parameter of a drought would be in this
  


20   situation?
  


21       A.    There are definitions of drought.  We could
  


22   go in and quantify the Palmer Drought Index or
  


23   whatever.
  


24       Q.    Well, again, I don't know what the Palmer
  


25   Drought Index is.  You do.  Tell me what it does.
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 1       A.    Well, it quantifies the severity of a
  


 2   drought.
  


 3       Q.    Can we look at it and determine what the
  


 4   drought ought to be in Arizona and the Verde River?
  


 5       A.    It could be looked at.  I'm not prepared to
  


 6   do that sitting here today.
  


 7       Q.    You haven't done it?
  


 8       A.    I have not done that, no.
  


 9       Q.    And if I've got this right, you didn't do
  


10   anything in your study to determine what would
  


11   constitute a drought on the Verde River?
  


12       A.    I did not specifically quantify droughts on
  


13   the Verde River.
  


14       Q.    Okay.  And the same answer you would give for
  


15   floods?
  


16       A.    Well, I would say I did more work to quantify
  


17   the magnitude and frequency of floods on the Verde
  


18   River than I did on the drought end of the scale.
  


19                  COMMISSIONER ALLEN:  Mr. Chairman,
  


20   question.
  


21                  CHAIRMAN NOBLE:  Yes, Bill.
  


22                  COMMISSIONER ALLEN:  The time frame that
  


23   you used when you constructed this was from when to
  


24   when?
  


25                  THE WITNESS:  It's 1945 to the present.
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 1                  COMMISSIONER ALLEN:  Okay.  So that,
  


 2   effectively, is during the time frame after Bartlett
  


 3   and Horseshoe both were constructed?
  


 4                  THE WITNESS:  That is correct, although
  


 5   this gage is above both of those facilities.
  


 6                  COMMISSIONER ALLEN:  Okay.  That's a
  


 7   good point.  Thank you.
  


 8   BY MR. HELM:
  


 9       Q.    The dashed line --
  


10       A.    Yes.
  


11       Q.    -- is your adjustment for -- based on
  


12   Mr. Burtell's work, correct?
  


13       A.    Yes.
  


14       Q.    Okay.  And so in showing what the -- the
  


15   ordinary condition, and when that circle goes around
  


16   the dashed line, the dashed line will be what your
  


17   opinion would be in the precivilization time frame?
  


18       A.    Yes.
  


19       Q.    And so I guess we're talking about you would
  


20   consider ordinary, if I've got it now, from 10,000 cfs
  


21   down to 90 -- what did you say, 99 percent?
  


22       A.    I threw that out as a possible.
  


23       Q.    So if we draw a circle that encompasses all
  


24   that, the Commission and the Court will know what your
  


25   opinion of ordinary is, correct?
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 1       A.    The flows between those two happen on a
  


 2   fairly frequent basis, so I can accept that that could
  


 3   be a reasonable definition of ordinary.
  


 4       Q.    Is that the definition you used in doing your
  


 5   work in this matter?
  


 6       A.    I did not specifically set out to define
  


 7   ordinary means between X cfs and Y cfs.
  


 8       Q.    Did you read Winkleman?
  


 9       A.    Yes, I did.
  


10       Q.    Did you read the part about you've got to do
  


11   that?
  


12       A.    There is no language in Winkleman that I
  


13   recall that says you must specifically say ordinary is
  


14   between X cfs and Y cfs.
  


15       Q.    No, no, it just said you had to determine
  


16   what the ordinary condition of the river was, and
  


17   that's different than natural.  You read that part?
  


18       A.    I understand that ordinary and natural have
  


19   two different meanings, yes.
  


20       Q.    Right, and they're determined separately?
  


21       A.    Yes.
  


22       Q.    Okay.  But you didn't determine at least the
  


23   ordinary separately, because you can't tell me what it
  


24   is.  Have I got that right?
  


25       A.    I considered the ordinary flows.  I
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 1   considered the full range of flows that occurred in the
  


 2   river, and I thought about the effects of the floods, I
  


 3   thought about the normal flows, and I thought about the
  


 4   drought, the very, very low flows.
  


 5       Q.    So by saying you considered all the flows in
  


 6   the river, your answer to the Court of Appeals would
  


 7   be, hey, I had ordinary covered because I considered
  


 8   all the flows, right?
  


 9       A.    Sure.
  


10       Q.    And you would have that same answer for if
  


11   they wanted to talk about natural; I considered the
  


12   natural condition of the river because I considered all
  


13   the flows, right?
  


14       A.    Well, with respect to the flow, yeah.  I mean
  


15   I tried to make an adjustment for the human effects on
  


16   the amount of flow in the river by using
  


17   Mr. Burtell's --
  


18       Q.    Your adjustment is for the impact of
  


19   civilization?
  


20       A.    Yes.
  


21       Q.    And you didn't do any work yourself to
  


22   determine the impact of civilization; you just accepted
  


23   Mr. Burtell's work?
  


24       A.    On the flow levels, that's correct.
  


25       Q.    Right.  And just modified your data by his
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 1   conclusions?
  


 2       A.    Yes.
  


 3       Q.    Okay.  Would you define for me the word
  


 4   floodplain as you've used it in your discussions that
  


 5   you had here either in testimony or in your report?
  


 6       A.    Floodplain is the, typically, relatively flat
  


 7   surface adjacent to a stream that is constructed under
  


 8   the current hydrologic regime or being constructed
  


 9   under the current hydrologic regime that is inundated,
  


10   on average, once every few years.
  


11       Q.    Okay.  And it can go out as big as what?  I
  


12   mean a few years?  That's the, what, 10-year is the
  


13   floodplain, 10-year flood?
  


14       A.    We have to make a distinction between the
  


15   geomorphic definition from a process perspective of
  


16   floodplain and the relationship between that and what
  


17   causes rivers to look like they do versus the, I'll
  


18   call it, the regulatory definition of floodplain that
  


19   we're accustomed to seeing from flood risk studies and
  


20   those types of things.
  


21             They're two different things, and in the
  


22   context of this case I'm talking about the geomorphic
  


23   definition of floodplain.
  


24       Q.    Okay.  So the geomorphic definition of the
  


25   floodplain doesn't necessarily mean that it will handle
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 1   all floods?  In other words, contained within the
  


 2   widths of the geomorphic floodplain, not all flows will
  


 3   stay within those boundaries?
  


 4       A.    Large floods can go beyond the definition of
  


 5   what a geomorphologist would define as the active
  


 6   floodplain, yes.
  


 7       Q.    Okay, and so would you then have a new active
  


 8   floodplain?
  


 9       A.    No.
  


10       Q.    In other words, is your definition evolving?
  


11       A.    No.
  


12       Q.    Okay.  So then are you telling me that for
  


13   the Verde River, geomorphically, you have a floodplain
  


14   that's defined?
  


15       A.    Actually, on a river like the Verde River,
  


16   the geomorphic floodplain is very indistinct in most
  


17   places.
  


18       Q.    Well, does that mean you can't find it, is
  


19   that what you're telling me, in a lot of places?
  


20       A.    I'm telling you from the definition I gave
  


21   you, it actually doesn't exist in many places.
  


22       Q.    Okay.  So when you talk about floodplain,
  


23   either in your testimony or in your report, we need to
  


24   either know the specifics of the location you're
  


25   talking about or we won't be able to put a handle on
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 1   what you're meaning, right?
  


 2       A.    Yes.
  


 3       Q.    Okay.  Now, you also used the term low flow
  


 4   channel?
  


 5       A.    I've probably used that term, yes.
  


 6       Q.    Define it for me as you used it for your
  


 7   report and in your testimony here.
  


 8       A.    It's the channel or channels that carry the
  


 9   flow when you're on the far right end of that plot that
  


10   we just looked at.
  


11       Q.    When you say the far right end, what number
  


12   are you talking about?
  


13       A.    I don't have a specific number.
  


14       Q.    Well, what range then?  Is it from the 70 to
  


15   the 100 or the 80 to the 100 or the 90 to the 100?
  


16       A.    Oh, I think, in general terms, it's probably
  


17   the lower 20 to 30 percent of the flows.
  


18       Q.    Okay, so from 70 on up, roughly?
  


19       A.    That's reasonable.
  


20       Q.    So flows that occur in the ordinary condition
  


21   are not necessarily flows that are restricted to your
  


22   definition of a low flow channel?
  


23       A.    Could you repeat the question?
  


24       Q.    Sure.  As I understand it, you've defined the
  


25   ordinary condition to be kind of a big circle in the
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 1   middle of that chart up there.
  


 2       A.    Right.
  


 3       Q.    But you've defined the low flow channel to be
  


 4   within the top 30 percent of your curve?
  


 5       A.    Roughly speaking.
  


 6       Q.    So much of the flows in the low flow channel
  


 7   could be outside of that channel; in other words, the
  


 8   circle's bigger; it's way beyond the 70 percent?
  


 9             You're still not understanding me?
  


10       A.    I'm still not understanding your question.
  


11       Q.    Low flow channel contains the plus
  


12   70 percent --
  


13       A.    Okay.
  


14       Q.    -- situation.
  


15             Ordinary condition extends way beyond the
  


16   70 percent condition?
  


17       A.    Right.
  


18       Q.    So the low flow channel will be inundated in
  


19   a number of circumstances by the ordinary condition?
  


20       A.    Yes.  The low flows, within the range of the
  


21   definition I gave you, I would say are still within the
  


22   definition of ordinary.
  


23       Q.    If we're talking about -- what was that
  


24   discussion we had yesterday about bankfull?
  


25       A.    Yes.
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 1       Q.    If I'm bankfull on the low flow channel, I'm
  


 2   still within the ordinary conditions of the Verde
  


 3   River, right?
  


 4       A.    I think that's probably a fair statement.
  


 5       Q.    How far out on the banks have I got to get to
  


 6   get out of the ordinary condition?  What kind of
  


 7   channel is that?  Are you into the compound channels or
  


 8   what?
  


 9             We've got a full low flow channel and we're
  


10   still in the ordinary condition.  How far out does the
  


11   ordinary condition go?  Does it go to 10 on your chart?
  


12   If I went up, if I go to 10,000, it's down to zero or
  


13   .1, and I'm still in the ordinary condition, right?
  


14       A.    I think the 10 percent exceedance flow is
  


15   within the range of what most people would consider
  


16   ordinary, yes.
  


17       Q.    So for ordinary purposes, we've got the
  


18   10 percent exceedance to the -- what did we say? --
  


19   99 percent exceedance?
  


20       A.    No.
  


21       Q.    Okay.  What am I not understanding?
  


22       A.    The long discussion we had several minutes
  


23   ago about the boundaries for ordinary, number one, I
  


24   said I'm not going to be pinned down to a specific
  


25   value, but I --
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 1       Q.    That's your range.  Oh, I'm not trying to --
  


 2   that's your range, 10 to 99.
  


 3       A.    I conceded that flows above 10,000 are
  


 4   probably outside the definition of ordinary.  When you
  


 5   get below 10,000, down to a few thousand, it begins to
  


 6   get fuzzy whether those flows would be ordinary or not.
  


 7             When we talk about a 10 percent exceedance
  


 8   flow, that's an ordinary flow.  It happens, on average,
  


 9   35 to 40 days a year.
  


10       Q.    Okay.  I'm saying that's one end of the
  


11   spectrum of exceedance.  And the other end of the
  


12   spectrum of exceedance is -- I thought I understood it
  


13   to be 99; but if I'm wrong on that, please correct me.
  


14       A.    I said that flows beyond the 99 percent level
  


15   on the right side of that plot --
  


16       Q.    Would be --
  


17       A.    -- would be probably not ordinary flows.
  


18       Q.    So the ordinary flows are between 10 and 99?
  


19       A.    Well, those are your words.
  


20       Q.    They're my words trying to describe what I
  


21   understand you told me.  If I'm misdescribing it,
  


22   please tell us.
  


23       A.    Let me say again, I can't be pinned down to a
  


24   specific hard boundary between what's ordinary and
  


25   what's not ordinary.  It's a gradation, and we've
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 1   talked about it's fuzzy when you get below 10,000, and
  


 2   down into the few thousand range, it's probably
  


 3   debatable; is that ordinary, is that not ordinary.
  


 4             On the other end of the spectrum, 1 percent,
  


 5   that's probably not -- less than 1 percent is probably
  


 6   not ordinary.
  


 7       Q.    So if we're running around at the 50 and the
  


 8   70 percent, we're clearly in the middle of the ordinary
  


 9   condition, as far as you're concerned?
  


10       A.    Sure.
  


11       Q.    Okay.  Another term you've used, flood
  


12   channel.
  


13       A.    Okay.
  


14       Q.    Define for me your definition of flood
  


15   channel as you used it in your testimony and in your
  


16   report.
  


17       A.    It's the channel that is activated both from
  


18   a hydrologic and sediment erosion/deposition standpoint
  


19   during flood flows.
  


20       Q.    It's the flow above 10,000?
  


21       A.    Roughly speaking, yes.
  


22       Q.    So in the exceedance division, it's the flow
  


23   that occurs 0.1 percent, is that what it is down there,
  


24   or 0.5 percent?
  


25       A.    10,000 is about a half a percent.
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 1       Q.    So it's that end of the spectrum is what's in
  


 2   the --
  


 3       A.    It flows out in that --
  


 4       Q.    Outside it.
  


 5       A.    Yeah.
  


 6       Q.    That's really bankfull.  That's supposed to
  


 7   be a joke.
  


 8       A.    Thank you.  It's hard to tell.
  


 9       Q.    So the channel in a flood flow is .05 to 100;
  


10   do I understand that right?
  


11       A.    Please say it again.
  


12       Q.    Sure.  So the flood channel is the area
  


13   between .05 and 100?
  


14       A.    If I understand your question, the area
  


15   that's inundated at flows between the .5 percent and
  


16   100 cfs?
  


17       Q.    Whatever your exceedance number is down
  


18   there.
  


19       A.    Oh, 99.9.
  


20       Q.    Yeah.  My glasses, I can't see that far.
  


21       A.    The portion of the channel that's inundated
  


22   by flows in that range is within the flood channel, if
  


23   that's your question.
  


24       Q.    That's where I'm going.  Thank you.
  


25             Okay, now, you've also used, I believe, the
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 1   term compound channel?
  


 2       A.    Yes.
  


 3       Q.    Okay.  Give us, again, your definition of
  


 4   what a compound channel is as you've used it for these
  


 5   proceedings.
  


 6       A.    Well, I'll start with the definition of a
  


 7   single or simple channel, and that would be one where
  


 8   you have a regular cross-sectional shape.  Typically,
  


 9   they're more or less parabolic, and the topography is
  


10   rather -- relatively smooth.
  


11             A compound channel is one that has different
  


12   levels within the channel that become inundated at
  


13   different flows, benches or bars or other features that
  


14   would contain flow to a certain area up to a certain
  


15   level; and then when that level is exceeded, then the
  


16   flow spills out and it's carried into other areas.
  


17       Q.    So in the simple one channel, that's just the
  


18   width of the channel expanding?
  


19       A.    Generally, yes.
  


20       Q.    So we start with the low flow channel, and
  


21   that's 20 feet wide, and then we can still be ordinary;
  


22   but we get over that one, and that's bankfull; we're
  


23   into the next one, maybe that's 30 feet wide; and so
  


24   forth?
  


25       A.    Well, I would not use bankfull in that
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 1   context, but the rest of your proposition I accept.
  


 2       Q.    Okay.  Well, that's just my language.  I'm
  


 3   not using it as hydrologists use.
  


 4             What portion of that would you use bankfull
  


 5   in your context?  Where do I find bankfull on
  


 6   your percent exceedance?
  


 7       A.    It's on the far left end, if it even falls on
  


 8   that plot.
  


 9       Q.    So when you're talking bankfull, you're
  


10   talking something that's a serious flood?
  


11       A.    Well, it's a commonly occurring flood.
  


12       Q.    Well, that depends on how big it is.  There's
  


13   only been one big flood, right?
  


14       A.    I wouldn't say that.  There have been a few
  


15   big floods.
  


16       Q.    Well, in terms of there is one flood that is
  


17   the most cfs that's ever come down that river before,
  


18   right?
  


19       A.    Yes.
  


20       Q.    Okay.  And alls I'm saying is in your
  


21   definition of bankfull, it's all in a flood situation,
  


22   and it's just a question of how big the flood is?
  


23       A.    No.
  


24       Q.    Why not?
  


25       A.    I talked quite a lot yesterday about bankfull
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 1   and the definitions of bankfull and the frequencies of
  


 2   occurrence that are most often in the geomorphic
  


 3   literature associated with bankfull, and it's usually a
  


 4   commonly occurring flood peak.  The definition, it
  


 5   varies by river, but it can go from a flood that
  


 6   happens about once every year to one that happens once
  


 7   every 20 to 25 years, depending on the character of the
  


 8   river.
  


 9       Q.    Okay.  So on the Verde, which is the one
  


10   we're concerned about here, and you've studied the
  


11   character of that river, what would be the minimum
  


12   flood that would get you into a bankfull situation?
  


13       A.    The work we did on the three study sites that
  


14   we talked about yesterday, we concluded that the
  


15   bankfull discharge was in the range of 16,000, 15 to
  


16   16,000 cfs, which would be roughly .2 percent on this
  


17   mean daily flow curve.  When we talk about frequencies,
  


18   we're talking about the instantaneous peak.  These are
  


19   mean daily flows.  So there's a difference there.  But
  


20   it's in the range of 15,000 cfs.
  


21       Q.    So I'm not real sure what you were doing in
  


22   those three studies you did; but if I understand what
  


23   you're telling me, those were all related to some form
  


24   of flood studies?
  


25       A.    No.
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 1       Q.    What was the purpose of those studies?
  


 2       A.    The purpose of the studies was to provide
  


 3   hydraulic sediment transport geomorphic information
  


 4   that the botanists could use to correlate the character
  


 5   of the riparian vegetation to the behavior of the river
  


 6   and the flows in the river.
  


 7       Q.    At all flows as opposed to --
  


 8       A.    Well, we considered the full range of flows,
  


 9   yes.
  


10       Q.    If I understand what you've told me so far,
  


11   there's a significant difference in your definition of
  


12   a flood channel and a low flow channel?
  


13       A.    Yes.
  


14       Q.    In terms of the Verde, the magnitude you're
  


15   saying I think is 16,000?
  


16       A.    The two-year recurrence interval discharge is
  


17   about 16,000.  Our studies, I think we said the --
  


18   sorry, the bankfull discharge was slightly lower than
  


19   that, so it's in the 14 to 16,000 range.
  


20       Q.    So what would be -- what discharge would you
  


21   have to have to be bankfull in the low flow channel?
  


22             Maybe I'm using a bad term again because you
  


23   keep thinking hydrology.  I'm talking about when that
  


24   channel overtops, the low flow channel.
  


25       A.    Stated otherwise, what is the discharge that
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 1   fills the low flow channel.
  


 2       Q.    Yeah, plus one quarter.
  


 3       A.    It's probably highly variable along this
  


 4   system.
  


 5       Q.    Depending on where you are in the system?
  


 6       A.    Depends on where you are.  It probably varies
  


 7   even locally.
  


 8       Q.    Can you tell me what it would be in each of
  


 9   the segments you considered?
  


10       A.    Same answer.
  


11       Q.    Too broad?
  


12       A.    It's very broad.
  


13       Q.    Well, that's what I'm saying, too broad to
  


14   pin it down?  Can you pin it down anywhere?
  


15       A.    Well, we could go to the cross-section plots
  


16   from our study sites, and we did define the levels of
  


17   discharge that it takes to fill various portions of
  


18   those channels, so we could probably get at it from
  


19   that angle.
  


20       Q.    Pick one out and show it to me, would you,
  


21   just so I get a feel for what you're telling me?
  


22       A.    I don't believe I have any of those
  


23   cross-sections available on my computer.  The ones we
  


24   looked at came from --
  


25       Q.    Those are the ones that Joy showed you --
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 1       A.    Yes.
  


 2       Q.    -- that had the different colors?
  


 3       A.    Yes, yes, yes.
  


 4       Q.    All right.  Would bankfull have been the
  


 5   black colors?
  


 6       A.    No.
  


 7       Q.    Bankfull, I need a new -- what word do you
  


 8   want to use for full low flow channel?
  


 9       A.    Let's call it full low flow channel.
  


10       Q.    Okay.  Would the black have been the full low
  


11   flow channel?
  


12       A.    Not in all cases, no.
  


13       Q.    More or less?
  


14       A.    Not in all cases, no.
  


15       Q.    Well, but I don't know whether I need to add
  


16   to it or subtract from it.
  


17       A.    There were cases there where because we
  


18   collected the data after a period of relatively low
  


19   flows, the vegetation had encroached down into what I
  


20   would term the low flow channel.
  


21       Q.    Okay.  So the low flow channel may have had
  


22   some space above the black that was included in it?
  


23       A.    In some cases it did, yes.
  


24       Q.    Okay.  Do you know which case that would be?
  


25   I mean there were just three of those things, weren't
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 1   there?
  


 2       A.    I don't remember which specific ones.  I
  


 3   recall one of them that had some of the vegetation
  


 4   going well down towards the thalweg.
  


 5       Q.    Okay.  Now, one other topic that you talked
  


 6   about a lot is braided river.
  


 7       A.    Yes.
  


 8       Q.    So, once again, give me your definition of a
  


 9   braided river as you used it in your Verde study or
  


10   your testimony?
  


11       A.    A braided river is a river that has multiple
  


12   flow channels.  I think that's the simplest definition,
  


13   has multiple flow channels.
  


14       Q.    Does two qualify?
  


15       A.    Now we're getting into the same argument that
  


16   we have with drawing a hard line on my graph.
  


17       Q.    You tell me.
  


18       A.    In some cases, a split channel -- a braided
  


19   river can have a single split; and in most cases it
  


20   would be more than one split, more than two channels.
  


21       Q.    In that kind of definition, is the braided
  


22   portion of the Verde limited to what's downstream of
  


23   Bartlett Dam, from your perspective?
  


24       A.    Yes.
  


25       Q.    So above Bartlett we really don't have to
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 1   worry about braiding.  There may be some split channels
  


 2   up there, but not the magnitude that would indicate a
  


 3   whole bunch of braiding?
  


 4       A.    That's a fair statement.
  


 5       Q.    At best, we're working with some kind of
  


 6   compound channel up there?
  


 7       A.    Yes.
  


 8       Q.    Okay.  We've also used terminology meandering
  


 9   river.  Do you want to give me that definition for the
  


10   work you've done too?
  


11       A.    A meandering river is a river that follows a
  


12   sinuous course, nonstraight course; and, generally, in
  


13   the geomorphic literature, a meandering river is one
  


14   where the length along the channel is at least one and
  


15   a half times the straight down valley length if you
  


16   just go from one end of the valley to the other.
  


17       Q.    So the testimony we heard the other day about
  


18   why the Indians didn't use the river makes sense; a
  


19   straight line's quicker?
  


20       A.    Was that a question?
  


21       Q.    No, no, I'm just saying you heard the
  


22   testimony of the gentleman from the Apache Tribe that
  


23   was in here --
  


24       A.    Yes.
  


25       Q.    -- about why they didn't use the Verde River,
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 1   because it took too long, and it was quicker to go in a
  


 2   straight line overland?
  


 3       A.    I could accept that's a logical reason, but I
  


 4   can also argue that I mean there's a lot of navigation
  


 5   done on meandering rivers.  It might be quicker to go
  


 6   straight down, but it's a whole lot easier to float a
  


 7   barge or whatever around the meanders and get your
  


 8   whatever commerce you're carrying from Point A to
  


 9   Point B.
  


10       Q.    If you need that kind of commerce?
  


11       A.    Sure.
  


12       Q.    Apaches weren't running any mines that you're
  


13   aware of, are you?
  


14       A.    I'm not aware of any.
  


15       Q.    Now, the purpose that you were here for, as I
  


16   understand it, is to determine whether the Verde River
  


17   was navigable on the date of statehood, right?
  


18       A.    I'm here to help make that determination,
  


19   yes.
  


20       Q.    That's your job, right?
  


21       A.    I'm here to help make that determination,
  


22   yes.
  


23       Q.    And in order to make that determination, you
  


24   have to consider a number of elements, right?
  


25       A.    Sure.
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 1       Q.    List every one, please.
  


 2       A.    Well, we go back to the definition of
  


 3   navigation.  We need to go back to the discussion of
  


 4   the ordinary, discussion of the natural, the discussion
  


 5   of what is meant by commerce.
  


 6       Q.    Those are all discussions.  I want you just
  


 7   to tell me I need to consider the depth of the river, I
  


 8   need to consider the width of the river, I need to
  


 9   consider the vegetation of the river, that kind of.
  


10             Just give me a list of all the things, all of
  


11   the elements that you considered to make your
  


12   determination.
  


13       A.    Okay.  I considered the depth of the river.
  


14   I considered the dynamic geomorphic character of the
  


15   river, which includes, I guess, width would be
  


16   encompassed within that, depth would be encompassed
  


17   within that, longitudinal variability in the slope, the
  


18   likelihood of changes on a periodic basis, the amount
  


19   of vegetation, the range of flows that occur, the
  


20   presence of obstructions in the river, the range of
  


21   possible boats that could likely be used, would be used
  


22   in customary -- would be in customary use, I think is
  


23   the terminology.
  


24             There may be more.  That's what I can think
  


25   of off the top of my head sitting here.
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 1       Q.    Okay.  Do we have anywhere in your report
  


 2   where we can look and find the depths that you found at
  


 3   identifiable locations along the Verde River?
  


 4       A.    Yes.
  


 5       Q.    Okay.  What would I look at to find that?
  


 6       A.    Well, the information at the three study
  


 7   sites is a good example of that.
  


 8       Q.    Is that it?
  


 9       A.    That's the primary quantifiable information.
  


10   There is other information you can see even from the
  


11   photographs that -- whether the river is shallow,
  


12   whether there are rocks sticking up out of the water;
  


13   and so you can make some inference about the relative
  


14   depth from that information.
  


15             But those are the places.  Those three study
  


16   sites are the specific places where I'm able to
  


17   quantify it.
  


18       Q.    Okay.  Where do we, find, I believe, the
  


19   geomorphic character, I believe was the word you used?
  


20       A.    That's encompassed in virtually the entire
  


21   discussion in the report.
  


22       Q.    How so?
  


23       A.    There is a lot of discussion about the
  


24   characteristics of the river, the boundary sediment.
  


25   There's discussion about the braiding processes.
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 1   There's discussion about the flows.  The geomorphology
  


 2   of the river encompasses basically everything about the
  


 3   physical behavior of the river.
  


 4       Q.    Is that those discussions you were having
  


 5   that you were citing Pearthree or the other guy you
  


 6   couldn't remember, Jon over there, and, you know, that
  


 7   sort of stuff?
  


 8       A.    It's related to that, sure.
  


 9       Q.    All right.  So those are your geomorphic
  


10   discussions?
  


11       A.    Sure.
  


12       Q.    What about the longitudinal variables; I
  


13   believe that's the terminology you used?
  


14       A.    Longitudinal variability?
  


15       Q.    Okay, there you go.
  


16             All right.  Where do I find those in your
  


17   report?
  


18       A.    Well, again, there are profiles, and we
  


19   looked at them yesterday, of each of the three study
  


20   sites.
  


21       Q.    Other than that, anything else?
  


22       A.    I don't recall if I put a larger scale
  


23   longitudinal profile of the river in my report or not.
  


24       Q.    Well, you'll have to look, because I sure
  


25   wouldn't remember.
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 1       A.    I don't believe there is an overall
  


 2   longitudinal profile in this particular report.
  


 3       Q.    So it's basically limited to the three sites,
  


 4   again?
  


 5       A.    That's where it's quantified, yes.
  


 6       Q.    Okay.  Now, you also mentioned the likelihood
  


 7   of change.
  


 8       A.    Okay.
  


 9       Q.    Where do we find that information in your
  


10   report?
  


11       A.    Well, again, that's very akin to the
  


12   geomorphic discussion.  It's encompassed in virtually
  


13   everything that we talk about.  It's related to the
  


14   flow history.  It's related -- specific information
  


15   about that comes from looking at sequences of
  


16   historical aerial photography, looking at the evidence
  


17   of change on the photography where you have old high
  


18   flow chute channels, you have low flow channels that
  


19   have been filled in, evidence that it's different from
  


20   what it used to be.
  


21       Q.    You know, I hear you talking, but I don't
  


22   know where I find them in there.
  


23       A.    Throughout the report.
  


24       Q.    So it's just everything you wrote in the
  


25   report constitutes an impact on the likelihood of
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 1   change?
  


 2       A.    It's all related to that, yes.
  


 3       Q.    And when you're using that phrase, likelihood
  


 4   of change, what do you mean?  Is that how often are we
  


 5   going to have a flood that redoes the channel?
  


 6       A.    And how often would you expect the low flow
  


 7   channels to shift around and not be in the same place,
  


 8   how often would you expect the bed to mobilize and
  


 9   build bars in one place and scour bars in another
  


10   place, bank erosion, scour of the vegetation.
  


11       Q.    Where do we find that, specifically?  Where
  


12   do we specifically find in there, for example, your
  


13   expectation of how often the channel will shift around?
  


14       A.    I don't think I've specifically discussed
  


15   that.
  


16       Q.    You also mentioned range of flows.
  


17       A.    Yes.
  


18       Q.    What do you mean when you're talking range of
  


19   flows?  That's just how big the biggest flood was and
  


20   how little it flowed when there was drought; that's our
  


21   range?
  


22       A.    Well, it's the range, the magnitude, the
  


23   duration, and the frequency all together.
  


24       Q.    And you mentioned the presence of
  


25   obstructions.
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 1       A.    Yes.
  


 2       Q.    Did you catalog all the obstructions in the
  


 3   Verde River?
  


 4       A.    I didn't catalog all of the obstructions in
  


 5   the Verde River.
  


 6       Q.    My recollection is you mentioned a few
  


 7   rapids.  I think we talked about Segment 3, and you had
  


 8   11 that you mentioned?
  


 9       A.    Yes.
  


10       Q.    Okay.  How many were there in Section 4?
  


11       A.    I don't remember the number off the top of my
  


12   head.
  


13             There are 13 named rapids in the Forest
  


14   Service Guide.
  


15       Q.    Would your estimate of portage time be the
  


16   same as it was for 3?
  


17       A.    I didn't make an estimate of the portage time
  


18   in Segment 4.  I don't have a number for you.
  


19       Q.    Any reason to believe that the rapids in
  


20   Segment 4 are different than the rapids in Segment 3?
  


21       A.    The rapids in Segment 4 tend to be, on
  


22   average, lower rated rapids than the ones in -- what
  


23   did I say?  In Segment 4 tend to be lower rated than
  


24   the ones in Segment 3.
  


25       Q.    So you would expect it to take more time in
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 1   Segment 3 to do portaging than you would in Segment 4,
  


 2   right?
  


 3       A.    Not necessarily.
  


 4       Q.    Or require more portages, because some of
  


 5   them I can go paddle right through because they're a
  


 6   II?
  


 7       A.    That could be, yes.
  


 8       Q.    You mentioned one other thing that I didn't
  


 9   get.  I'm sorry.  But the last thing I think you
  


10   mentioned was the range of possible boats in customary
  


11   use.
  


12       A.    Right.
  


13       Q.    Do you recall that?
  


14             Where do I find that in your report?
  


15       A.    It's not in my report.
  


16       Q.    Okay.  And I believe you testified yesterday
  


17   you didn't see any boats to determine what the range
  


18   would be?
  


19       A.    I didn't testify to that, no.
  


20       Q.    Okay.  Well, then tell me what your range of
  


21   possible boats in customary use is on the Verde River.
  


22       A.    Based on the testimony that I've heard in
  


23   this proceeding, the reading of the historical
  


24   documents, other than the modern recreational use, I
  


25   see very little evidence of boats in customary use on
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 1   the Verde River.
  


 2       Q.    Do you know what boats were customarily used
  


 3   in Arizona at the time of statehood on any river?
  


 4       A.    I've heard discussion of the boats that were
  


 5   used down on the Colorado below the confluence, the
  


 6   Gila confluence.  They had steamboats and those sorts
  


 7   of things that were probably customarily used.
  


 8       Q.    What boats did you use -- describe the
  


 9   dimensions of the boats you used to judge the Verde
  


10   River's navigability at statehood.
  


11       A.    We discussed this at some length yesterday,
  


12   and I told you at that time I don't have specific
  


13   dimensions in mind.
  


14       Q.    Well, how did you -- how do you determine the
  


15   susceptibility of the Verde River to navigation if you
  


16   don't have a clue what kind of boat would be necessary
  


17   to navigate it at statehood?
  


18       A.    Well, it isn't a singular question of can a
  


19   single boat float down the river.  It's encompassed in
  


20   the definition of what constitutes commerce, what
  


21   constitutes customary use to carry out that commerce.
  


22   So I have little doubt that a canoe at times can make
  


23   it down the river.
  


24       Q.    I'm looking for your definition of the boat
  


25   that you used to judge that the Gila River -- or, I'm
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 1   sorry, the Verde River was not navigable at the date of
  


 2   statehood.  You had to have some kind of boat in mind
  


 3   or you didn't really make that determination.
  


 4             So tell me what boat you had in mind.
  


 5   Describe it to me.
  


 6       A.    I have repeatedly answered that question.  I
  


 7   don't have a specific boat in mind.
  


 8       Q.    Well, that doesn't explain for me how you
  


 9   determined it was not navigable if you didn't have a
  


10   boat in mind for navigation?
  


11       A.    I think there would be significant challenges
  


12   in carrying out realistic commerce on at least
  


13   Segments 3, 4, and 5 of the Verde River at the date of
  


14   statehood using, essentially, any of the boats that
  


15   we've talked about.
  


16       Q.    Define for me what you mean when you use the
  


17   term realistic commerce.
  


18       A.    Well, again, commerce is the exchange of
  


19   goods and services.  So it needs to be something that
  


20   could be carried out on a regular basis, that would
  


21   constitute the exchange of goods and services.
  


22       Q.    Is travel sufficient commerce?
  


23       A.    Well, as we discussed yesterday, again, a
  


24   simple one-off trip down the river, does that meet the
  


25   definition of travel?  I suppose.  Does that constitute
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 1   commerce?  You know, I'm not into the legal definitions
  


 2   of things, but it doesn't seem to me like that would
  


 3   constitute commerce.
  


 4       Q.    Okay.  If there isn't a commerce requirement
  


 5   in the sense of a trip down the river is sufficient,
  


 6   would the Verde have been navigable, in your mind?
  


 7             Some guy throws a 1912 canoe in the river
  


 8   that he bought out of the Sears catalog, and he goes to
  


 9   Phoenix, going to see his brother-in-law.  Has no
  


10   commercial purpose other than it's the way he's going
  


11   to get to Phoenix.  And he gets there.  Does that
  


12   qualify as making that river -- and he does it every
  


13   other weekend because he likes his brother and he's
  


14   been doing it for two years.  So it's regular.  It's
  


15   all of those.  Would that be commerce, in your mind?
  


16       A.    It becomes fuzzy if you're saying he does it
  


17   every other weekend.  If he does a one-off deal and he
  


18   makes it down alive, in my mind that clearly does not
  


19   constitute commerce.
  


20       Q.    Okay.  But so the river's just got to be
  


21   sufficient to do it more than once or to do it ten
  


22   times or some periodic number of times?
  


23       A.    I can't put a number on how many times.
  


24       Q.    You don't know?
  


25       A.    I don't know.
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 1       Q.    You didn't know when you made your
  


 2   determination, did you?
  


 3       A.    I did not have a firm number in my mind.
  


 4       Q.    I believe you used the term erratic to
  


 5   describe the Verde River, fair?
  


 6       A.    I don't specifically recall using that word.
  


 7       Q.    You didn't?  All right.  If you say you
  


 8   didn't, I won't argue with you.
  


 9       A.    I don't know that I didn't.  I don't recall
  


10   it if I did.
  


11       Q.    Well, just to cover my bases, then, define
  


12   for me, if you did use the term erratic, what you meant
  


13   when you were talking about an erratic Verde River.
  


14       A.    So your supposition is that I used the word.
  


15   I would have to reread my report to see if I actually
  


16   used that word.
  


17       Q.    Well, you could have used it in testimony
  


18   too.  I'm trying to cover both bases.
  


19       A.    My common-language definition of erratic is
  


20   unpredictable, changing.
  


21       Q.    Can a river be unpredictable and be
  


22   navigable?
  


23       A.    Sure.
  


24       Q.    I mean probably every river is unpredictable
  


25   to some degree, isn't it?
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 1       A.    Sure.
  


 2       Q.    All right.  Let's talk about maybe another
  


 3   term you used or didn't use.  Unstable?
  


 4       A.    I probably used that.
  


 5       Q.    I think you did.
  


 6             Would you give me your definition of that
  


 7   word as you would have used it in your report and in
  


 8   your testimony?
  


 9       A.    Well, unstable simply means changing or
  


10   shifting, and in this context, specifically in response
  


11   to flows.
  


12       Q.    And, once again, I believe you've testified
  


13   that just because a river is unstable doesn't mean it
  


14   can't be navigable?
  


15       A.    That's true.
  


16       Q.    That's a word you use differently than most
  


17   of us, right?
  


18       A.    I can't speak to that.
  


19       Q.    Did you use gage data to derive any of your
  


20   conclusions about the Verde other than the gage data at
  


21   the three locations that you did your study in 2002?
  


22       A.    No.  I think those were the only gage data
  


23   that I used.
  


24       Q.    That's it?
  


25             And if I understand it, other than below
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 1   Bartlett Dam, you haven't done any studies on the rest
  


 2   of the Verde with respect to split or multiple
  


 3   channels?
  


 4       A.    Could you rephrase the question, please?
  


 5       Q.    Sure, I'll give it a whirl.
  


 6             Below Bartlett, as I understand it, you're
  


 7   talking about braided rivers and split channels, and I
  


 8   forget what the terminology you had to use for the
  


 9   island with the channels going around them down there.
  


10   But did you do any studies of the river above Bartlett
  


11   regarding split or multiple channels?
  


12       A.    Well, both of the two detailed study sites
  


13   that we talked about are above Bartlett, and at
  


14   different flow levels both of those sites have split
  


15   flow characteristics.
  


16       Q.    Okay.  So but besides those three sites, did
  


17   you do a study?
  


18       A.    Other than studying the aerial photography
  


19   and the mapping and so on of those reaches to
  


20   understand the character of the river, I didn't
  


21   specifically set about quantifying the amount of
  


22   braiding.
  


23       Q.    You've used a number of pictures in the
  


24   course of your testimony and in your report.  Do any of
  


25   those pictures that you used depict what you would
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 1   classify as the natural and ordinary condition of the
  


 2   Verde River as it existed at the time the picture was
  


 3   taken?
  


 4       A.    Could you restate the question, please?
  


 5       Q.    Sure.
  


 6             Do any of the pictures that you have used,
  


 7   either in your testimony or in your report, depict the
  


 8   natural and ordinary condition of the Verde River at
  


 9   the time the picture was taken?
  


10             If it would help you out, before
  


11   civilization.
  


12       A.    Well, at the risk of helping you ask the
  


13   question, do you mean is the river -- was the river in
  


14   its ordinary and natural condition at the time I took
  


15   those photographs?
  


16       Q.    No, no.  Do the photographs depict the river,
  


17   you would claim, in its natural and ordinary condition
  


18   as that natural and ordinary condition existed before
  


19   civilization arrived in Arizona, as defined in
  


20   Winkleman?
  


21       A.    I think, to some extent, that the entire
  


22   reach of river we talked about has been impacted, to
  


23   greater or lesser degrees, by human influences.  So
  


24   speaking absolutely strictly, none of those photographs
  


25   explicitly show the river in its natural condition.
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 1       Q.    As it would have existed precivilization?
  


 2       A.    Right.
  


 3       Q.    For every one of those pictures that you
  


 4   used, do you know what the cfs of the river was that
  


 5   the picture shows?
  


 6       A.    I do not.
  


 7       Q.    Do you know for any of them?
  


 8       A.    Yes.
  


 9       Q.    Which ones do you know it?
  


10       A.    For the ones that I took, I know what the
  


11   discharge was at the various gages.
  


12       Q.    Are you talking about your helicopter flight?
  


13       A.    Yes.
  


14       Q.    And that's the one in 2013?
  


15       A.    2013, and I could probably figure out what it
  


16   is for the November.  I don't know if off the top of my
  


17   head.
  


18       Q.    You know when the flights were.  You could go
  


19   back and look?
  


20       A.    Yes.
  


21       Q.    Tell us the dates of each of your flight.
  


22       A.    I don't remember the specific dates.
  


23   November 2013.  I believe it was November 2002 as well.
  


24       Q.    And 2002, you indicated it was low flow or
  


25   drought condition?
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 1       A.    It was relatively low flow.  I think the
  


 2   flows at the site near Tangle Creek were in the 250 to
  


 3   300 cfs range.
  


 4       Q.    Okay.  What was it in 2013, if you recall?
  


 5       A.    The Tangle Creek gage on the day that we did
  


 6   the flight was, I believe, 185.
  


 7       Q.    Okay.  So another drought condition, low
  


 8   flow?
  


 9       A.    Not drought conditions.
  


10       Q.    Well, low flow?
  


11       A.    But lowest flow.
  


12       Q.    And if I would understand that, Horseshoe
  


13   wasn't filled in any of those cases?
  


14       A.    It was not.
  


15       Q.    If Horseshoe was filled, would it have made a
  


16   difference to what you would have been able to see at
  


17   the upper end in Tangle Creek or --
  


18       A.    Well, even at its -- at the maximum level
  


19   that it's ever been, Horseshoe does not impact the
  


20   Tangle Creek gage.
  


21       Q.    Assuming a full lake, where does the effect
  


22   of the lake stop in terms of slowing down water flowing
  


23   into it?
  


24       A.    Well, we looked at that, actually, in some
  


25   detail in my presentation yesterday.  On some fairly
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 1   rare occurrences, the backwater, the inundation level,
  


 2   extends up into about the middle of the Study Site 1.
  


 3       Q.    Okay.  But its impact extends beyond that,
  


 4   doesn't it?
  


 5       A.    Very minimally.
  


 6       Q.    I mean you've got the river running into the
  


 7   immovable lake, so to speak, and it slows down the
  


 8   water, to some degree, doesn't it?
  


 9       A.    Yes.
  


10       Q.    Okay.  And when it slows down the water,
  


11   somebody told me once that that means sediment will
  


12   drop out.
  


13       A.    That's true.
  


14       Q.    And somebody also told me once that that just
  


15   isn't in that one little zone where the two impact each
  


16   other, but it actually slows the water down for some
  


17   distance upstream outside of the end of the lake.
  


18   Fair?
  


19       A.    What you're referring to is what hydraulic
  


20   engineers call an M1 curve, a backwater curve.
  


21       Q.    I thought that was a gun, but I'll take your
  


22   word for it.
  


23       A.    And there are a whole lot of things in that
  


24   reach that affect how far that you would be able to
  


25   measure any effect.
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 1             Based on the character of that site, I doubt
  


 2   it has much effect beyond where the flat pool
  


 3   intersects the bed of the river or the water surface of
  


 4   the normal flows coming down from above.
  


 5       Q.    Did you do any studies to make that
  


 6   determination?
  


 7       A.    I didn't specifically study that.  You could
  


 8   figure that out from some of the modeling that we did.
  


 9       Q.    At the three sites?
  


10       A.    Specifically at the Site 1, Tangle Creek
  


11   site.
  


12       Q.    Are you able to describe, with respect to
  


13   those pictures that you showed, how they would differ
  


14   if the river was in its ordinary and natural condition
  


15   precivilization?
  


16       A.    To some extent, we can talk about what it
  


17   likely looked like in precivilization, based on what we
  


18   see out there today, yes.
  


19       Q.    Okay.  Pop up a picture that you're happy
  


20   with talking about then, would you?
  


21                  CHAIRMAN NOBLE:  Mr. Helm, would now be
  


22   appropriate to take a break?
  


23                  MR. HELM:  Any time is appropriate.
  


24                  CHAIRMAN NOBLE:  Thank you.  Let's take
  


25   15 minutes, 10:30.
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 1                  (A recess was taken from 10:14 a.m. to
  


 2   10:35 a.m.)
  


 3   BY MR. HELM:
  


 4       Q.    Is that 41 you've got up there?
  


 5       A.    44.
  


 6       Q.    Okay.  That one would have been 25 in your
  


 7   first report or in the report?
  


 8       A.    Are you talking about my PowerPoint or my
  


 9   report?
  


10       Q.    Your report.  I'm looking at the report.
  


11       A.    Oh, okay.
  


12       Q.    I'm thinking it's the same one.
  


13       A.    It probably is.
  


14       Q.    You're looking upstream of island-braided
  


15   reach of the Verde River near the community of Rio
  


16   Verde?
  


17       A.    Yes, it is the same photo.
  


18       Q.    You took it on the 29th of October?
  


19       A.    Yes.  I guess I've been saying November.
  


20   It's October.
  


21       Q.    And we were going to talk about the
  


22   differences that would have appeared in this photograph
  


23   in its natural and ordinary condition precivilization,
  


24   I believe.
  


25       A.    Okay.
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 1       Q.    Why don't you tell me what you perceive would
  


 2   be different in that photo.
  


 3       A.    Well, I think the primary difference in this
  


 4   part of the reach, because of the flow regulation,
  


 5   there's probably more riparian vegetation along the
  


 6   river than there would have been at most times under
  


 7   its natural condition.
  


 8       Q.    Would the flow have been greater?
  


 9       A.    At times it would have been greater, yes.
  


10       Q.    In other words, this doesn't have the Burtell
  


11   adjustment in it, the photograph?
  


12       A.    That's correct.
  


13       Q.    So whatever that difference is, that would
  


14   have been greater --
  


15       A.    That's correct.
  


16       Q.    -- relatively speaking, to whatever the flow
  


17   was at the time the picture was taken?
  


18       A.    Yes.
  


19       Q.    I can't be sure, but is that a little riffle
  


20   there that's down here kind of in the center of the
  


21   picture?
  


22       A.    Is this what you're referring to?
  


23       Q.    Yeah, that one there.
  


24       A.    Does that appear to be a riffle?  Yes.
  


25       Q.    Okay.  Do you think that riffle might have
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 1   been drowned out by the Burtell adjustment?
  


 2       A.    I doubt it.
  


 3       Q.    What do you think the Burtell adjustment
  


 4   would do in terms of depth?
  


 5       A.    It would have added a marginal amount, maybe
  


 6   a few inches to the depth; not more than a few inches,
  


 7   probably.
  


 8       Q.    So it would have made it a little easier to
  


 9   go through there by canoe?
  


10       A.    Yeah, it would move it in that direction,
  


11   yes.
  


12       Q.    Anything else different?
  


13       A.    Well, I see some trails and things along the
  


14   side.  So I suppose those wouldn't have been there.
  


15   Beyond that, there's nothing I can see here that I
  


16   could specifically point out.
  


17       Q.    And the cfs on this one would have been --
  


18       A.    I don't recall what it was below Bartlett.  I
  


19   know at Tangle Creek it was 185.  I would have to look
  


20   up the discharge.
  


21       Q.    Okay.  This is below Bartlett, this picture?
  


22       A.    This is below Bartlett, yeah.
  


23       Q.    Have you got a picture you would like to talk
  


24   about that was above Bartlett?  You know, above
  


25   Bartlett, Horseshoe I guess would be.  Segment 3
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 1   example or something?
  


 2       A.    I mean I have a number of pictures up there.
  


 3       Q.    Would your testimony probably be any
  


 4   different for any of them other than that there's going
  


 5   to be a little more vegetation and we're going to have
  


 6   3 or 4 inches more of water; is that going to be about
  


 7   the same?
  


 8       A.    The impacts of the regulation above Horseshoe
  


 9   and Bartlett are less, so I think the river, in
  


10   general, is more similar to what it would have been --
  


11   the physical characteristics of it are more similar to
  


12   what it would have been under natural conditions now
  


13   than it is below Horseshoe and Bartlett.  It's been
  


14   less impacted.
  


15       Q.    There's still a lot of irrigation diversion
  


16   that took place up above Horseshoe, right?
  


17       A.    Yes.
  


18       Q.    Okay.  And that impact would be fairly
  


19   consistent?
  


20             I'm looking right here.  Hold on.
  


21             I've got the Shoots and Ladders rapid, a
  


22   Class III, on Figure 11 on your report, as far as I can
  


23   tell?
  


24       A.    Okay.
  


25       Q.    All right.  That's above Bartlett, right?
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 1       A.    Yes.
  


 2       Q.    And Horseshoe.
  


 3             And to my view, I don't see any braiding in
  


 4   that, so that looks like a single channel to me.  Do
  


 5   you see any?
  


 6       A.    At this flow level it's a single channel,
  


 7   yes.
  


 8       Q.    Right.
  


 9             And I see what maybe are two riffles or
  


10   rapids, whatever you want to call them?  Which one is
  


11   the Class III, the one in the bottom left-hand corner
  


12   or the one that's up in kind of the middle curve?
  


13       A.    I believe it's the one in the bottom left.
  


14       Q.    Okay.  Do they classify the thing above it at
  


15   all?
  


16       A.    I don't believe so.
  


17       Q.    Okay.  With respect to that, though, do you
  


18   think that one would be drowned out if you put the
  


19   irrigation back that was diverted?
  


20       A.    No.
  


21       Q.    Would it be easier to go through?
  


22       A.    The water would probably be a few inches
  


23   deeper.
  


24       Q.    Okay.  And so to the extent whatever a few
  


25   inches more water does to my canoe, in terms of riding
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 1   over rocks, that would either make it better or worse,
  


 2   right?
  


 3       A.    Sure.
  


 4       Q.    And that would be your same testimony
  


 5   vis-à-vis the Shoots and Ladders one?
  


 6       A.    Yes.
  


 7       Q.    It might be a little easier; you don't know?
  


 8       A.    The water would be slightly deeper.
  


 9       Q.    Okay.  Now, if we have a single channel
  


10   stream and we have a flood and the flood converts the
  


11   single channel stream to a multiple channel stream,
  


12   over time, assuming the same flows, will that multiple
  


13   channel stream convert back to a single channel stream,
  


14   heal itself?
  


15       A.    Not necessarily, no.
  


16       Q.    If you've got the same flow, same flow
  


17   regime?  We're precivilization.  We have a flood.  The
  


18   single channel goes away.  Flood stops.  Water starts
  


19   shrinking down.  Is it going to carve out another low
  


20   flow channel and become a single channel over time,
  


21   assuming it has the same amount of water that flowed
  


22   through it before?
  


23       A.    Not necessarily.
  


24       Q.    What would stop it from returning?
  


25       A.    Well, there are cases where it continues to


      COASH & COASH, INC.                   602-258-1440
      www.coashandcoash.com                 Phoenix, AZ







VERDE RIVER     VOLUME 10     02/24/2015 2186


  


 1   have one or more branch.  So it doesn't necessarily
  


 2   just go back to one single channel.
  


 3       Q.    Okay.  But would it go away from all this
  


 4   braiding and get two channels or one or three?
  


 5             In other words, I've heard your good old
  


 6   friend Mr. Schumm, and when I took his testimony, he
  


 7   told me how those rivers healed themselves and went
  


 8   back to single channels, when we were talking about, I
  


 9   think it was, the Salt at that time.  And I was just
  


10   wondering, is that not going to work in this kind of
  


11   situation?
  


12       A.    They don't necessarily go back to a single
  


13   channel.
  


14       Q.    Okay.  But what's the likelihood?
  


15       A.    It depends on the location.  You can see, you
  


16   know, in the aerial photography there are many places
  


17   in the lower part of the river where it, even at low
  


18   flows, it has more than one flow path.
  


19       Q.    Okay.  But we have had a lot of floods go
  


20   down the Verde River, right?
  


21       A.    Yes.
  


22       Q.    And you -- or I'm assuming they would have
  


23   caused some braiding?
  


24       A.    Yes.
  


25       Q.    Okay.  And I'm assuming, at least above
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 1   Bartlett Dam, that braiding's gone, for the most part?
  


 2       A.    Well, I think it's my testimony that in -- or
  


 3   it is my testimony that in Segments 3 and 4, that river
  


 4   is really not a braided river in those reaches.
  


 5       Q.    They're not.  So if they were braided because
  


 6   of floods, it went back to your either single channel
  


 7   or dual channel river?
  


 8       A.    I'm not so sure I agree with the -- well, I
  


 9   don't agree with the proposition that they went and
  


10   became braided rivers during the flood.
  


11       Q.    Okay.  So what you're telling me is on the
  


12   portion of the Verde River in Segments 3, 4, 2 and 1,
  


13   for that matter, I guess, the floods didn't cause any
  


14   braiding?
  


15       A.    I didn't specifically talk about Segments 2
  


16   and 1 in that context.
  


17       Q.    Forget it.  I shouldn't have added them.  I
  


18   don't want to confuse this.
  


19             In 3 and 4, it would be your position that
  


20   the flooding that has occurred on the Verde did not
  


21   cause that river to braid?
  


22       A.    Not in the classic sense of the word.  There
  


23   are places where you would have -- at high flows you
  


24   would have more than one flow path.  There are high
  


25   flow chutes around large cobble bars.  This occurs,


      COASH & COASH, INC.                   602-258-1440
      www.coashandcoash.com                 Phoenix, AZ







VERDE RIVER     VOLUME 10     02/24/2015 2188


  


 1   actually, at our Site 1 below Tangle Creek, as an
  


 2   example.
  


 3             I'm not sure that I would put that in the
  


 4   category of a braided river under that condition.
  


 5       Q.    I'm just trying to find out, you know, so
  


 6   what do we got?  In 3 and 4 we don't have -- your
  


 7   position that it's not braided, or if there were a few
  


 8   braids, it went back to being a single channel, for the
  


 9   most part?
  


10       A.    It is a single channel, for the most part, in
  


11   those reaches.  It's a canyon-bound reach of river.
  


12       Q.    So is it -- not all of it.  I mean there's
  


13   some flat areas up there, aren't there, some alluviums
  


14   up there?
  


15       A.    There's alluvium up there, sure.
  


16       Q.    And that would be where you would expect to
  


17   see braiding more, wouldn't it?
  


18       A.    You have more of a propensity for braiding in
  


19   alluvial areas, yes.
  


20       Q.    Okay.  So down below Bartlett, you say it's
  


21   braided, right?
  


22             And I take it you would take the position
  


23   that if we got rid of Bartlett and Horseshoe, it would
  


24   still remain braided?
  


25                  CHAIRMAN NOBLE:  Are those aspirins?
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 1                  (An off-the-record discussion ensued.)
  


 2                  THE WITNESS:  I'm sorry, I lost the
  


 3   question.
  


 4   BY MR. HELM:
  


 5       Q.    I take it we're talking now about below
  


 6   Bartlett?
  


 7       A.    Yes.
  


 8       Q.    You say that's a braided river down there, or
  


 9   I think you had another name for it.  Island, multiple
  


10   island channels or something?
  


11       A.    I referred to it as island-braided.
  


12       Q.    Okay, whatever.  Something like that.
  


13       A.    Sure.
  


14       Q.    And I take it that was caused by some
  


15   flooding at some point?
  


16       A.    The flooding has a huge role in that, yes.
  


17       Q.    And since -- well, let me back up.
  


18             There's been floods since they closed
  


19   Bartlett and they closed Horseshoe, right?
  


20       A.    Yes.
  


21       Q.    And those floods have played a role in that
  


22   braiding that you're looking down there?
  


23       A.    Yes.
  


24       Q.    And in terms of the classic healing process,
  


25   where, after the flood is over, you get the same kinds
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 1   of flows that come back to carve a single channel out
  


 2   again or heal the river, those flows get interrupted
  


 3   when you've got a dam there, don't they?
  


 4       A.    They certainly change.
  


 5       Q.    And the natural flow is not allowed to
  


 6   operate on that portion of the river which is
  


 7   Segment 5, correct?
  


 8       A.    The flow regime is different with the dam in
  


 9   place than it would be under natural conditions, yes.
  


10       Q.    Man has messed around with it?
  


11       A.    Man has changed the flow regime.
  


12       Q.    Changed it significantly?
  


13       A.    I think that's a fair statement.
  


14       Q.    Okay.  And do you have any way of determining
  


15   what the condition of that river would have looked like
  


16   in Segment 5 if those dams were removed?
  


17       A.    We can use the available information to make
  


18   some inferences about what the river would have looked
  


19   like, would look like, if the dams were removed, yes.
  


20       Q.    Okay.  What would your inferences be?
  


21       A.    Well -- I'm sorry, ask your question again,
  


22   please?
  


23       Q.    Sure.
  


24             What were the inferences that you would make
  


25   if we took the dams out; what would it look like?
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 1       A.    Well, as I've implied before, I think some of
  


 2   the density of the riparian corridor has to do with the
  


 3   flow regulation, more stable flows, generally lower
  


 4   flows during the year.
  


 5             So there would be less vegetation.  There
  


 6   would also be more sediment moving through the reach,
  


 7   primarily in the sand size ranges.  So there would
  


 8   probably be more fine material in the bed of the river.
  


 9       Q.    And it would be moving through, though,
  


10   wouldn't it?
  


11       A.    It would continue to move through, yes.
  


12       Q.    Ultimately go to the Salt and the Gila and
  


13   maybe the Colorado?
  


14       A.    Ultimately, yes.
  


15       Q.    Okay.  What else?
  


16       A.    Those are the primary things that I can think
  


17   of.
  


18       Q.    Okay.  Well, would the channel still remain
  


19   as braided as it is now with dams in place?
  


20       A.    It would probably have a more braided
  


21   appearance than it does now.
  


22       Q.    Okay.  So it would be your position that if
  


23   we took the dams out, there would be greater braiding
  


24   than there is without them?
  


25       A.    You would have less riparian vegetation.  You
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 1   would probably see more bare bars in the reach.  It
  


 2   would have more of an appearance of braiding, yes.
  


 3       Q.    Would it also have a proposition that you
  


 4   might have more water and faster water?
  


 5       A.    You would have more water at times of the
  


 6   year, yes.
  


 7       Q.    And it would flow faster?
  


 8       A.    Probably, but not necessarily in every case.
  


 9       Q.    Okay.  Well, if you have water that flowed,
  


10   more water, you have, generally speaking, more erosion?
  


11       A.    Well, you have more energy to transport
  


12   sediment.
  


13       Q.    Is that another way of saying more erosion?
  


14       A.    No.
  


15       Q.    So it will pick more bed material up and move
  


16   it?
  


17       A.    That's a fair proposition, yes.
  


18       Q.    Faster rivers transport more sediment?
  


19       A.    As a general rule, yes.
  


20       Q.    In your study of the Verde, when you made
  


21   your judgment that it was not navigable, was part of
  


22   that judgment based on a requirement that you had to
  


23   have both trade and travel occur to make the river
  


24   navigable?
  


25       A.    I think under some circumstances, just travel
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 1   can constitute commerce.  So I don't think you
  


 2   necessarily have to have both.
  


 3       Q.    What circumstances, or describe for me some
  


 4   of the circumstances where travel would be sufficient.
  


 5       A.    Well, for example, if you -- in modern
  


 6   recreational use, if a guide service is paid to take
  


 7   passengers down the river, that's travel and that's
  


 8   commerce.
  


 9       Q.    So the distinction is you've got two guys in
  


10   a boat.  One's a guide; one's not?
  


11       A.    Well, the distinction is it's commerce.
  


12   Someone is, you know --
  


13       Q.    So it wouldn't be any good if just two guys
  


14   got in the same boat and went down the river, because
  


15   one wasn't getting paid?
  


16       A.    I think the simple act of two guys getting in
  


17   a boat and making their way down the river does not
  


18   constitute commerce with respect to navigability.
  


19       Q.    And why would that -- is that just because
  


20   one can get paid?
  


21       A.    Well, it's just, number one, it's a singular
  


22   trip.
  


23       Q.    Well, let's assume they do more.  We've got a
  


24   guy sitting up there somewhere, you know, taking three
  


25   guide trips a week.
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 1       A.    Say that again.
  


 2       Q.    You've got some guy up there, you know, on
  


 3   the river doing three guide trips a week, taking people
  


 4   down the Verde River.  That's commerce, in your mind?
  


 5       A.    If he's being paid to do it, sure.
  


 6       Q.    Yeah, right.
  


 7             And if you've got people up there doing as
  


 8   many trips down the river without being paid, same two
  


 9   people in a boat, that wouldn't be commerce?
  


10       A.    Well, I'm not prepared to answer that
  


11   question, actually.  I think that's an unanswered
  


12   question, and that's something for the Commission and
  


13   the Courts to grapple with, whether that really
  


14   constitutes commerce in the sense of navigability.
  


15       Q.    But how did you treat it?  I'm not asking you
  


16   what the Courts' definition of commerce is.  I think I
  


17   know what that is.  I'm asking how did Dr. Mussetter
  


18   treat it?  Would he have eliminated the two folks that
  


19   went down the river three times a week in a canoe, but
  


20   didn't pay?
  


21       A.    Well, to my knowledge, that didn't happen,
  


22   and so you're asking me to answer a question that is a
  


23   hypothetical that doesn't -- it has no relevance to the
  


24   question we're asking here.
  


25       Q.    Well, commerce has relevance, doesn't it?
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 1       A.    Sure.
  


 2       Q.    Okay.  And you made a judgment, based on the
  


 3   kind of commerce you thought should be on a river to
  


 4   make it navigable, right?
  


 5       A.    I did.
  


 6       Q.    And what I'm trying to find out is what that
  


 7   commerce was, because otherwise I can't tell the
  


 8   Commission or the Court that you're right or you're
  


 9   wrong.  I need to know what your measure of commerce
  


10   was.
  


11             So I've tried to ask it several different
  


12   ways and haven't made it.  So why don't you just tell
  


13   me what you thought commerce was that was required
  


14   before you would say the Verde River was navigable.
  


15       A.    By the plain language definition of commerce,
  


16   it's the exchange of goods and services.
  


17       Q.    So that was your measure?  If a guy got in a
  


18   canoe and paid somebody to go down it, it was
  


19   identical, and they did that on a regular basis, and a
  


20   bunch of recreators in the same kind of canoes went up
  


21   and down the river, one would qualify as commerce that
  


22   you could measure navigability by, and the other would
  


23   not?  Have I got that right?
  


24       A.    If you're talking about a few one-off trips
  


25   of individuals going down the river, I don't believe
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 1   that constitutes commerce.  If you have regular use,
  


 2   that could constitute commerce.
  


 3       Q.    But you have to have a one-off trip first,
  


 4   don't you?
  


 5       A.    Sure.
  


 6       Q.    And then if you're doing susceptibility
  


 7   analysis, you have to look at the river and decide
  


 8   whether, without a one-off trip, this river could
  


 9   handle it if we had 20,000 people living out here who
  


10   wanted to take a canoe ride?
  


11       A.    Okay.
  


12       Q.    Okay.  So you just applied that simple
  


13   definition and said you couldn't regularly use the
  


14   river in a fashion where somebody would pay somebody?
  


15       A.    I've said several times I think there's
  


16   significant challenges to regular use of the river for
  


17   commerce, as we've just talked about, in Segments 3, 4,
  


18   and 5.
  


19       Q.    How about if I suggested to you that there
  


20   was Supreme Court case law that says significant
  


21   challenge is not good enough.  Challenges don't stop a
  


22   river from being navigable.  Just assume I'm right on
  


23   that.
  


24             I can take a boat and go down Shoots and
  


25   Ladders and I could do it with a boat that was in
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 1   existence in 1912.  Would that make that river
  


 2   navigable?
  


 3       A.    Not necessarily, no.
  


 4       Q.    You don't have any obstructions that you
  


 5   haven't told us about, right?
  


 6       A.    I think we've talked about all the ones that
  


 7   I'm aware of.
  


 8       Q.    And the vast majority of them you've never
  


 9   seen except from a helicopter?
  


10       A.    That's true.
  


11       Q.    Let me ask you one other question.  I didn't
  


12   ask this, but somebody may have, and I just want to
  


13   clear it up because I can't remember.
  


14             Did you have a requirement, in making the
  


15   determination for navigability, that in order for the
  


16   river to be navigable, it would require that trade and
  


17   travel occur both going up and downstream?
  


18       A.    I have never made that statement, no.
  


19       Q.    So going one way is good enough for you?
  


20       A.    It could be, yes.
  


21       Q.    Did you consider recreational boating in
  


22   making your determination, or did you just rule it out?
  


23       A.    Based on what I know about what was happening
  


24   in Arizona at the time of statehood, recreational
  


25   boating was not a significant factor; and on that
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 1   basis, I don't believe recreational boating is a
  


 2   relevant argument with respect to the question before
  


 3   this Commission in this hearing.
  


 4       Q.    But you don't know much about boating in
  


 5   Arizona at the time of statehood because you never saw
  


 6   any, did you?
  


 7       A.    Well, I wasn't here then.
  


 8       Q.    Well, right, and you've testified quite a bit
  


 9   about the fact that you didn't see any boats and you
  


10   can't tell me what kind of boat was in existence in
  


11   Arizona around statehood, so that we could compare it
  


12   to recreational boats to see if there's any relevance;
  


13   is that correct?
  


14       A.    No, that's not correct.
  


15       Q.    Okay, well, then -- I've been trying, and
  


16   maybe I'm just not doing it right.
  


17             Tell me, describe for me the kinds of boats
  


18   that were in existence around statehood in Arizona, and
  


19   give me enough information of the boats you're talking
  


20   about so I can compare it to modern recreational
  


21   watercraft.
  


22       A.    There were plenty of boats available or in
  


23   existence, I think is the word you used, in Arizona.
  


24   There were boats at the date of statehood.  There were
  


25   canoes, probably.  There were kayaks.  There were
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 1   wooden flatboats, I suppose.
  


 2       Q.    Now describe them to me.  I can't -- you
  


 3   know, when you say it's a wooden boat, was it made out
  


 4   of balsawood or was it made out of pine?  Was it --
  


 5   what was the draw on it?  How long was it?  How big
  


 6   were the gunnels?  How many seats did it have in it?
  


 7             I mean in order to compare a modern canoe
  


 8   against an old-fashioned canoe, I need to know how low
  


 9   in the water did the old-fashioned canoe sit.  Can you
  


10   tell me that?
  


11       A.    From a dimensional perspective, the historic
  


12   canoes were probably similar to the modern canoes, or
  


13   you could say it in the opposite direction.
  


14       Q.    Okay.  So they didn't draw any more water?
  


15       A.    Not necessarily.
  


16       Q.    Okay.  And they would be about the same
  


17   length --
  


18       A.    Sure.
  


19       Q.    -- or there are canoes we could find that are
  


20   the same length, right?
  


21       A.    Sure.
  


22       Q.    And carry the same number of people?
  


23       A.    Could have.
  


24       Q.    If they're in the same configuration?
  


25       A.    Sure.
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 1       Q.    Carry the same amount of products and things
  


 2   if they were in the same configuration?
  


 3       A.    I assume so.
  


 4       Q.    Okay.  So what's the difference between our
  


 5   modern canoe and one that's around statehood?
  


 6       A.    Well, the primary difference is the modern
  


 7   canoes are made out of more robust material.
  


 8       Q.    Okay.  When you say robust material, are you
  


 9   talking wood versus plastic?
  


10       A.    That would be a factor, sure.
  


11       Q.    Okay.  What other material fits in your
  


12   definition of robust?
  


13       A.    Well, there are a range of synthetic
  


14   materials that boats are made out of these days that
  


15   weren't available back --
  


16       Q.    Well, if I remember correctly, and I could be
  


17   wrong, we've had a discussion of metal boats being
  


18   available back then, right?  Would that qualify as
  


19   aluminum?
  


20       A.    I don't know if there were aluminum boats
  


21   available at that time or not.
  


22       Q.    Aluminum boat is a metal boat, right?
  


23       A.    That's a metal, yes.
  


24       Q.    Okay.  I don't know what kind of metal they
  


25   had on that one that they were talking about up there
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 1   either, but it was metal, and we know we have metal
  


 2   boats today?
  


 3       A.    Sure.
  


 4       Q.    What other have we got?  You're talking about
  


 5   plastic versus wood?
  


 6       A.    Yes.
  


 7       Q.    What is the nature of the robustness that
  


 8   makes plastic so much better than wood when I get in my
  


 9   boat and come down the river?
  


10       A.    Well, one issue is, if you have a wooden boat
  


11   and you smash it into a rock, it's liable to break.
  


12   Wood fractures, and plastic is less susceptible to
  


13   that.
  


14       Q.    Okay.  But plastic will fracture, right?
  


15       A.    It can, but a lot of the modern materials are
  


16   more -- are tougher than, you know, fracturable
  


17   plastic.
  


18       Q.    Is the wood tougher today?
  


19       A.    I'm sorry?
  


20       Q.    Is the wood tougher today?
  


21       A.    Tougher --
  


22       Q.    Than it was in 1912?
  


23       A.    I don't imagine so.
  


24       Q.    Are you aware of anybody who's taken a wood
  


25   boat and gone down the Verde in modern times?
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 1       A.    I'm not specifically aware of a modern wood
  


 2   boat going down those Segments 3 and 4.
  


 3       Q.    You didn't hear the testimony by -- oh, boy,
  


 4   I'm drawing a blank.
  


 5                  MR. SLADE:  Farmer.
  


 6   BY MR. HELM:
  


 7       Q.    -- by Mr. Farmer about him being on canoe
  


 8   trips through that area with a guy in a wooden boat?
  


 9       A.    I don't specifically recall that, no.
  


10       Q.    Oh, okay.
  


11             And so as far as you know, you're not aware
  


12   of any folks who have taken wooden boats down the Verde
  


13   River in modern times?
  


14       A.    I'll take your word for it that some have.
  


15       Q.    Okay.  Well, then so same boat, right?
  


16       A.    Could be.
  


17       Q.    Okay.  So how do we get -- does that mean
  


18   it's navigable today; it just wouldn't have worked back
  


19   in 1912?
  


20       A.    Well, again, as I've said repeatedly, a
  


21   one-off trip down the river does not constitute
  


22   navigability.
  


23       Q.    Okay.  How many trips have I got to take in
  


24   my wooden boat today before you'll say it's no longer a
  


25   one-off trip?
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 1       A.    By the navigability standard that's being
  


 2   applied, it needs to be commercial reality, I think is
  


 3   the language that the Supreme Court used.
  


 4       Q.    If I hired --
  


 5       A.    Commerce.
  


 6       Q.    -- Jon to take me down in a wooden boat and I
  


 7   pay him, that's a commercial reality, isn't it?
  


 8       A.    Sure.
  


 9       Q.    Okay.  So how many commercial realities do I
  


10   need?
  


11       A.    I can't give you a number.
  


12       Q.    You basically said we can have the same
  


13   wooden boat going today that we could have had in 1912,
  


14   and in one case it's not navigable and in the other
  


15   case it is.  And that doesn't make any sense to me,
  


16   quite frankly, and so I want you to explain it to me.
  


17             What disqualifies my modern wooden boat?  You
  


18   can assume that there's been testimony here to that
  


19   effect, if you didn't hear it, that people in modern
  


20   days take wooden boats down the Verde River.
  


21       A.    I accept your premise that people have taken
  


22   a wooden boat down the Verde River.
  


23       Q.    Okay.  So more than once.
  


24       A.    Okay.
  


25       Q.    More than enough times, unless you will tell
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 1   me that it's different, to qualify as it's no longer a
  


 2   one-off proposition.
  


 3       A.    Based on the characteristics of the Verde
  


 4   River, as best I can understand them, under natural
  


 5   conditions and before the date of statehood, because of
  


 6   the challenges involved in getting whatever kind of
  


 7   boat you want to talk about down through that reach, I
  


 8   don't believe that the boat you talk about or a canoe
  


 9   could meet the standard for commercial use, for
  


10   commerce, use of the river for trade and travel for
  


11   commerce, at the date of statehood.
  


12       Q.    But you can't tell me why?  It's just a
  


13   belief system you've got going?
  


14       A.    We've been talking about the why since
  


15   yesterday morning.
  


16       Q.    Okay.  Let me switch for a minute.  You've
  


17   talked about the Verde River on a segment-by-segment
  


18   basis for the three segments that you studied?
  


19       A.    Yes.
  


20       Q.    Okay.  And you adopted that segmentation from
  


21   the State's presentation?
  


22       A.    Yes.
  


23       Q.    Okay.  Did you do any study to determine
  


24   whether there might be a different segment that could
  


25   have been navigable?
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 1       A.    Well, I think as I testified, I studied in
  


 2   most detail Segments 3, 4, and 5, which encompasses
  


 3   essentially the entire river from the Salt River
  


 4   confluence up to Beasley Flat, and it's my opinion that
  


 5   that reach of the river was not navigable.  So it
  


 6   doesn't make any sense for me to try to find other
  


 7   segments.  I used the segments just for convenience in
  


 8   describing locations.
  


 9       Q.    And the reason it's not navigable, because
  


10   you don't think any part of that river from Beasley
  


11   Flat to the Salt River is navigable, and you never
  


12   looked to see if there might have been a 5-mile or a
  


13   10-mile stretch in there that didn't have any riffles
  


14   and was perfectly navigable, did you?
  


15       A.    I didn't cut it that finely, no.
  


16       Q.    Okay.  Do you know what the limitations on
  


17   distance is for a segment to be determined navigable
  


18   under federal law?
  


19       A.    I'm not sure that's even a settled question.
  


20   I don't know the answer to that.
  


21       Q.    Okay.  You didn't do any studies, at any
  


22   rate, to determine whether there was any different size
  


23   segment, in the three segments you looked at, that
  


24   might have been navigable, fair?
  


25       A.    I did not.
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 1       Q.    I believe you testified that you used
  


 2   Mr. Burtell's work to determine the adjustments that
  


 3   should be made for precivilization flows?
  


 4       A.    Yes.
  


 5       Q.    Did you do any studies to verify that what he
  


 6   did was correct?
  


 7       A.    I did no independent analysis.
  


 8                  CHAIRMAN NOBLE:  Oh, you better be
  


 9   careful.  You start doing that, we may
  


10   anticipate things.
  


11                  MR. HELM:  Don't get excited.  It will
  


12   get slower now because I have to operate it.
  


13   BY MR. HELM:
  


14       Q.    Okay.  Now what I'm going to do is I'm going
  


15   to run through your report.  I have some questions on
  


16   it, and I have high hope at some point I can get so I
  


17   match the questions up with the little marks, but so
  


18   far I'm having a difficult time.
  


19             Okay, starting out on Page 5, which is your
  


20   Introduction and Summary, you talk about doing an
  


21   independent assessment; and can you just, in your own
  


22   words, tell me what you mean when you use the
  


23   terminology independent assessment?
  


24       A.    Can you point me to the --
  


25       Q.    Sure.  It's in the first paragraph, second


      COASH & COASH, INC.                   602-258-1440
      www.coashandcoash.com                 Phoenix, AZ







VERDE RIVER     VOLUME 10     02/24/2015 2207


  


 1   line, "I have made an independent assessment," and goes
  


 2   over into the third.
  


 3       A.    On Page 5?
  


 4       Q.    I believe it's 5.  It's 5 on my thing.  It's
  


 5   your Introduction, Introduction and Summary of
  


 6   Opinions.
  


 7       A.    You mean the fifth page of the PDF file, not
  


 8   the page No. 5.  Okay.
  


 9       Q.    Yes.  It's Page 1, I believe, of your --
  


10       A.    Okay, yes, I see the language you're talking
  


11   about.
  


12       Q.    Give me the general overview of what your
  


13   independent assessment is.
  


14       A.    My goodness, that's what we've talked
  


15   about --
  


16       Q.    That's just your report, what we've been
  


17   chatting here?
  


18       A.    I've looked at the flow data.  I've looked at
  


19   the river.  I've looked at Dr. Schumm's work.  I've
  


20   looked at other experts' works.
  


21       Q.    Okay.  With respect to Dr. Schumm's work, at
  


22   least based on the Gila's testimony, you didn't do any
  


23   of the actual science?  You chatted with him about what
  


24   he was doing, right, but you didn't perform any of the
  


25   actual fieldwork or anything that he did?
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 1       A.    I did not perform science for Dr. Schumm's
  


 2   expert reports in this matter, no.
  


 3       Q.    Right.  And so you just chatted with him, and
  


 4   you have read them since then?
  


 5       A.    Yes.
  


 6       Q.    And you endorse them as being correct?
  


 7       A.    I've found nothing in his reports that I take
  


 8   exception to.
  


 9       Q.    Okay.  And you are accepting that his
  


10   reports -- well, let me back up.
  


11             Did you use the information in his reports as
  


12   part of your assessment?
  


13       A.    I used some of the information in his report,
  


14   yes.
  


15       Q.    Okay.  And you are accepting the standards
  


16   that Dr. Schumm employed to do his reports as being
  


17   correct and sufficient?
  


18       A.    Well, I accept that the science that
  


19   Dr. Schumm put into developing his report was sound.  I
  


20   did additional science to support my report.
  


21       Q.    And you assume that the standards that he
  


22   employed to measure navigability were correct?
  


23       A.    Well, there was a difference in the way the
  


24   definition was applied at the time he did his work; but
  


25   that has no influence on the science of describing how


      COASH & COASH, INC.                   602-258-1440
      www.coashandcoash.com                 Phoenix, AZ







VERDE RIVER     VOLUME 10     02/24/2015 2209


  


 1   the river behaves or the characteristics of the river.
  


 2       Q.    What was the difference in the definition
  


 3   you're referring to?
  


 4       A.    Well, as I understand it from some of the --
  


 5   from the opinions, that there was a feeling that the
  


 6   Commission, at least, didn't consider the natural
  


 7   condition of the river in their determinations
  


 8   adequately.
  


 9       Q.    Okay.  Well, that was the Commission.  Was
  


10   that Dr. Schumm too?
  


11       A.    Well, I think he probably had in his mind
  


12   what did the river look like right about the date of
  


13   statehood.
  


14       Q.    So you mean he used the wrong timing?
  


15       A.    Well, he may not have put enough emphasis on
  


16   the true historical natural condition of the river.
  


17       Q.    The flows that he created were flows that
  


18   existed at statehood?
  


19       A.    I don't think Dr. Schumm created flows.
  


20       Q.    Well, he used -- found them in whatever book
  


21   he looked at, whatever case information.  He did not
  


22   adjust those for the impact of civilization?
  


23       A.    To my knowledge, he did not.
  


24       Q.    Okay.  But from your perspective, it's okay
  


25   to use that information to form your decisions?
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 1       A.    There is much of the information in
  


 2   Dr. Schumm's report that is as relevant today as it was
  


 3   then.
  


 4       Q.    And there's also some that's no good, isn't
  


 5   it?
  


 6       A.    I wouldn't say that, no.
  


 7       Q.    So then we go back to you endorse all the
  


 8   information in Dr. Schumm's report?
  


 9       A.    I endorse the science of Dr. Schumm's report
  


10   about the characteristics of the river.
  


11       Q.    Okay.  Okay, now, in paragraph one you talk
  


12   about you reviewed lots of technical documents, okay?
  


13       A.    Okay.
  


14       Q.    Give me a list of those technical documents.
  


15   Is it just the ones that are listed in the back of your
  


16   report?
  


17       A.    Those are the primary ones that I relied on,
  


18   yes.
  


19       Q.    Okay.  Now, did I just understand you that
  


20   you do agree that Dr. Schumm did not apply the correct
  


21   legal standard to determine navigability?
  


22       A.    I didn't say that.  What I said was I think
  


23   he may not have put enough emphasis on the true natural
  


24   condition of the river before human influences.
  


25       Q.    Okay.  Also on that first page, you talk
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 1   about you reviewed the firsthand knowledge of climatic,
  


 2   hydrologic and geographic conditions of the Verde
  


 3   River.
  


 4             Is that just the stuff that is in your
  


 5   report, or is there something else that you reviewed?
  


 6       A.    I'm actually having trouble finding the
  


 7   language you're reading from.
  


 8       Q.    It appears to be in the last paragraph.
  


 9       A.    Oh, I think I found what you're reading from,
  


10   the very end of that page.
  


11       Q.    Yes.
  


12       A.    Okay.  And your question is?
  


13       Q.    I want to know what you used from the
  


14   climatic, hydrologic and geographic information that
  


15   you collected to make your determinations?
  


16       A.    That's what we've been talking about for the
  


17   last two days.
  


18       Q.    Again, it's just the whole?
  


19       A.    Yes.
  


20       Q.    The whole.
  


21             Is there any particular reason why your study
  


22   only extends to Beasley Flat?
  


23       A.    That's the reach that I was asked to focus
  


24   on.
  


25       Q.    In Paragraph 1, which I think would be
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 1   Page 3, maybe, on your thing; 7 on mine --
  


 2       A.    Okay.
  


 3       Q.    -- you state that the Horseshoe Reservoir --
  


 4   or you state that "The portion of the Verde River
  


 5   between Beasley Flat and the head of Horseshoe
  


 6   Reservoir is confined within a relatively narrow canyon
  


 7   in which the planform, longitudinal profile and width o
  


 8   ff the river is controlled by bedrock and older,
  


 9   erosion-resistant terraces."
  


10             And I would just simply like to know what
  


11   document do you rely on for that statement?
  


12       A.    Well, I rely on my own observations.
  


13       Q.    Let me ask you this:  Maybe you can help me
  


14   out.  I understand a canyon to have two walls.  Is that
  


15   fair?
  


16       A.    Sure.
  


17       Q.    That whole stretch that we just talked about,
  


18   is that between two walls?
  


19       A.    Well, the topography rises relatively steeply
  


20   on both sides, so yeah.
  


21       Q.    All the way down from Beasley Flat to
  


22   Horseshoe?
  


23       A.    That statement doesn't imply that every inch
  


24   of the river is narrowly confined between two canyon
  


25   walls.
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 1       Q.    "Is confined within a relatively narrow
  


 2   canyon," singular.
  


 3       A.    Right.
  


 4       Q.    And you just said it doesn't mean that.  What
  


 5   does it mean then?
  


 6       A.    It means it's confined within a relatively
  


 7   narrow canyon.
  


 8       Q.    Okay.  And you don't have any maps or other
  


 9   things that would define that relatively narrow canyon,
  


10   do you?
  


11       A.    Well, sure, there are maps.  I've read the
  


12   Pearthree study.  I've flown over it.  I've been on the
  


13   ground.
  


14       Q.    Give me a map.
  


15       A.    I don't have a map in front of me now.
  


16       Q.    You don't recall one right offhand?
  


17       A.    The USGS topo maps show the topography of the
  


18   reach.  To some extent, you can see that from the
  


19   aerial photography.
  


20       Q.    And you would say that those are all narrow
  


21   canyons or a narrow canyon?
  


22       A.    I said it's a relatively narrow canyon
  


23   through that reach.
  


24       Q.    How much time on the ground have you spent on
  


25   that reach?
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 1       A.    I've spent the better part of a week
  


 2   collecting data.
  


 3       Q.    And that's all down where you did the
  


 4   studies?
  


 5       A.    At the three study sites.
  


 6       Q.    How much time did you spend up around Beasley
  


 7   Flat?
  


 8       A.    I've not been on the ground at Beasley Flat.
  


 9       Q.    Have you been on the ground anywhere above --
  


10   what's the name of that gage, Tangle --
  


11       A.    Tangle Creek.
  


12       Q.    -- Tangle Creek?
  


13       A.    I have not.
  


14       Q.    In making your adjustments from the gage data
  


15   that you found for the Burtell adjustment, did you
  


16   conclude that any of the riffles in any of the segments
  


17   would have been washed out by the increase in flow?
  


18       A.    No.
  


19       Q.    I'm sorry, is that, no, you didn't do the
  


20   study or, no, none of them would have been washed out?
  


21       A.    I didn't conclude that.
  


22       Q.    You didn't do any study?
  


23       A.    I didn't specifically study that, no.
  


24       Q.    Okay.  I am --
  


25                  CHAIRMAN NOBLE:  Thinking of as many
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 1   additional questions as you can?
  


 2                  MR. HELM:  No.  No, I'm not.  I'm trying
  


 3   to run this thing to get to the pictures so I can tell
  


 4   him the figure.
  


 5   BY MR. HELM:
  


 6       Q.    Figure 3.  I'm not real good with these
  


 7   things, I admit that.
  


 8                  CHAIRMAN NOBLE:  You're doing just fine.
  


 9   BY MR. HELM:
  


10       Q.    Figure 3, you say there, once again, that
  


11   you're talking about canyons and all that sort of
  


12   stuff; do you see that?
  


13       A.    I don't see that with respect to Figure 3,
  


14   specifically, no.
  


15       Q.    Okay.  "Canyon-bound rivers are strongly
  


16   controlled by characteristics of the bedrock and
  


17   bounding terraces that provide both lateral," yada,
  


18   yada; do you see that?
  


19       A.    Yeah, I see that.
  


20       Q.    Okay.  And is that a discussion dealing with
  


21   the photograph that is below that?
  


22       A.    It's a discussion that's generally talking
  


23   about the behavior of canyon-bound rivers.
  


24       Q.    So it doesn't really refer to Figure 4 or
  


25   Figure 3?


      COASH & COASH, INC.                   602-258-1440
      www.coashandcoash.com                 Phoenix, AZ







VERDE RIVER     VOLUME 10     02/24/2015 2216


  


 1       A.    Well, I use Figure 3 to illustrate the
  


 2   effects of bedrock.
  


 3       Q.    Okay.  Is that a canyon that you're referring
  


 4   to there?  Is that what you mean by a canyon?
  


 5       A.    That could be characterized as a canyon.
  


 6       Q.    How about the one on Figure 4; is that a
  


 7   canyon too?
  


 8       A.    That could be a canyon.
  


 9       Q.    In a number of places throughout your report,
  


10   you do refer to watercraft?
  


11       A.    Okay.
  


12       Q.    Okay?
  


13             And when you refer to watercraft in your
  


14   report, you're just referring to this general concept
  


15   of watercraft that you've already testified to, right?
  


16       A.    Yes.
  


17       Q.    And that's about as specific as we can get
  


18   you?
  


19       A.    I think so.
  


20       Q.    And if I understand it, you did no specific
  


21   research to determine the types of watercraft that were
  


22   in existence in Arizona at the date of statehood and
  


23   that could have been used for commerce?
  


24       A.    I did no independent studies of that, no.
  


25       Q.    Okay.  And you didn't do any studies to
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 1   determine what kind of commerce might be carried on
  


 2   either?
  


 3       A.    I did not.
  


 4       Q.    Okay.  Just below Figure 4 you have a
  


 5   paragraph where you're discussing channel behavior,
  


 6   et cetera, et cetera; and then you go down right into
  


 7   the next paragraph at the end of Page 6, and you say
  


 8   "The channel behavior described in the previous
  


 9   paragraph has been documented in a wide variety of
  


10   settings."
  


11             Do you see that?
  


12       A.    I see that.
  


13       Q.    Okay.  Has it been documented on the Verde?
  


14       A.    The lower part of the Verde.
  


15       Q.    Not on 3 or 4?
  


16       A.    No.
  


17       Q.    Or, for that matter, you didn't study 1 or 2,
  


18   so...
  


19       A.    Right.
  


20       Q.    And what is the reference to the
  


21   documentation in Segment 5 that you're referring to?
  


22       A.    I'm not sure I understand your question.
  


23       Q.    Sure.  I just asked you -- you used the term
  


24   "The channel behavior described in the previous
  


25   paragraph has been documented in a wide variety of
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 1   settings."  I asked you if it had been documented on
  


 2   the Verde, and you said below the dam.
  


 3       A.    Right.
  


 4       Q.    And now I'm just asking what is the document
  


 5   that identifies it?
  


 6       A.    Well, the historical photography, for one,
  


 7   shows the braided condition of the Verde River in that
  


 8   lower reach.
  


 9       Q.    Okay.  So is that that 1930s photos that you
  


10   had?
  


11       A.    Yes.
  


12       Q.    You got three of them, right?
  


13       A.    Around about three, yes.
  


14       Q.    Did you have any more of those that you just
  


15   didn't include?
  


16       A.    I believe in my files there are.  We have a
  


17   complete set of those photographs.  I picked some
  


18   representative ones.
  


19       Q.    Any other documentation besides those three
  


20   photos?
  


21       A.    I believe there is some discussion of the
  


22   braiding character in the lower end even in the
  


23   Pearthree report.  I don't clearly remember that.  I
  


24   don't remember the specifics of it, but there is some
  


25   discussion.
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 1       Q.    On Page 7, the last paragraph, you talk about
  


 2   "The recorded history of the Gila River and many of its
  


 3   larger tributaries, including the Salt and Verde
  


 4   Rivers, documents cyclical changes that are very
  


 5   consistent with those described above."
  


 6             All right?  Do you see that?
  


 7       A.    I see that.
  


 8       Q.    Give me the identification of the documents
  


 9   that specifically refer to the Verde River.
  


10       A.    I don't recall if Burkham specifically
  


11   referred to the Verde River or not, actually.
  


12       Q.    So that may be a misstatement?
  


13       A.    I don't think it's a misstatement.  Based on
  


14   the aerial photography, it's clear that the lower end
  


15   of the Verde River behaves the same way as the others,
  


16   and it's well-documented on the others.
  


17       Q.    So the documents you're referring to here on
  


18   the Verde River are those three aerial photographs, and
  


19   that's all the documents you got for all these
  


20   commentaries on it's been documented regarding the
  


21   Verde River, right?
  


22       A.    This discussion is a general discussion of
  


23   how braided rivers behave, what makes them the way they
  


24   are.  The Gila is that way.  The Salt is that way.
  


25   It's been well-documented there, and I can see from the
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 1   characteristics from the aerial photography, that that
  


 2   lower part of the Verde is very similar to those, and
  


 3   that's the conclusion that I drew.
  


 4       Q.    That's three aerial photographs, right, on
  


 5   the Verde you got, and you're going to make all these
  


 6   conclusions about the Verde off those three aerial
  


 7   photographs, right?
  


 8       A.    I did not say that.
  


 9       Q.    Well, what else you got on the Verde?
  


10       A.    I have on the Verde -- I don't have -- I
  


11   can't point you to specific written documents, but I
  


12   have my knowledge of how rivers behave.  I know what
  


13   they look like at that time.  I can see how that part
  


14   of the river changes.
  


15             And it's my professional opinion that that
  


16   lower part of the Verde behaves the same way, in the
  


17   context of this discussion, that the Gila and the Salt
  


18   do.
  


19       Q.    Okay.  Basically what you're saying is I've
  


20   got three aerial photographs and my knowledge, and
  


21   that's good enough for everybody to accept that the
  


22   Verde River is not navigable?
  


23       A.    Those are your words.
  


24       Q.    That, they are.
  


25             And I take it that you believe that comparing
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 1   the upper Gila to the Verde is reasonable?
  


 2       A.    Well, it depends on which specific reach
  


 3   you're referring to.
  


 4       Q.    Well, the citations that you talk about in
  


 5   here deal, at least in part, with the upper Verde,
  


 6   don't -- or the upper Gila?
  


 7       A.    In some cases they do.
  


 8       Q.    And you're talking about changes that occur
  


 9   in these rivers.  Is the timing of the Verde River
  


10   changes the same as it would be on the Gila?
  


11       A.    Which changes are we talking about?
  


12       Q.    "The historical character of the Gila River
  


13   channel can be grouped into three time periods; 1846 to
  


14   1904, 1905 to 1917, and 1918 to 1970," and you go on to
  


15   talk about others.  And alls I want to know is, is the
  


16   timing the same on the Verde as it was on the Gila, or
  


17   is it different?
  


18       A.    The floods that caused the changes I'm
  


19   talking about here do not necessarily occur -- did not
  


20   necessarily occur at the same times that they did on
  


21   the Gila and the Salt, so --
  


22       Q.    So are you telling me that they had identical
  


23   floods at a different time?
  


24       A.    I didn't say that, no.
  


25       Q.    Okay.  Well, then the Gila's got flooding
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 1   that you want to use to compare to the Verde that
  


 2   didn't have the same flooding; have I got that right?
  


 3       A.    I really don't understand what you're trying
  


 4   to say.
  


 5       Q.    Well, you're talking about floods and things
  


 6   that happened on the Gila River, right, in this
  


 7   paragraph on Page 7?
  


 8       A.    Yes.
  


 9       Q.    And you want to use this as evidence as to
  


10   how the Verde is going to act, right?
  


11       A.    The response to floods, whenever they occur,
  


12   on the Gila, on the Salt, and equivalent --
  


13   geomorphically equivalent reaches on the Verde would
  


14   all be the same.  Not necessarily the same identical
  


15   flood, but it responds to floods in the way I'm
  


16   describing in this section.
  


17       Q.    Basically what you're telling us is the Verde
  


18   and the Gila, or the upper Gila, are the same?  They've
  


19   got the same bedrock, the same amount of alluvium, the
  


20   same flows, the same widths of the river, the same
  


21   depths of the river, the canyon up there in the Verde,
  


22   got a canyon just like it over on the Gila, true?
  


23       A.    No.
  


24       Q.    Okay.  Okay.  Going onto Page 8 and over to
  


25   Page 9, you start "In summary," and you're summarizing
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 1   what's gone on in the few pages before, correct?
  


 2       A.    Yes.
  


 3       Q.    And the way I read it, once again, the only
  


 4   documentation you have are three aerial photographs of
  


 5   the Verde River, and everything else, when you're
  


 6   discussing documentation, is of a different river,
  


 7   correct?
  


 8       A.    Well, you remind me of a statement that the
  


 9   good Dr. Leopold made to me one time.  He said,
  


10   "Dr. Mussetter, the laws of physics apply everywhere."
  


11             And I'm saying I can see the characteristics
  


12   of the Verde River.  I'm not aware of specific studies
  


13   that made plots that show it was this wide at this
  


14   period of time and then a flood came and it got this
  


15   wide on the lower Verde River.  I'm not aware of those
  


16   kinds of studies.  I don't think they exist.
  


17             But I can see from the characteristics of
  


18   that part of the river, the similarity between that and
  


19   what happens in the similar areas on the Gila and the
  


20   Verde, that it would respond in the same way, and
  


21   that's what I'm saying.
  


22       Q.    This is Mussetter on the Verde River, right?
  


23       A.    Those are your words.
  


24       Q.    What else?  It's Mussetter plus three aerials
  


25   on the Verde River, right?
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 1       A.    It's Mussetter's understanding of the
  


 2   geomorphology of rivers.
  


 3       Q.    Okay, let's -- we've got the Verde Falls on
  


 4   the Verde, right?
  


 5       A.    Yes.
  


 6       Q.    Well, what do we got on the Gila that's the
  


 7   equivalent of the Verde Falls?
  


 8       A.    I know of nothing that's equivalent of that.
  


 9       Q.    How many rapids are there on the Upper Gila
  


10   River?
  


11       A.    I don't know the number.
  


12       Q.    Okay.  How do you compare waterfalls and
  


13   rapids if you don't know that they exist to the same
  


14   degree on the Gila River with the Verde?
  


15       A.    I'm not comparing them.
  


16       Q.    Okay.  Going on to Page 9 in your 2.2.1,
  


17   General Characteristics of the Verde River.
  


18       A.    Okay.
  


19       Q.    You're talking about the deep canyon again,
  


20   right?
  


21       A.    Yes.
  


22       Q.    And can we get -- and I take that to be a
  


23   generalized discussion; is that correct?
  


24       A.    Yes.
  


25       Q.    In a general nature, can we get a description
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 1   of what that canyon looks like; it's 150 feet deep,
  


 2   it's 4 miles wide, it's --
  


 3       A.    I could develop such a description.  I don't
  


 4   have one in my mind at this time, sitting here right
  


 5   now.
  


 6       Q.    Is it something that's going to take a long
  


 7   time to develop?
  


 8       A.    It would take me a while.  I would have to do
  


 9   some measurements and find the background material, the
  


10   mapping.  It's not something that I would do sitting
  


11   here.
  


12       Q.    It's not something you collected for your
  


13   study?
  


14       A.    Not in the quantitative manner that your
  


15   question implies.
  


16       Q.    Okay.  Now, you also in your report make some
  


17   conclusions about the upper Verde, right, Segments 1
  


18   and 2?
  


19       A.    Yes.
  


20       Q.    And, in fact, you have a little blurb at the
  


21   bottom of Page 9 in a footnote, right?
  


22       A.    Yes.
  


23       Q.    You've done no studies up there, right?
  


24       A.    I have not personally done studies up there.
  


25       Q.    You've not been on the ground up there?
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 1       A.    I didn't say that.
  


 2       Q.    How many times have you been on the ground?
  


 3       A.    I have passed over the Verde River a number
  


 4   of times.
  


 5       Q.    Do you consider driving across it to be on
  


 6   the ground?
  


 7       A.    Yeah.
  


 8       Q.    How many times have you had boots on the
  


 9   ground --
  


10       A.    I don't recall --
  


11       Q.    -- as opposed to tires?
  


12       A.    I've done no fieldwork on the upper -- on the
  


13   Verde River in Segments 1 and 2.
  


14       Q.    Is this intended to be a professional opinion
  


15   regarding Segments 1 and 2?
  


16       A.    Yes.
  


17       Q.    Would you put your seal on that?
  


18       A.    I think it's very reasonable for experts to
  


19   rely on other experts' opinions.  I've read
  


20   Mr. Burtell's report.  I have read the reports of other
  


21   witnesses in this case.  And I wouldn't put my seal on
  


22   something that I didn't do the actual work on, if
  


23   that's your question.
  


24       Q.    Okay.  So if you're going to give a
  


25   professional opinion, don't you have to put your seal
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 1   on it?
  


 2       A.    No.
  


 3       Q.    In the state of Arizona, you don't have to do
  


 4   that?
  


 5       A.    I'm allowed to have opinions that relate to
  


 6   my expertise --
  


 7       Q.    I said professional.
  


 8       A.    -- without putting a stamp on it.
  


 9       Q.    Okay.  And I take it since you didn't do the
  


10   work, you wouldn't put your stamp on this?
  


11       A.    Not without a whole lot more study.
  


12       Q.    Okay.  Going down to the top of Page 10,
  


13   you're discussing valley walls, et cetera, et cetera,
  


14   et cetera.
  


15             Is this you and your own work, or are you
  


16   just telling us things that you dug up from other
  


17   experts?
  


18       A.    This is a combination of work from the
  


19   Pearthree report and some background geology,
  


20   geomorphology review that my former partner did for the
  


21   earlier -- for the studies that we've talked about
  


22   here.
  


23       Q.    So it's none of your work?
  


24       A.    This is not directly my work, no.
  


25       Q.    Okay.  Going right down below there, we have
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 1   a picture, right?
  


 2       A.    Yes.
  


 3       Q.    Figure 7.  And we have what appears to be --
  


 4   is that a named rapid, or is that a riffle, in the
  


 5   upper portion of it, middle?
  


 6       A.    I don't know the answer to that, actually.
  


 7       Q.    Okay.  How much do you think it would take to
  


 8   drowned out that, whatever it is?  Would a foot of
  


 9   water drown that riffle out, or not?
  


10       A.    I would have to do a hydraulic study of that
  


11   riffle to figure that out.
  


12       Q.    Does that look like the kind of riffle that I
  


13   could get over a canoe?
  


14       A.    I think you would have some challenges.
  


15       Q.    Okay.  Below Figure 7 you have some more
  


16   chatting.  Is this your work, or is this, again,
  


17   something that you've gotten from some other?
  


18       A.    This is paraphrasing of other documents.
  


19       Q.    How much of the work that is in this thing is
  


20   yours exclusively versus paraphrasing from other
  


21   documents of other experts?
  


22       A.    I couldn't make an estimate.
  


23       Q.    More than 50 percent?
  


24       A.    My work involves reviewing other scientific
  


25   documents.  In some cases it involves my own
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 1   independent analysis.  It's all mixed together.  I
  


 2   can't separate it out the way you imply.
  


 3       Q.    You mean you can't tell in this report what
  


 4   was your original work versus what you got out of
  


 5   somebody else's book?
  


 6       A.    That's not what I said.
  


 7       Q.    Okay.  Can you tell me how much of your
  


 8   report relies on somebody else's book?
  


 9       A.    My work, in the context of this case and
  


10   virtually everything I do, relies on a combination of
  


11   other people's work.  I'm not reinventing the wheel
  


12   every time I do something.  It relies on a combination
  


13   of others' work and it relies on my own independent
  


14   analysis, and I can't segment the two completely apart.
  


15       Q.    Well, the problem I'm having right now is I
  


16   understand that you did work at the three sites down
  


17   around Horseshoe Lake, all right?  Fair enough?
  


18       A.    I did detailed analysis at those sites, yes.
  


19       Q.    And I don't think you did any work anywhere
  


20   else, did you, other than take a helicopter flight?
  


21       A.    And I've studied the literature.  I've
  


22   studied the aerial photography.
  


23       Q.    But you didn't do any work?  I understand
  


24   reading is work.  It's a lot of work to me too.  But
  


25   you didn't do any original science yourself?
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 1       A.    No, I would say I did not.
  


 2       Q.    Just above 2.2.2, you're describing
  


 3   topography and stuff again, fair enough?
  


 4       A.    Yes.
  


 5       Q.    Are these descriptions specific to some
  


 6   location on the Verde River, or are they just intended
  


 7   to be general descriptive terms that occur in numerous
  


 8   places on the Verde River?
  


 9       A.    Well, as I say in the middle of the
  


10   paragraph, the more confined reaches, Segment 3 and 4,
  


11   there is little potential for lateral migration, so I'm
  


12   talking about those two segments of the river; and in
  


13   Reach 5 it's less confined and there's more potential.
  


14       Q.    How many miles are there in Segment 3?
  


15       A.    I believe it was 17, if I remember correctly.
  


16       Q.    Okay.  That's good enough for the point.  The
  


17   point being that you aren't going to take me to a
  


18   specific spot in there and say there it is and show me
  


19   what you just described in this paragraph, correct?
  


20       A.    Sure.
  


21       Q.    So it's a general description of the kinds of
  


22   stuff that occur in that segment, right?
  


23       A.    Okay.
  


24       Q.    And in that next paragraph you're talking
  


25   about specific locations, right?
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 1       A.    I refer to some specific locations, yes.
  


 2       Q.    Okay.  Other than Verde Falls, what specific
  


 3   locations are you referring to there?
  


 4       A.    Well, in the next paragraph I talk about
  


 5   shallow riffles, rapids, and obstructions, and I refer
  


 6   to Figure 8, which is about eight-tenths of a mile
  


 7   upstream from Verde Hot Springs.
  


 8       Q.    So the comments that you were making in the
  


 9   paragraph above that refer to that?
  


10       A.    The sentence prior to the reference to
  


11   Figure 8 refers to Figure 8, refers to the area.
  


12       Q.    Okay, are we talking about "Create shallow
  


13   riffles, rapids, and obstacles within the channel that
  


14   represent significant navigation hazards (Figure 8),"
  


15   and Figure 8 I would take it to be what you would
  


16   classify as one example?
  


17       A.    That's an example.
  


18       Q.    All right.  And so what are the other
  


19   locations?
  


20       A.    Well, I've tabulated --
  


21       Q.    I mean you're writing it like there's a bunch
  


22   of them.
  


23       A.    I've tabulated the locations of the riffles
  


24   and rapids.  I've shown a map of that.
  


25       Q.    So it's the rapids you're referring to in the
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 1   13 in one section --
  


 2       A.    Sure.
  


 3       Q.    -- and 11 in the other?
  


 4             And you don't know whether riffles count or
  


 5   all riffles count in those, do you?
  


 6       A.    I don't understand your question.
  


 7       Q.    Sure.  You're saying I've tabulated the
  


 8   rapids and riffles.  I thought that's what you just
  


 9   said.
  


10       A.    Sure.
  


11       Q.    Okay.  Well, you haven't tabulated all the
  


12   riffles, have you?
  


13       A.    I haven't necessarily --
  


14       Q.    You've only tabulated what's listed in
  


15   whatever that boater guide is, right?
  


16       A.    Yes, that's correct.
  


17       Q.    And you didn't go out and go up and down the
  


18   river tabulating anything?
  


19       A.    I did not make a complete inventory of all
  


20   the riffles along the Verde River, if that's your
  


21   question.
  


22       Q.    Or rapids, for that matter?
  


23       A.    I did not make an independent inventory of
  


24   all the rapids in the Verde River.
  


25       Q.    You took the boating guide and said that's
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 1   it, I'll use it, right?
  


 2       A.    It illustrates very nicely the point that I
  


 3   was trying to make.
  


 4       Q.    Referring you to the bottom of Page 11, you
  


 5   cite some cfs numbers, 240 and 340, I believe?
  


 6       A.    Yes.
  


 7       Q.    And my recollection there was that those are
  


 8   not correct; that you changed them?  Am I wrong on
  


 9   that, or am I right?
  


10       A.    No, you're not --
  


11       Q.    Those are the right numbers?
  


12       A.    Those are correct.  Those are correct.
  


13       Q.    At some point you said some numbers were
  


14   wrong from what Mr. Burtell had.  You had to readjust
  


15   them.  I may not have the right set?
  


16       A.    That, let's see.  The numbers you're
  


17   referring to are on the next page.
  


18       Q.    Okay.  I was close.
  


19             Okay.  On Page 12 you're talking about?
  


20       A.    It's paginated as Page 13 in my document.
  


21       Q.    Okay.  I've got to keep going then.
  


22             Okay, you're talking about the blue line
  


23   deal?
  


24       A.    Yes.
  


25       Q.    Going back up to 12, do you have an estimate
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 1   of how much water it would take to drowned out that,
  


 2   whatever it is, rapid, riffle?
  


 3       A.    No.
  


 4       Q.    No?
  


 5       A.    No.
  


 6                  CHAIRMAN NOBLE:  Mr. Helm, do you think
  


 7   now might be all right if we broke for lunch?
  


 8                  MR. HELM:  Can't you tell, I can eat at
  


 9   any time.
  


10                  CHAIRMAN NOBLE:  Let's take an hour and
  


11   a half and reconvene at 1:30.
  


12                  (A lunch recess was taken from
  


13   11:58 a.m. to 1:30 p.m.)
  


14                  CHAIRMAN NOBLE:  John, we're on.
  


15   BY MR. HELM:
  


16       Q.    Page 13, right below Figure 9.  Are we there?
  


17       A.    Now, which; are you talking about my
  


18   paginated Page 13 or --
  


19       Q.    No, I'm talking about Figure 9, is a better
  


20   way to do it.
  


21       A.    Ah, that's a good way to do it.  Okay.
  


22       Q.    The figure on that is constructed from
  


23   data from 1945 to 2013, correct?
  


24                  COMMISSIONER ALLEN:  Yeah, that's what
  


25   it says.
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 1                  THE WITNESS:  So you're specifically
  


 2   referring to Figure 9?
  


 3   BY MR. HELM:
  


 4       Q.    Yeah, the blue line deal.
  


 5       A.    Yes.
  


 6       Q.    And is the dashed line created from a
  


 7   different period of time?
  


 8       A.    No.
  


 9       Q.    So they both come up -- both the -- the
  


10   dashed line is Mr. Burtell's line, right?
  


11       A.    No.
  


12       Q.    All right.  What is it?
  


13       A.    It's my line.
  


14       Q.    It's your line created from Dr. Burtell's
  


15   information?
  


16       A.    Partially from his information and partially
  


17   from the data that was used to create the solid line.
  


18       Q.    Okay.  What I'm, first of all, trying to find
  


19   out is that the gage data that was used to create the
  


20   two lines came from the same gage for the same time
  


21   frame?
  


22       A.    That's correct.
  


23       Q.    Okay.  It did?
  


24       A.    It did.
  


25       Q.    Okay.  So the data is 200 years after
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 1   civilization arrived, estimate?
  


 2       A.    After European man arrived.
  


 3       Q.    Yeah, right.
  


 4       A.    I believe Mr. Randall would take exception to
  


 5   that.
  


 6       Q.    I use civilization to refer to -- I find the
  


 7   description that they have in Winkleman to be a little
  


 8   cumbersome.
  


 9       A.    Sure.
  


10       Q.    So when I'm using that, that's what I'm
  


11   using.
  


12             And so the 200 years is correct.  And the
  


13   only adjustment in that time frame is the one that
  


14   Mr. Burtell came up with that you massaged to reflect
  


15   the dashed line on this page?
  


16       A.    I made adjustments to the recorded flows
  


17   during the 1945 to 2013 period to account for
  


18   Mr. Burtell's estimates of the quantity of diversion
  


19   during irrigation season.
  


20       Q.    How did you make those diversions?
  


21   Adjustments.  I'm sorry.
  


22       A.    I simply added, I believe it was, 185 cfs to
  


23   the recorded flows during the April through September
  


24   period of the year.
  


25       Q.    Why only from April to September?
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 1       A.    Because that's the approximate limits of the
  


 2   irrigation season.
  


 3       Q.    Let me see if I've got that right.  What
  


 4   you're telling me is that the water that was taken out
  


 5   above the dams was diverted from, what did you say it
  


 6   was, April to --
  


 7       A.    April through September.
  


 8       Q.    April through September?
  


 9       A.    Yes.
  


10       Q.    And this does not then account for any
  


11   diversions occurring after September and before April
  


12   of the next year?
  


13       A.    I made no adjustments to those flows.
  


14       Q.    Is that consistent throughout your entire
  


15   work; you adjusted just simply for April through
  


16   September?
  


17       A.    This is the only place where I applied that.
  


18       Q.    And what gage did this information come from?
  


19       A.    It's the Tangle Creek gage.
  


20       Q.    It's the Tangle Creek gage?
  


21       A.    Yes.
  


22       Q.    At the beginning of the paragraph below
  


23   Figure 9, you say "The overall hydrologic regime in the
  


24   river (i.e., not considering the effects of upstream
  


25   diversion)..."
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 1             And my question for you is why didn't you
  


 2   consider the effects of upstream diversion?
  


 3       A.    Well, I did.
  


 4       Q.    I'm confused then.
  


 5       A.    I'm sorry.
  


 6       Q.    So am I.
  


 7             I mean the first sentence after your Figure 9
  


 8   says I didn't consider it.
  


 9       A.    I said the --
  


10       Q.    But you said you did up here, right?
  


11       A.    The first sentence of that paragraph is just
  


12   a general statement saying the overall hydrologic
  


13   regime is probably similar now to what it was before,
  


14   if we don't consider the diversions.
  


15       Q.    Okay.  And is it still similar if you do
  


16   consider the diversions?
  


17       A.    Well, it varies by the amount shown by this
  


18   curve.
  


19       Q.    So if I get what you're saying is, without
  


20   the diversions, this curve that you've got here that
  


21   you say represents a period of 1945 to 2013 actually
  


22   represents a period from another 200 years prior to
  


23   that time, roughly?
  


24       A.    Based on the best information available to
  


25   me, the curve represented by the dashed line would be
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 1   applicable to the period prior to the arrival of
  


 2   civilization, as you characterize it.
  


 3       Q.    Right.  So it's representing a period of
  


 4   roughly 200 and whatever 45 from 2013 is years?
  


 5       A.    Well, the specific period that the data
  


 6   represents is 1945 to 2013, and it's a representation,
  


 7   the dashed line, of what that would look like if you
  


 8   didn't have the diversions in the system.
  


 9       Q.    But what you're telling me is the blue line
  


10   is a representation that would be the same but for the
  


11   diversions 200 years ago?  Have I got that right?
  


12       A.    The flow duration curve at that location
  


13   would --
  


14       Q.    The blue line, the solid blue line?
  


15       A.    Not the solid line.  The dashed line would
  


16   represent the -- the flow duration curve that actually
  


17   occurred over a long period of time prior to the start
  


18   of the diversions would have looked like that dashed
  


19   line.
  


20       Q.    I get that.
  


21             But what I'm saying is the solid blue line,
  


22   if I read your first sentence, you're telling me that
  


23   solid blue line is the same as 200 years earlier but
  


24   for upstream diversions?
  


25             "The overall hydrologic regime in the river
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 1   (i.e., not considering the effects of upstream
  


 2   diversion) --"
  


 3       A.    Right.
  


 4       Q.    "-- during the period of the gage
  


 5   measurements appears to be similar to long-term
  


 6   conditions that existed prior to significant human
  


 7   influences," right?
  


 8       A.    Right.
  


 9       Q.    So you're telling me that blue curved line
  


10   for 250 years, or whatever the time frame is to get
  


11   back before civilization arrived, is what it looked
  


12   like absent the diversions?
  


13       A.    If you put the diverted flows back in the
  


14   river, if you didn't take them out, that --
  


15       Q.    That's what it would look like?
  


16       A.    The dashed line is what it would look like.
  


17       Q.    I know it.  But with them taken out, it looks
  


18   like the blue line?
  


19       A.    Okay.
  


20       Q.    Am I right?
  


21       A.    Yes.
  


22       Q.    That's all I'm trying to find out.
  


23       A.    Yes.
  


24       Q.    Okay.  Okay, I assume in this discussion
  


25   you're talking about Burtell and how he arrived at his
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 1   decision too.  And would you explain for me -- explain
  


 2   to me what you understand Mr. Burtell did to arrive at
  


 3   the information that gave you the dashed line?
  


 4       A.    Well, he estimated the quantity of flow that
  


 5   was diverted from the river based on the information
  


 6   available to him.  He also made estimates of the
  


 7   quantity of that flow that was taken out of the river
  


 8   that would return to the river someplace downstream
  


 9   from where it was diverted.  His estimate was they
  


10   total about 316 cubic feet per second total out of the
  


11   river.  57 percent of it was lost to consumptive uses,
  


12   so that means that 43 percent would have gone back into
  


13   the river.  43 percent of that is roughly 185 cubic
  


14   feet per second.
  


15             So my assumption is that at the Tangle Creek
  


16   gage, the flows would have been, during that period,
  


17   about 185 cfs larger than what was actually measured.
  


18       Q.    Okay.  Now, I don't know if this is just a
  


19   misstatement or if it isn't; but right above the
  


20   September 15th, you talk about under natural
  


21   conditions.  Do you see that?
  


22       A.    Yes.
  


23       Q.    Is that a natural condition versus an
  


24   ordinary condition?
  


25             Is this a calculation made based on the
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 1   natural condition of the Verde River?
  


 2       A.    It's an attempt to estimate what the flows
  


 3   would have been at the Tangle Creek gage under natural
  


 4   conditions, without the influence of the diversions.
  


 5       Q.    As opposed to under ordinary conditions?  So,
  


 6   in other words, this study takes into consideration
  


 7   flooding and drought?
  


 8       A.    The full suite of flow records, the complete
  


 9   flow record that I used to develop this curve includes
  


10   floods, droughts, and normal flows.
  


11       Q.    So it was the natural condition of the river,
  


12   as you've defined natural condition, right?
  


13       A.    That's what the paragraph says, yes.
  


14       Q.    As opposed to the ordinary condition, which
  


15   is a different set of circumstances that you defined by
  


16   drawing a circle around this?
  


17       A.    It's a completely separate question, in my
  


18   mind.
  


19       Q.    I get that.  And what I'm saying is the
  


20   calculations done here are based on the natural
  


21   condition; floods, drought, famine, feast?
  


22       A.    Again, they're an attempt to reproduce or to
  


23   estimate the quantities of flow that would have been in
  


24   the river under natural conditions.
  


25       Q.    That's what I'm getting at.  I just don't


      COASH & COASH, INC.                   602-258-1440
      www.coashandcoash.com                 Phoenix, AZ







VERDE RIVER     VOLUME 10     02/24/2015 2243


  


 1   want any confusion.  I don't want to hear later on, no,
  


 2   what I really meant was ordinary conditions.  Right?
  


 3   It's not ordinary condition, because it's got the flood
  


 4   in it, right?
  


 5       A.    Sure.
  


 6       Q.    Okay.  Now, this is the place, isn't this the
  


 7   one -- correct me if I'm wrong -- that we made the
  


 8   correction?
  


 9       A.    Yes.
  


10       Q.    Is this where that goes?
  


11       A.    Yes.
  


12       Q.    And would you just be kind enough to read me
  


13   that correction again so I can make a note in my thing?
  


14       A.    I don't remember exactly what it originally
  


15   said, but the correct numbers are, let's see, we
  


16   diverted -- I've already gone through this. -- 316
  


17   total.  43 percent comes back to the river, so we're
  


18   adding 185.  And so that means that 350 cubic feet per
  


19   second is -- well, the flow would have been less than
  


20   350 cfs about 50 percent of the time and less than
  


21   420 cfs about 75 percent of the time on an annual
  


22   basis.
  


23       Q.    Segments 3 and 4, 24 rapids, thereabouts?
  


24       A.    Sounds right.
  


25       Q.    Do you have a picture of each rapid?
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 1       A.    I would have to go back to see if I have a
  


 2   picture of every rapid.  I'm not sure if I do or not.
  


 3       Q.    And do you have a corresponding cfs number to
  


 4   go with each rapid, if you have a picture?
  


 5       A.    Well, as I've said before, we know what the
  


 6   measured flows are at the gages during the time that
  


 7   the helicopter was flying.
  


 8       Q.    All your pictures are from those four dates,
  


 9   and there aren't any other?
  


10       A.    Either from those -- yes.  Yes.
  


11       Q.    Okay.  No, I get you got the cfs for those
  


12   four.  I didn't realize that every picture was from
  


13   those four dates.
  


14       A.    Yes, of the ones that I took.  We talked
  


15   about other photographs that were not ones that I
  


16   actually took, that I pulled from the website.
  


17       Q.    Okay.  But even for -- I'm just talking we've
  


18   got 24 rapids.
  


19       A.    Right.
  


20       Q.    Did you take a picture of every rapid?
  


21       A.    I just said I'm not sure if I did or not.
  


22       Q.    And so if there's rapids in there that you
  


23   didn't take a picture of, those are ones that you
  


24   pulled from a website?
  


25       A.    Not necessary -- no, actually, I think I have
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 1   pictures of all the ones that I pulled from the
  


 2   website.  I used the website just to give a different
  


 3   perspective on what that rapid looks like.
  


 4       Q.    You've got me confused.  I'm just trying to
  


 5   see if you have a cfs number for every picture?
  


 6       A.    Again --
  


 7       Q.    Whether you took it or somebody else did.
  


 8       A.    -- I know what the flow was at the gages on
  


 9   the date that I took the photographs.  I do not know
  


10   the specific dates that the other photographs were
  


11   taken; and, therefore, I don't know specifically what
  


12   the discharge is in those photographs.
  


13       Q.    Got it.  Okay.  Page 16, which is, I guess,
  


14   your 12, maybe.
  


15       A.    Okay.
  


16       Q.    And in there you talk about modern alluvium,
  


17   and I just want you to tell me what you mean when you
  


18   talk about modern alluvium.  What's modern alluvium
  


19   versus old-fashioned alluvium?
  


20       A.    So which page are we talking about now?
  


21       Q.    Okay.  Figure 15 is in the middle of it.  The
  


22   paren Figure 15.  Figure 16 is down at the start of the
  


23   next paragraph.
  


24       A.    You mean the reference to those figures?
  


25       Q.    Yes.  It starts out, at the top of the page,
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 1   2.2.3, Segment 4.
  


 2       A.    Okay.  And your question, again, please?
  


 3                  MR. BREEDLOVE:  I'm sorry, so what page
  


 4   is that on your --
  


 5                  THE WITNESS:  It's Page 20 in the PDF
  


 6   file or it's Page 16 in the actual document.
  


 7                  MR. BREEDLOVE:  Is there any way that
  


 8   you can refer to the page number of the document?
  


 9                  MR. HELM:  I did.  I said 16.
  


10                  MR. BREEDLOVE:  No, I know; but when
  


11   you're doing your questioning, can you refer to the
  


12   page number of the document rather than the PDF?
  


13                  MR. HELM:  Oh, this thing?  Sure.  I'll
  


14   do whatever you want.  I'll try.  Let me put it that
  


15   way.  I might not do everything you want.
  


16                  MR. BREEDLOVE:  Thank you.
  


17   BY MR. HELM:
  


18       Q.    Yeah, I want to know what the definition of
  


19   modern alluvium is, as distinguished from alluvium or
  


20   old alluvium?
  


21       A.    Right.  I think in geologic terms, I would
  


22   say it's Holocene-age alluvium.  It's alluvium that's
  


23   been deposited under the current hydrologic regime,
  


24   recent.
  


25       Q.    How many years back; thousands?
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 1       A.    Generally speaking, modern alluvium would not
  


 2   be thousands of years old.
  


 3       Q.    Before civilization, as I use it?
  


 4       A.    Well, it's difficult to answer that question,
  


 5   because it depends on the context that you're asking
  


 6   the question.
  


 7       Q.    I just want to know -- you've used it several
  


 8   times in your report.
  


 9       A.    Sure.
  


10       Q.    And I'm not a geologist or a hydrologist, and
  


11   I don't know what a modern alluvium is from alluvium or
  


12   old alluvium.
  


13       A.    Well, it's alluvium that's been moved to its
  


14   present location under the current hydrologic regime,
  


15   relatively recently.
  


16       Q.    Okay.  When you were determining navigability
  


17   of the Verde River, what was your understanding of how
  


18   long it had to be navigated, in terms of time, to be
  


19   held navigable?
  


20       A.    I didn't have a specific time in mind.
  


21       Q.    In your mind, would it have had to have been
  


22   navigable all year round?
  


23       A.    Not necessarily.
  


24       Q.    Could we have navigated it for four months
  


25   and had that been good enough to be navigable for
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 1   title?
  


 2       A.    It could have been.
  


 3       Q.    On Page 16 you use the wording, at the end of
  


 4   the paragraph, that these are not the greatest
  


 5   challenges to navigation; and I think that's in the
  


 6   last full paragraph, maybe.
  


 7       A.    Yes, I see that.
  


 8       Q.    What do you mean when you use that kind of
  


 9   terminology, not the greatest challenges to navigation?
  


10             Do you expect a guy in an old canoe to get
  


11   through?
  


12       A.    What I mean is there are many other locations
  


13   along the river that would be more challenging to
  


14   navigate, more difficult to navigate than the sites
  


15   where we did our detailed studies.  The rapids,
  


16   specifically.
  


17       Q.    Those three sites; you're talking about three
  


18   sites?
  


19       A.    This is referring to those three sites, yes.
  


20       Q.    So you wouldn't disqualify the river from
  


21   being navigable if you had to rely on just those three
  


22   sites?
  


23       A.    If the entire river was like those three
  


24   sites, it would move it certainly more in the direction
  


25   of being navigable.
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 1       Q.    And in the paragraph right below there, you
  


 2   see "Pearthree, 1993"?
  


 3       A.    Yes.
  


 4       Q.    And right after that you say "The active
  


 5   channel at this site is about 200 feet wide and flanked
  


 6   by narrow bands of vegetation."
  


 7             Do you see that?
  


 8       A.    Yes.
  


 9       Q.    What's the time frame we're dealing with with
  


10   that description?
  


11       A.    Well, it's a description of what we observed
  


12   when we did our data collection.
  


13       Q.    So 2002?
  


14       A.    Yes.
  


15       Q.    Was it little, low flows?
  


16       A.    At that site the flows were between 250 and
  


17   300 cfs.
  


18       Q.    Figure 11, right above it, you're talking
  


19   about the Tangle Creek gage, and you give us the 259 to
  


20   296 cfs numbers there?
  


21       A.    Yes.
  


22       Q.    What would those numbers be with the Burtell
  


23   correction?
  


24       A.    Actually, they would be the same.
  


25       Q.    So those are Burtell-corrected numbers that
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 1   you use?
  


 2       A.    No.  They're outside the period for which I
  


 3   made the corrections; November.
  


 4       Q.    Oh, get it.  These fall within the April
  


 5   to -- these numbers fall outside the April to
  


 6   September --
  


 7       A.    Yes.
  


 8       Q.    -- time frame?
  


 9       A.    Yes.
  


10       Q.    Okay.  What would they be if you made the
  


11   Burtell correction to them, even though it's outside
  


12   the time?
  


13       A.    Well, they would be 185 cfs --
  


14       Q.    More?
  


15       A.    -- larger.
  


16       Q.    Is that alls it is; it would be --
  


17       A.    Yeah.
  


18       Q.    -- 259 plus 185 and 296 plus 185?
  


19       A.    Yes.
  


20       Q.    Okay.  This would be Figure 17.
  


21             These numbers, are they outside the April to
  


22   September that this plot represents?  Are these the 259
  


23   numbers, or are they the --
  


24       A.    Yes.  This is demonstrating that our model
  


25   calibrates to the measured water surface at those
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 1   flows.
  


 2       Q.    And it's using the 259?
  


 3       A.    Yes, and 296.
  


 4       Q.    All right.  And if I wanted to make it look
  


 5   like Burtell, I would add the 185 to it?
  


 6       A.    But I don't want to make it look like
  


 7   Burtell --
  


 8       Q.    I know you don't.
  


 9       A.    -- because it's outside the April to
  


10   September period.
  


11       Q.    If we wanted to compare the Burtell numbers,
  


12   we would add the 185 to it?
  


13       A.    Well, the purpose of this plot is to compare
  


14   our predicted water-surface elevation from the model
  


15   with the measured values.  We measured values of 259 to
  


16   296.  Those were the measured values at the gage.  And
  


17   we have water-surface elevations, so we run the model
  


18   for those flows to see if we match the water surface.
  


19   It's irrelevant of the time frame.
  


20       Q.    Can we agree that my purposes might not be
  


21   your purposes?
  


22       A.    Sure.
  


23       Q.    Good enough.
  


24             Okay, now, this is Figure 20, which is one of
  


25   your 1934 aerials, right?
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 1       A.    Yes.
  


 2       Q.    Would you tell me how many braids you see in
  


 3   this photo?
  


 4             And just kind of identify, give us a running
  


 5   tour, starting at the top, where you see the first
  


 6   braid, where you see the second, third, fourth, fifth,
  


 7   what have you?
  


 8       A.    Well, at this flow level -- well, parts of
  


 9   this actually appear dry.  But there's one channel that
  


10   comes around the left side of the valley.  It's a
  


11   single-thread channel through this constriction, and
  


12   then there are other higher flow chutes back that you
  


13   see across this bar.
  


14       Q.    So there's just that one, basically, that one
  


15   chute that you see coming down --
  


16       A.    No.
  


17       Q.    -- from the top on an angle?
  


18       A.    No, I see other high flow chutes.  There's
  


19   one between the vegetation here.  There's a scar here
  


20   that probably a high flow chute.  There's a scar here
  


21   that was a high flow chute.
  


22       Q.    There's inactive at this point --
  


23       A.    They are not carrying --
  


24       Q.    -- because they're not carrying any water?
  


25       A.    They're not carrying water at this point.
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 1       Q.    Do you know the cfs when this one was taken?
  


 2       A.    I actually don't.
  


 3       Q.    Do you have it; is it just not with you
  


 4   today, but is it recorded somewhere where we could
  


 5   look?
  


 6       A.    I don't know the specific date that this
  


 7   photograph was taken on.  If we knew that, we could
  


 8   certainly look.
  


 9             Well, maybe not, because --
  


10       Q.    Because we don't have gage records back that
  


11   far?
  


12       A.    -- the gage record doesn't go back that far.
  


13       Q.    Do the gage records go back that far?
  


14             And I think his answer was is he shook his
  


15   head and said they don't go back that far.
  


16       A.    At this location, they do not.
  


17                  COMMISSIONER ALLEN:  Mr. Chairman.
  


18                  CHAIRMAN NOBLE:  Bill.
  


19                  COMMISSIONER ALLEN:  Yes.  If you look
  


20   at the USGS publication, Part 9, Colorado River Basin
  


21   through September of 1950, during that particular year,
  


22   the flow in 1934 did not exceed 257 cubic feet per
  


23   second.  So it was a low flow; it was relatively low
  


24   flow during this period.
  


25                  MR. HELM:  Boy, I'm miserable on
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 1   history.  Were the dams in place or not in place?
  


 2                  COMMISSIONER ALLEN:  No.
  


 3                  MR. HELM:  They're not in place?
  


 4                  COMMISSIONER ALLEN:  No.
  


 5                  MR. HELM:  I hate to cross-examine you,
  


 6   Commissioner, but how long -- does that have cfs for
  


 7   all of that year?
  


 8                  COMMISSIONER ALLEN:  It has for each
  


 9   month.
  


10                  MR. HELM:  Oh, for each month?
  


11   Dynamite.
  


12                  COMMISSIONER ALLEN:  Yes.
  


13                  MR. BREEDLOVE:  Is that in evidence?
  


14                  CHAIRMAN NOBLE:  Bill, what are you
  


15   looking at?
  


16                  COMMISSIONER ALLEN:  Yes, it is.
  


17                  MR. HELM:  Could you tell me what
  


18   exhibit number it is?
  


19                  COMMISSIONER ALLEN:  I'm not sure what
  


20   the --
  


21                  MR. SLADE:  We'll find it.
  


22                  COMMISSIONER ALLEN:  I think it's been
  


23   presented by two or three people, but I'm not sure what
  


24   the number of it is.
  


25                  MR. BREEDLOVE:  I thought so.  I just
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 1   wanted to know for the record what we're referring to.
  


 2                  MR. HELM:  Joy, will you give us the
  


 3   record citation?
  


 4                  MS. HERNBRODE:  I'm working on it.
  


 5                  MR. HELM:  Thank you.
  


 6                  COMMISSIONER ALLEN:  It's not marked on
  


 7   my copy.
  


 8                  MS. HERNBRODE:  Is that the U.S.
  


 9   Department of Interior Report on Water Supply of the
  


10   Lower Colorado?
  


11                  COMMISSIONER ALLEN:  Compilation of
  


12   Records of Surface Waters of the United States Through
  


13   September 1950, Part 9, Colorado River Basin,
  


14   Geological Survey Water-Supply Paper 1313.
  


15                  MR. HOOD:  I believe that's Freeport 31
  


16   or 33.
  


17                  MS. HERNBRODE:  I also have X045.
  


18                  MR. HOOD:  Freeport 33.
  


19                  MR. HELM:  Do we have a consensus?
  


20                  MS. HERNBRODE:  X045 has five pages in
  


21   it that appears to be that document.
  


22                  MR. BREEDLOVE:  Yes.
  


23                  Joy is correct, it's X045.
  


24                  CHAIRMAN NOBLE:  Who are you going to
  


25   believe?
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 1                  COMMISSIONER ALLEN:  No, I agree with
  


 2   you.  I don't object to that.  It has five pages.
  


 3                  CHAIRMAN NOBLE:  That's why it's X05.
  


 4   I'm with you every time.
  


 5                  MR. SLADE:  45.
  


 6   BY MR. HELM:
  


 7       Q.    Page 33, Figure 27.
  


 8       A.    Yes.
  


 9       Q.    That's another one of your three study sites,
  


10   right?
  


11       A.    Yes, it is.
  


12       Q.    And, again, are the information that's
  


13   collected for that study site outside of the April to
  


14   September time frame?
  


15       A.    Yes.
  


16       Q.    And if we want to adjust it, we would just
  


17   still add a 185 to it?
  


18       A.    You could add 185 to the numbers, yes.
  


19       Q.    Figure 28, Page 34.  Again, this figure is
  


20   constructed when Horseshoe was empty, correct?
  


21       A.    It was pretty empty at the time we collected
  


22   these data points.
  


23       Q.    And that would be the same for Figure 33 --
  


24   or, I'm sorry, Figure 27 also?
  


25       A.    Yes.
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 1       Q.    Figure 30, Page 35.  Again, this is your
  


 2   third location that you studied?
  


 3       A.    Yes.
  


 4       Q.    And the same comments that we've discussed at
  


 5   the other locations would apply to this one?
  


 6       A.    Yes.
  


 7       Q.    The same with Figure 31?
  


 8       A.    Yes.
  


 9       Q.    You'll be happy to know I'm through that.
  


10             Still not out of computers, though.
  


11             I'm back to definitions for a minute again.
  


12   You talked about different types of channels in your
  


13   report.  You've got an active, a chute, a low flow, a
  


14   main; fair enough?
  


15       A.    There is discussion of that in the MEI 2003
  


16   report.
  


17       Q.    I just want you to define active, chute, low
  


18   flow, and main for me, as you use them.
  


19       A.    Yes.  The active channel is the portion of
  


20   the channel that is mostly unvegetated, and it contains
  


21   modern alluvium that is moved around by the river at
  


22   appropriate flow levels.
  


23             What was the next one?  Chute.
  


24       Q.    Chute.
  


25       A.    A chute channel is a channel that cuts across
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 1   a bar or on the back side of a bar.
  


 2             The next one is main channel.  Main channel
  


 3   and active channel are probably synonymous in this
  


 4   sense.
  


 5             And what was the fourth?
  


 6       Q.    You can skip it.  It's low flow, and you've
  


 7   already done that.
  


 8       A.    Okay.
  


 9       Q.    You have put rapids and riffles kind of in
  


10   the same category, or at least that's the impression I
  


11   get, in terms of them being significant impediments in
  


12   the river.
  


13       A.    Okay.
  


14       Q.    Fair?
  


15       A.    Okay.
  


16       Q.    And I would like you -- forget about rapids
  


17   for a minute, but explain to me how a riffle is a
  


18   significant impediment to a historical watercraft.
  


19       A.    Because they're very shallow, so there isn't
  


20   enough draft.
  


21       Q.    Couldn't handle your 13-inch boat?
  


22                  CHAIRMAN NOBLE:  Inch?
  


23   BY MR. HELM:
  


24       Q.    Depth.  I forget what -- the poling boat or
  


25   whatever.
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 1       A.    Many of the riffles I doubt would have
  


 2   13 inches of depth through the riffle.
  


 3       Q.    Did you verify the depth of the riffles along
  


 4   the Verde?
  


 5       A.    Only the ones at the three study sites.
  


 6       Q.    Is the significant impediment of a rapid just
  


 7   that it's a bigger riffle?
  


 8       A.    Well, I think in general, there would be more
  


 9   hazards associated with a rapid than a riffle.  The
  


10   main issue with the riffle is the shallow draft.  A
  


11   rapid there are other issues of, you know, danger of
  


12   overturning, rough water that is hard to navigate.
  


13       Q.    You know, one thing comes to mind.  I haven't
  


14   yet heard you talk about beaver dams.
  


15       A.    I don't believe I --
  


16       Q.    Are there no beaver dams on the Verde?
  


17       A.    I have no knowledge of beaver dams on the
  


18   Verde River.
  


19       Q.    You didn't see one on any of your flights?
  


20       A.    I don't recall seeing a beaver dam, no.
  


21       Q.    So that impediment may not exist on the
  


22   Verde?
  


23       A.    It may or may not.  I'm not speaking to that
  


24   question.
  


25       Q.    You don't know, at any rate?
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 1       A.    I do not know.
  


 2       Q.    Just a clarification question.  You rely on
  


 3   Hereford, et al., 1997 and Graf, 1979 for your
  


 4   proposition on Page 5 that alluvial fans and bars form
  


 5   rapids that severely limit navigability; is that
  


 6   correct?
  


 7       A.    Yes.
  


 8       Q.    Could you tell me where on the Verde you find
  


 9   the large fan-forming debris flows?
  


10       A.    Well, I think we addressed that with
  


11   Ms. Hernbrode yesterday.
  


12       Q.    I sometimes miss those.
  


13       A.    I'm sorry?
  


14       Q.    I sometime missed that.  I might nod off back
  


15   there.
  


16       A.    That's fair enough.
  


17             There are a number of places where alluvial
  


18   fans constrict the river against the side of a canyon
  


19   wall, and they create riffles and rapids.
  


20       Q.    Can you tell me where; can you identify any
  


21   of them?
  


22       A.    I would have to go through the photographs of
  


23   all the rapids on the Verde River.  As I sit here right
  


24   now, I can't point you to a specific one.
  


25       Q.    Can you identify any of them from the
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 1   photographs that you've put in your report?
  


 2       A.    I may be able to.
  


 3       Q.    Okay.  We'll come back to that.
  


 4             The only waterfall I think you're aware of is
  


 5   Verde Falls, right?
  


 6       A.    That's the only thing I am aware of that
  


 7   would come close to qualifying as a falls.
  


 8       Q.    I understand.
  


 9       A.    Yeah.
  


10       Q.    And you might get an argument from some
  


11   people on whether it's a falls or not?
  


12       A.    That's also true.
  


13       Q.    And historically, in terms of what you've
  


14   read and what you've researched, you haven't seen any
  


15   other falls mentioned?
  


16       A.    I have not.
  


17       Q.    Not all rapids get worse at higher flows, do
  


18   they?
  


19       A.    Not necessarily, no.
  


20       Q.    They can wash out; and if it's deep enough,
  


21   you just go right over the top of them and never know
  


22   they're there, right?
  


23       A.    That does happen, yes.
  


24       Q.    Did you make any study along the Verde to
  


25   determine whether all of them always stayed nasty
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 1   rapids or whether they washed out at certain depths,
  


 2   that sort of stuff?
  


 3       A.    I didn't.
  


 4       Q.    Maybe I misunderstood this.  On Page 9 of
  


 5   your report, you state that Segment 5 is entrenched in
  


 6   a relatively narrow, deep canyon.  Yet you're talking
  


 7   about it being braided.  And you confused me.
  


 8       A.    Different segments.
  


 9       Q.    I thought they were both Segment 5.
  


10       A.    Can you read for me the specific language
  


11   you're talking about?
  


12       Q.    Page 9.  No, I just made a note to myself.  I
  


13   can pull up Page 9, if you want.
  


14       A.    Page 9.
  


15       Q.    You'll have to look for me.  I can't see.
  


16       A.    Sorry.
  


17       Q.    I'm sorry.
  


18             You know, let's just forget about it.  It's
  


19   not a big enough deal.
  


20             Is it fair to say that all rivers everywhere
  


21   experience occasional navigational difficulties?
  


22       A.    I'm not sure I'm prepared to make that broad
  


23   of a statement.
  


24       Q.    Your island-braided discussion --
  


25       A.    Yes.
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 1       Q.    -- what you mean there, if I've got it
  


 2   correctly, is that there's two channels with an island
  


 3   stuck in the middle of them?
  


 4       A.    Well, when I refer to island-braided, I'm
  


 5   referring to a system where, for some reason, a bar or
  


 6   an island has formed in the middle between two
  


 7   channels, and it's a relatively stable feature under
  


 8   the present condition.
  


 9       Q.    You and I are on the same wavelength.  That's
  


10   exactly what I mean.  It's got a channel on this side,
  


11   a channel on this side, and solid ground in between?
  


12       A.    Right.
  


13       Q.    Did you have Mr. Burtell's report before you
  


14   finished your report?
  


15       A.    I'm sure I did, yes.
  


16       Q.    Do you guys have any system of coordination
  


17   worked out between the two of you?
  


18       A.    We have no formal system of coordination, no.
  


19       Q.    Informal?
  


20       A.    I wouldn't even go that far, I think.
  


21                  MR. HOOD:  If you look on the relative
  


22   dates of submission, John, that probably answers your
  


23   question, if you're really interested in an answer.
  


24                  CHAIRMAN NOBLE:  That was testimony by
  


25   Mr. Hood.
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 1                  MR. HELM:  I heard that.  Can we swear
  


 2   him in?
  


 3   BY MR. HELM:
  


 4       Q.    All of the curves, modeling you did are in
  


 5   sections of the river that are affected, to some
  


 6   degree, by the dams, right?
  


 7       A.    Sites 2 and 3 are definitely directly
  


 8   affected by the dams.  There is some minor effect
  


 9   during very short periods of time in the lower portion
  


10   of Site 1, of Horseshoe Reservoir specifically?
  


11       Q.    One that I'm not sure I got the definition
  


12   for from you, boating channel.
  


13       A.    I'm not sure I've used that phrase.
  


14       Q.    It's been used a lot.  What do you understand
  


15   it to mean?
  


16       A.    I assume it's the channel that you would put
  


17   your boat in.
  


18       Q.    Okay.  Presumably the one with the most
  


19   water?
  


20       A.    That would be logical.
  


21       Q.    Do you have any rating curves for Segment 5
  


22   downstream of Needle Rock?
  


23       A.    I don't believe so.  I'm pretty sure our
  


24   Site 3 is upstream from Needle Rock.
  


25       Q.    Do you have any depth estimates for that
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 1   Segment 5?
  


 2       A.    I have no specific depth estimates.
  


 3       Q.    Other than the three cross-sections, do you
  


 4   have any specific depth evidence anywhere?
  


 5       A.    Well, I have more than three cross-sections.
  


 6       Q.    I'm talking about your three locations.
  


 7       A.    Okay.
  


 8             Those are the places where I have
  


 9   quantifiable data on depths.
  


10       Q.    Page 32, last paragraph before your
  


11   conclusion, you say the low flow channels were most
  


12   likely wider, shallower and less stable.
  


13       A.    Okay.
  


14       Q.    What specific evidence do you have to support
  


15   that statement?
  


16       A.    Well, first of all, I'm inferring that from
  


17   the fact that there would be less riparian vegetation,
  


18   and we discussed that at some length this morning.
  


19       Q.    So you don't have anything specific other
  


20   than it's your understanding of the way rivers operate?
  


21       A.    And the 1934 photographs certainly indicate
  


22   that.
  


23       Q.    Aren't those '34 photographs upstream of
  


24   Horseshoe?
  


25       A.    No.
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 1       Q.    Okay.  Making progress.
  


 2             Page 5 through 9, your pictures are not
  


 3   pictures of the Verde, correct?
  


 4                  MR. MCGINNIS:  I'm sorry, John, are you
  


 5   on the report or the PowerPoint?
  


 6                  MR. HELM:  Report.  If I put the
  


 7   PowerPoint in here, we're really going to get messed
  


 8   up.
  


 9                  MR. MCGINNIS:  If you want to look at
  


10   the pictures, you might want to change your mind.
  


11                  MR. HELM:  Well, I could.  I'm going for
  


12   it.
  


13                  You're right.  I must have been looking
  


14   at the PowerPoint.
  


15   BY MR. HELM:
  


16       Q.    These are the pictures of Alaska and places
  


17   like that?
  


18       A.    Yes.
  


19       Q.    And none of those are of the Verde River?
  


20       A.    They are not.
  


21       Q.    None of those are even of a river in Arizona,
  


22   are they?
  


23       A.    They are not.
  


24       Q.    Okay.  Are any of them of what you would,
  


25   quote/unquote, call dryland rivers?
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 1       A.    The first photograph of the Colorado River,
  


 2   that's in a dryland area.  I would call that a dryland
  


 3   river.  The others, probably not.
  


 4       Q.    The charts that Dr. Schumm invented --
  


 5       A.    Yes.
  


 6       Q.    -- you testified that some portions of the
  


 7   Verde may not fit on that chart?
  


 8       A.    Yes.
  


 9       Q.    Explain to me what you mean when it won't fit
  


10   or they won't fit on the chart.
  


11       A.    Good portions of Segments 3 and 4 are
  


12   controlled by bedrock and erosion-resistant old
  


13   terraces and other basin-fill material that is also
  


14   erosion-resistant.
  


15             This chart specifically refers to rivers that
  


16   build their character within transportable alluvium.
  


17   And so when you have bedrock controls or those sorts of
  


18   controls on the behavior of the river, that tends to
  


19   overshadow the effects of the alluvial processes and,
  


20   therefore, controls the form of the river.
  


21       Q.    So basically what we can say about that chart
  


22   is that it's applicable to Segment 5 and probably only
  


23   Segment 5?
  


24       A.    Of the three segments that I specifically
  


25   studied, yes.
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 1       Q.    And you don't know whether it's applicable to
  


 2   the other two?
  


 3       A.    There would be portions of Segment 4 that
  


 4   some aspects of this chart would be applicable, and at
  


 5   Segment 3, for that matter.
  


 6       Q.    Okay.  Let me see if I'm on the right --
  


 7             Would you pull up Page 23 of your -- I'm
  


 8   having a mental break -- of your program that you ran
  


 9   here when you were testifying?
  


10       A.    The PowerPoint?
  


11       Q.    Yeah.  Maybe it was Page 23 of the other.
  


12   I'm talking about you had a discussion where you were
  


13   talking about a 2-foot depth during a period of low
  


14   flow.  I took that to mean when you were studying your
  


15   three areas, with no water in the lake.  Do you recall
  


16   that testimony?
  


17       A.    Not specifically.  I'm not sure what you're
  


18   referring to.
  


19       Q.    I have a reference to Page 23.  Would you
  


20   look at Page 23 on your report?
  


21             What's the depth of the water-surface
  


22   elevation we're looking at in there?
  


23       A.    Well, it's highly variable.
  


24       Q.    Any of it 2 foot or better?
  


25       A.    2 feet or more?
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 1       Q.    Yeah.
  


 2                  COMMISSIONER ALLEN:  What page is that?
  


 3                  THE WITNESS:  It's Page --
  


 4                  MR. HELM:  23.
  


 5                  COMMISSIONER ALLEN:  Not in the
  


 6   PowerPoint.
  


 7                  MR. HELM:  No.  We're on the --
  


 8                  COMMISSIONER ALLEN:  But that is also in
  


 9   the PowerPoint.
  


10                  THE WITNESS:  Oh, I'm sorry.
  


11   BY MR. HELM:
  


12       Q.    Okay, that could very well be.  I don't have
  


13   the PowerPoint.
  


14       A.    Oh, I'm sorry.  Let me get it up on the
  


15   screen.  I didn't realize it was new.
  


16       Q.    Is there any portion of the water depth
  


17   you're displaying here that is 2 feet?
  


18       A.    Yes.
  


19       Q.    What portion?  Identify it with your little
  


20   trusty red dot.
  


21                  COMMISSIONER ALLEN:  What page is that,
  


22   Bob?
  


23                  THE WITNESS:  23.
  


24                  COMMISSIONER ALLEN:  26?
  


25                  THE WITNESS:  23.
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 1                  COMMISSIONER ALLEN:  Not in the
  


 2   PowerPoint?
  


 3                  THE WITNESS:  No, it's in the report.
  


 4                  COMMISSIONER ALLEN:  But it's also in
  


 5   the PowerPoint.
  


 6                  THE WITNESS:  Oh, it is in the
  


 7   PowerPoint.
  


 8                  MR. HELM:  Oh.  I don't know the page.
  


 9   It could very well be.
  


10                  THE WITNESS:  I don't know what page it
  


11   is in the PowerPoint.
  


12                  MR. FULLER:  34.
  


13                  MS. HERNBRODE:  34.
  


14                  THE WITNESS:  Yes.
  


15                  I'm sorry, the question was?
  


16   BY MR. HELM:
  


17       Q.    You were going to show me where the 2 foot
  


18   depths are with your trusty little red dot.
  


19       A.    Yes.  So these blocks are 5 feet from one
  


20   grid point to the other.
  


21       Q.    Okay.
  


22       A.    So about 40 percent of that.  So anywhere
  


23   that you have the distance between this water surface
  


24   line and the solid black line is greater than about
  


25   40 percent of one of those blocks is 2 feet or more.
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 1   So this area looks to be more than 2 feet.  This pool
  


 2   is more than 2 feet.  That pool is more than 2 feet.
  


 3   This area up here is more than 2 feet.
  


 4       Q.    Now, this was done at a very low flow in the
  


 5   river, correct?
  


 6       A.    This represents flows between 260 and
  


 7   300 cfs.
  


 8       Q.    Do you classify that as a low flow?
  


 9       A.    No.
  


10             Flows are lower than that more than
  


11   50 percent of the time.
  


12       Q.    This was done when there was no water in the
  


13   lake, correct?
  


14       A.    The reservoir level was quite low when we
  


15   collected the data that you see here.
  


16       Q.    So there's no backwater effect at this point
  


17   in time up here?
  


18       A.    There is no backwater effect.
  


19       Q.    You testified, when you were testifying on
  


20   direct, I believe, that you didn't see any impact in
  


21   the Tangle Creek area as a result of Horseshoe Lake at
  


22   the time you were doing the study?
  


23       A.    Yes, that's correct.
  


24       Q.    And is the reason you didn't see any impact
  


25   because there was no water in Horseshoe at that time?
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 1       A.    No, I looked at a broader perspective in
  


 2   terms of the frequency with which the reservoir gets up
  


 3   in -- when it gets to high elevations and what portion
  


 4   of those sites are impacted, the relative elevations of
  


 5   the water surface during those times, and the profile
  


 6   of the river.  I looked at the character of the
  


 7   sediment in the river.
  


 8       Q.    You talked about the -- I don't remember the
  


 9   name of it, but the canoe guide that you had, that you
  


10   were taking rapids from and talking descriptions of the
  


11   rapids and this sort of stuff; do you recall that?  You
  


12   used the State Canoe Guide or whatever it was?
  


13       A.    There were two different guides.  I used the
  


14   Forest Service Guide, and I also looked at the Arizona
  


15   State Parks.
  


16       Q.    Sure.  And I think in both of them, but I
  


17   could be wrong, you stated that at certain places, for
  


18   example, at the Verde Falls, the guide recommended
  


19   scouting?
  


20       A.    I believe both of them recommend scouting.
  


21       Q.    Why would you scout the Verde Falls if it was
  


22   an impediment to navigation?  You would just get out
  


23   and go around it, wouldn't you, portage?
  


24       A.    Not necessarily.
  


25       Q.    So there are some people or at some times of
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 1   the year when one could navigate Verde Falls?
  


 2       A.    People boat through Verde Falls, yes.
  


 3       Q.    And that's the reason the boating guides tell
  


 4   us to scout it is go up and take a look at it, and you
  


 5   could probably get through it if it looks good?
  


 6       A.    I don't think they're making any judgment
  


 7   about whether you can probably get through it, but it's
  


 8   a wise idea to go have a look at it before you try it.
  


 9       Q.    If you couldn't, wouldn't you think they
  


10   would say don't do it, get out and carry your boat
  


11   around?
  


12       A.    Well, in fact, one of the guides recommends
  


13   portaging around it.
  


14       Q.    So they do tell you that when it is that
  


15   problem?
  


16       A.    Yes.
  


17       Q.    I think I've got it right.  You didn't
  


18   attempt to quantify any of the depths of any of the
  


19   riffles you identified on the Verde, correct?
  


20       A.    No, that's not correct.
  


21       Q.    What ones -- well, except for the three that
  


22   might be at your site.
  


23       A.    Yes, that is correct.
  


24       Q.    So the other 21, or whatever there are, you
  


25   didn't attempt to do anything?


      COASH & COASH, INC.                   602-258-1440
      www.coashandcoash.com                 Phoenix, AZ







VERDE RIVER     VOLUME 10     02/24/2015 2274


  


 1       A.    I did not make measurements at those riffles.
  


 2       Q.    A stream gage can be used to get a flow rate,
  


 3   correct?
  


 4       A.    Yes.
  


 5       Q.    A rating curve is used to estimate flow at
  


 6   the gage, correct?
  


 7       A.    Yes.
  


 8       Q.    Can you describe how to go from a discharge
  


 9   to a flow depth or vice versa with that information?
  


10       A.    You can't infer the flow depth from just that
  


11   information.
  


12       Q.    You can or cannot?  I'm sorry.
  


13       A.    You cannot.
  


14       Q.    Cannot.
  


15       A.    You cannot.
  


16       Q.    Why can't you?  What are you missing?
  


17       A.    Because it tells you nothing about where the
  


18   bottom of the river is.
  


19       Q.    Okay.  So in addition to those two items, you
  


20   need to know where the bottom of the river is, and I
  


21   assume by that you mean an elevation?
  


22       A.    Yes.
  


23       Q.    An identifiable elevation?
  


24       A.    Yes.
  


25       Q.    You used at varying times requirements that
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 1   the flows have to be reliable in order to make a river
  


 2   navigable.
  


 3       A.    Okay.
  


 4       Q.    And I just would like you to tell me how long
  


 5   is reliable?
  


 6       A.    Well, similar to your question about what's
  


 7   an ordinary flow, there isn't a hard, fast number for
  


 8   reliable.  It has to be a long enough period of time to
  


 9   support commerce.
  


10       Q.    Okay.  And I just want to know what you think
  


11   that time frame is from your perspective; not from the
  


12   perspective of anybody else.
  


13       A.    I'm not sure that I have a specific quantity
  


14   of time in mind.
  


15       Q.    You know it when you see it; is that the --
  


16       A.    I guess so.
  


17       Q.    And you haven't seen it on the Verde?
  


18       A.    I haven't seen it on the Verde.
  


19                  MR. HELM:  I don't have any more
  


20   questions.
  


21                  I can do more, if you want.
  


22                  CHAIRMAN NOBLE:  Is there anyone who
  


23   wishes to ask Dr. Mussetter some questions?
  


24                  Yes, please.
  


25                  MS. ARMSTRONG:  Just a few.
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 1                  MR. HOOD:  I will have just a few as
  


 2   well.
  


 3                  CHAIRMAN NOBLE:  Mr. McGinnis?
  


 4                  MR. MCGINNIS:  Just a few; 10 minutes,
  


 5   maybe.
  


 6                  MR. HELM:  You're listening to a
  


 7   fairytale right now.
  


 8                  MR. MCGINNIS:  I'll be shorter than
  


 9   Mr. Helm.
  


10                  CHAIRMAN NOBLE:  Did you say 10 over
  


11   here?
  


12                  MS. HERNBRODE:  I'm good, thank you.  I
  


13   had enough fun yesterday.
  


14                  CHAIRMAN NOBLE:  Let's take a break now.
  


15                  COMMISSIONER ALLEN:  Mr. Chairman,
  


16   before we do, in reviewing again the data that I spoke
  


17   of earlier for 1934, there is a time during August of
  


18   that year that the flow was 452 cubic feet per second.
  


19   The mean for the year was 227.
  


20                  CHAIRMAN NOBLE:  Thank you.
  


21                  COMMISSIONER ALLEN:  I would also make
  


22   one other comment.
  


23                  If you take the means for the years
  


24   1890, 1889 through statehood, 2012, the mean is 783.96
  


25   cubic feet per second.
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 1                  If you take the mean for the time frame
  


 2   between 1912 and 1938, when I believe it -- through
  


 3   '38, between '38 and '39, at least 26 years, the mean
  


 4   is 772.54 cubic feet per second.
  


 5                  After Bartlett was closed, the mean was
  


 6   560 cubic feet per second, based on the data that's
  


 7   here.
  


 8                  CHAIRMAN NOBLE:  Are there any questions
  


 9   for Mr. Allen?
  


10                  Okay.
  


11                  MR. HELM:  I can ask you some, if you
  


12   want.
  


13                  CHAIRMAN NOBLE:  No.  We'll take a break
  


14   now.
  


15                  (A recess was taken from 2:40 p.m. to
  


16   2:59 p.m.)
  


17                  CHAIRMAN NOBLE:  Are we ready to
  


18   proceed?
  


19                  MS. ARMSTRONG:  I am.
  


20                  CHAIRMAN NOBLE:  Dr. Mussetter, Jody,
  


21   George?
  


22                  Okay, we're ready to go.
  


23                  MS. ARMSTRONG:  Well, good afternoon,
  


24   Commissioners.  Susan Montgomery for the Yavapai-Apache
  


25   Nation.
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 1                     CROSS-EXAMINATION
  


 2   BY MS. ARMSTRONG:
  


 3       Q.    And, hello, Mr. Mussetter.
  


 4       A.    Hello.
  


 5       Q.    How are you today?
  


 6       A.    I'm doing fine.
  


 7       Q.    Yes, the marathon is proceeding posthaste.
  


 8             I just had a couple of points of
  


 9   clarification, and it may be that I didn't understand
  


10   the question or maybe the answer.  So I'm going to try
  


11   to role through this very quickly, and I just want to
  


12   start with something I thought I heard you say before
  


13   lunch today, when you were talking to Mr. Helm, and I
  


14   just want to be clear if this is your testimony.
  


15             I think I heard you say that braided channels
  


16   did not exist upstream of Bartlett during ordinary and
  


17   natural conditions.  Was that the intent of your
  


18   testimony?
  


19       A.    When I made the statement, I was specifically
  


20   thinking of Segments 3 and 4.  I wasn't really thinking
  


21   of the upper two segments that I didn't do detailed
  


22   work on.
  


23       Q.    And despite the fact that you said you didn't
  


24   do detailed work on it, you did review, and as you
  


25   stated in your earlier testimony, significant materials
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 1   and used your own professional judgment, and you did
  


 2   come to some conclusions about those segments upstream,
  


 3   particularly Segment 2, upstream of Bartlett?
  


 4       A.    That's correct.
  


 5       Q.    Okay.  So let me just ask you.  Is it your
  


 6   testimony then that braided conditions did exist under
  


 7   ordinary and natural conditions upstream of Bartlett?
  


 8       A.    There were some portions of Segment 2 that
  


 9   undoubtedly had braided conditions, multichannel
  


10   conditions.
  


11       Q.    Okay.  Thank you.
  


12             And then I would like to take another look at
  


13   the infamous chart, and it's the chart that's in your
  


14   report as Figure 2, and I think it's Slide 4 in your
  


15   PowerPoint as well, so either one.
  


16             And I'll confess it took me several rounds to
  


17   really get my arms around this chart, and I'm not
  


18   really sure I have it, so if I go off track, you can
  


19   look at me quizzically.
  


20       A.    That's fair enough.
  


21       Q.    Thank you.
  


22             Okay.  With regard to this chart, which is
  


23   Figure 2 in your report on Page 4, where would you put,
  


24   so I can understand, if at all, where would you put
  


25   Segment 2, based upon everything you've worked on and
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 1   reviewed on this chart, under ordinary and natural
  


 2   conditions or before civilization, as Mr. Helm would
  


 3   say.
  


 4                  MR. HELM:  He would.
  


 5                  THE WITNESS:  I think Segment 2 would
  


 6   have probably been somewhere in this 3b to 4 range,
  


 7   under those conditions.
  


 8   BY MS. ARMSTRONG:
  


 9       Q.    Okay.  And has that changed at all under
  


10   current conditions from the information you've
  


11   reviewed?
  


12       A.    Yes.  I think the changes in the flow regime
  


13   and the other changes associated with bridge crossings
  


14   and development has shifted it back towards the upper
  


15   left.  So it's probably in the 3a to 3b range at this
  


16   time.
  


17       Q.    All right.  And with regard to relative
  


18   navigability, I had this on kind of a cross-section.
  


19   So is it true that if you go upward to the left, you're
  


20   talking about more navigable; and as you go down to the
  


21   right, you're talking about less navigable conditions?
  


22       A.    As a general proposition, that's true.
  


23       Q.    As a general.  Thank you.  I was afraid I was
  


24   going to get that wrong, but...
  


25             You also testified earlier today with
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 1   Mr. Helm, I think you said something along the lines
  


 2   that there would be significant challenges with regard
  


 3   to carrying out commerce, was the discussion at the
  


 4   time, or navigation for purposes of commerce in
  


 5   Sections 3, 4, and 5 at the time of statehood or around
  


 6   then.  Is that close to what you testified?
  


 7       A.    Yes.
  


 8       Q.    You can correct me if I --
  


 9       A.    No, that's correct.
  


10       Q.    Okay.  That being the case and everything
  


11   you've looked at it, I understand it too that there
  


12   would be significant challenges, or at least
  


13   challenges, for Segment 2 as well?
  


14       A.    Yes.
  


15       Q.    What would some of those challenges be, just
  


16   in a nutshell?
  


17       A.    Well, particularly under the natural
  


18   conditions --
  


19       Q.    Yes.
  


20       A.    -- the river was probably somewhat wider and
  


21   shallower, so shallow depths would be the primary
  


22   factor.
  


23       Q.    That would be one of the factors that you
  


24   considered --
  


25       A.    Yes.
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 1       Q.    -- or would consider?
  


 2             And there was some discussion with Mr. Helm
  


 3   as well earlier about understanding that you did --
  


 4   that your specific tests to Segment -- or your studies
  


 5   as to Segment 3 through 5, but he was asking you about
  


 6   your reliance on other professional journals and
  


 7   Mr. Schumm's report and your own opinion.
  


 8             And you had indicated that commonly in
  


 9   science you build on different opinions, is that right,
  


10   and different reports that are scientifically based?
  


11       A.    Yes.
  


12       Q.    Okay.  And that's done all the time?
  


13       A.    Yes.
  


14       Q.    And with regard to your report and your
  


15   testimony here today, is it based upon that information
  


16   and that science and everything you know in your
  


17   professional opinion, that all of the segments on the
  


18   Verde River were not navigable at the time of
  


19   statehood?
  


20       A.    That is my opinion, yes.
  


21       Q.    That were under precivilization conditions,
  


22   to quote Mr. Helm?
  


23       A.    Yes.
  


24       Q.    Thank you.  And that includes Segment 2, of
  


25   course?
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 1       A.    Yes.
  


 2                  MS. ARMSTRONG:  Okay.  That's all I
  


 3   have.  Thank you very much.
  


 4                  THE WITNESS:  Thank you.
  


 5                  CHAIRMAN NOBLE:  Dr. Mussetter, are you
  


 6   willing to sit through Mr. Hood's questions?
  


 7                  THE WITNESS:  If I have to.
  


 8                  MR. HELM:  You don't.
  


 9
  


10                     CROSS-EXAMINATION
  


11   BY MR. HOOD:
  


12       Q.    I'll be brief Dr. Mussetter.  Good afternoon.
  


13       A.    Good afternoon.
  


14       Q.    You had discussion, particularly with
  


15   Mr. Helms, about your reliance on various documents,
  


16   including the work of Rich Burtell; is that right?
  


17       A.    That's correct.
  


18       Q.    And at various times throughout the
  


19   conversation, I think Rich Burtell and Mr. Burtell
  


20   morphed into Dr. Bartell and Mr. Bartell and so forth.
  


21   I just want to clarify for the record that each of
  


22   those references are to Rich Burtell, who's testifying
  


23   on behalf of Freeport Minerals; is that accurate?
  


24       A.    That was my understanding.
  


25       Q.    Great.


      COASH & COASH, INC.                   602-258-1440
      www.coashandcoash.com                 Phoenix, AZ







VERDE RIVER     VOLUME 10     02/24/2015 2284


  


 1             The other thing I wanted to talk to you about
  


 2   is on the Gila River you provided some testimony about
  


 3   the Archimedes principle?
  


 4       A.    Yes.
  


 5       Q.    Do you recall that?
  


 6       A.    Yes.
  


 7       Q.    And I don't recall you having gotten into
  


 8   that in your testimony on the Verde, and so I wanted to
  


 9   have you give that same general discussion so we have
  


10   it for our record in this case.
  


11       A.    Sure.
  


12       Q.    And how that plays into the draw of the boat,
  


13   for instance.
  


14       A.    Yes.
  


15             Archimedes principle basically states that a
  


16   solid object will displace an equivalent weight of
  


17   water if it's placed in the water.  So if you have a
  


18   100-pound boat, it will displace 100 pounds of water.
  


19             So what that means with respect to
  


20   navigability is, of course, the heavier a boat is, in
  


21   general, the deeper it will sink into the water, or the
  


22   same boat loaded with heavier and heavier will sink
  


23   deeper and deeper into the water.
  


24       Q.    Okay.  So when attempts are made to draw
  


25   comparisons between modern recreational canoes, for
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 1   instance, versus a similar canoe that might have been
  


 2   available around the time of statehood, you don't just
  


 3   look at the design of the boat; isn't that right; you
  


 4   also have to look at the weight?
  


 5       A.    Correct.
  


 6                  MR. HOOD:  That's all I have.  Thank
  


 7   you, Dr. Mussetter.
  


 8                  CHAIRMAN NOBLE:  Okay, we should have
  


 9   had video of that; brings his coffee mugs, sets it
  


10   down, kind of relaxed.
  


11                  MR. HOOD:  We're on day five.  We ought
  


12   to be relaxed at this point.
  


13                  MR. MCGINNIS:  I think we're on Day 11.
  


14   I didn't bring my coffee mug.
  


15                  MS. HERNBRODE:  You've got your squeeze
  


16   bottle.
  


17                  MR. MCGINNIS:  Everybody else done?
  


18   Anything?
  


19
  


20                    REDIRECT EXAMINATION
  


21   BY MR. MCGINNIS:
  


22       Q.    Dr. Mussetter, I just had a few questions to
  


23   clear up a few things that maybe I misunderstood in
  


24   your cross-examination responses.
  


25             Would you pull up your report and,
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 1   specifically, at Page 23.
  


 2       A.    I guess I was already there.
  


 3             Sorry.
  


 4       Q.    This is your Figure 17, and Mr. Helm asked
  


 5   you some questions about two or three of these figures
  


 6   that looked similar to this, right?
  


 7       A.    Yes.
  


 8       Q.    And this is from your 2003 work on the
  


 9   Verde --
  


10       A.    It is.
  


11       Q.    -- 2002?
  


12             Mr. Helm asked you about whether it would be
  


13   appropriate to add what he referred to as the Burtell
  


14   adjustment or the 185 or so cfs that Mr. Burtell had to
  


15   this number.  Do you recall that discussion?
  


16       A.    Do.
  


17       Q.    Would it be appropriate to add the Burtell
  


18   adjustment to this line?
  


19       A.    It would not.  Again, as I said a few times
  


20   in my testimony, the purpose of this chart is to
  


21   demonstrate that the hydraulic model calibrates -- that
  


22   the predictions from the model match the measured field
  


23   conditions.  The measured field conditions were done at
  


24   times when the discharge was 259 to 298 cubic feet per
  


25   second.  It would make no sense to add 185 cfs to that.
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 1   It wouldn't match.
  


 2       Q.    And in your work where you did make the
  


 3   Burtell adjustment, you did that for the period between
  


 4   the spring and the fall; is that right?
  


 5       A.    That's correct.
  


 6       Q.    It was April 15th to October 15th, something
  


 7   like that?
  


 8       A.    September 15th.
  


 9       Q.    And when was the data collected that shows up
  


10   on Figure 17?
  


11       A.    In November of 2002.
  


12       Q.    And why did you make the Burtell adjustment
  


13   just to the April to September period?
  


14       A.    Because that's the primary irrigation season
  


15   when the bulk of the diversions would have been made.
  


16       Q.    Do you know if there's much irrigation going
  


17   on in the Verde Valley upstream from the Tangle Creek
  


18   gage in November?
  


19       A.    I doubt there's very much irrigation going on
  


20   at that time of year.
  


21       Q.    So if the data was collected at a time when
  


22   there wasn't irrigation going on, the Burtell
  


23   adjustment essentially had already been made by the
  


24   fact that there was no irrigation, it was a time of
  


25   year when there was no irrigation; is that right?
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 1       A.    That's correct.
  


 2       Q.    While you're still on your report, let's go
  


 3   to Page 13.  And Mr. Helm struggled with a sentence,
  


 4   and, frankly, I struggled with the sentence myself a
  


 5   couple of times, on Page 13, the text after Figure 9.
  


 6       A.    Yes.
  


 7       Q.    Do you recall about a half an hour's worth of
  


 8   discussion you had with Mr. Helm about that particular
  


 9   sentence?
  


10       A.    I certainly do.
  


11       Q.    And it says "The overall hydrologic regime in
  


12   the river (i.e., not considering the effects of
  


13   upstream diversion) during the period of the gage
  


14   measurements appears to be similar to long-term
  


15   conditions that existed prior to significant human
  


16   influences."
  


17             Did I read that right?
  


18       A.    You did read that right.
  


19       Q.    And I think the part that people struggle
  


20   with, at least I struggle with, is what "not
  


21   considering the effects of upstream diversion" means in
  


22   that sentence.
  


23       A.    Well, the sentence is intended to be a broad
  


24   statement that the factors that are controlling the
  


25   amount of water in the river, aside from the
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 1   diversions, are approximately the same now that they
  


 2   were prior to civilization.
  


 3       Q.    And so when you're talking about the overall
  


 4   hydrologic regime being similar to long-term conditions
  


 5   that existed prior to significant human influences,
  


 6   which of the two lines -- go up to the graph.  Which of
  


 7   the two lines are you talking about?
  


 8       A.    The solid line represents the actual measured
  


 9   data, so that reflects the effects of the diversions.
  


10             The dashed line is my attempt to re-create
  


11   conditions in the absence of the diversions.  If the
  


12   diversions had not happened, that's what it would look
  


13   like.
  


14       Q.    So in the parenthetical in that first
  


15   sentence, are you talking about the dashed line or the
  


16   solid line?
  


17       A.    I'm referring to the dashed line, actually.
  


18       Q.    Let's go over your PowerPoint now then and
  


19   Slide 44.  This is the Near Rio Verde photo, and I
  


20   think maybe this was yesterday afternoon or maybe this
  


21   morning.  It all kind of runs together.
  


22             Sometime during your cross-examination with
  


23   Mr. Helm, you started talking about this particular
  


24   photograph and impacts that had happened from natural
  


25   conditions to get to where the conditions were in this
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 1   photograph.  Do you recall that?
  


 2       A.    I do.
  


 3       Q.    And you talked about and Mr. Helm talked some
  


 4   about adding the Burtell adjustment here to get back to
  


 5   the natural conditions.  Do you recall that testimony?
  


 6       A.    Yes.
  


 7       Q.    Okay.  Are there impacts in this particular
  


 8   photo or in the area of this particular photo, in
  


 9   addition to just the Burtell adjustments, that have
  


10   happened because of man?
  


11       A.    There are other impacts in this part of the
  


12   river, yes.
  


13       Q.    And why is that?  Why are there impacts in
  


14   this particular place that maybe wouldn't happen
  


15   further upstream?
  


16       A.    Because you're down closer to the developed
  


17   areas, and so there have been more human activity in
  


18   the area.  There could have been gravel mining in this
  


19   area, for all I know.
  


20       Q.    Okay.  And you have, also, flow regulation
  


21   from the two dams?
  


22       A.    And flow regulation for sure.
  


23       Q.    And Mr. Helm asked you some questions about
  


24   what gage data you had used in your work; do you recall
  


25   that?
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 1       A.    Yes.
  


 2       Q.    The Verde River at Tangle table on
  


 3   Slide 24 -- let's go to Slide 24.
  


 4             Does that blue line, the solid blue line,
  


 5   reflect gage records?
  


 6       A.    It does.
  


 7       Q.    So it's not just the three sites you looked
  


 8   at.  It's the Tangle Creek gage, which was used as part
  


 9   of that study, but that was in part of what you looked
  


10   at too?
  


11       A.    Yes.
  


12       Q.    Yesterday when Ms. Hernbrode was asking you
  


13   some questions, she was asking you about the Slide 38.
  


14   Can you go there?
  


15             It's the bar graph.
  


16       A.    Yes.
  


17       Q.    And one of the questions she asked you was
  


18   she pointed you to 1891, 1892, I believe.  Actually,
  


19   1891, probably, and talked about the Day brothers.  Do
  


20   you recall that?
  


21       A.    Yes.
  


22       Q.    And you said, I think, that the Day brothers
  


23   happened in a year that was kind of a medium flow year?
  


24       A.    Maybe I don't correctly recall the year she
  


25   referred to.  1891 is not a low flow year on this
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 1   chart.
  


 2       Q.    Okay.  If it was a medium flow year on this
  


 3   chart --
  


 4       A.    Yes.
  


 5       Q.    -- I guess my question is a little more basic
  


 6   than that, and that is, is it possible to have
  


 7   relatively high flows for a particular day or
  


 8   particular week or even a particular couple of weeks in
  


 9   a year that for the year has relatively average flows?
  


10       A.    Yes.  The flows are highly variable
  


11   throughout the year or they can be.
  


12       Q.    So you get a big storm or a monsoon and get
  


13   high flows for a few days, and that might not affect,
  


14   substantially, the total flow for the year?
  


15       A.    Yes.
  


16       Q.    Mr. Helm asked you some questions yesterday
  


17   afternoon about a portage around the Verde Falls.  Do
  


18   you recall that?
  


19       A.    I do.
  


20       Q.    And at one point I thought I heard you say
  


21   that you didn't know how long that distance was to
  


22   portage around the Verde Falls; is that correct?
  


23       A.    I do not.
  


24       Q.    And there was a line of questions after that
  


25   where you talked about a mile portage around the Verde
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 1   Falls.  Do you recall that?
  


 2       A.    That was a hypothetical that Mr. Helm
  


 3   proposed.
  


 4       Q.    And that's what I just want to make sure.
  


 5   Was that your testimony about the mile length, or was
  


 6   that something that was inherent in the assumption in
  


 7   the question?
  


 8       A.    I did not mean to imply in my testimony that
  


 9   the portage around Verde Falls is a mile in length.
  


10       Q.    And I think some of his questions had, also,
  


11   the assumption that the portage was done with two
  


12   gentlemen in a canoe, two people in a canoe, right,
  


13   with no gear?  Do you recall that?
  


14       A.    Yes.
  


15       Q.    If Mr. Helm was portaging around the Verde
  


16   Falls in his bass boat, do you think it might take
  


17   longer?
  


18       A.    I expect it would, yes.
  


19                  MR. HELM:  Wrong.
  


20                  CHAIRMAN NOBLE:  It depends on whether
  


21   or not the propeller drags.
  


22                  MR. HELM:  Trim it up.
  


23   BY MR. MCGINNIS:
  


24       Q.    The last of the questions, Dr. Mussetter, I
  


25   have for you start on Page 60 of your PowerPoint, if
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 1   you have that up.
  


 2             This is the discussion with you and
  


 3   Mr. Hjalmarson about the bankfull discharge.
  


 4       A.    Yes.
  


 5       Q.    Do you recall quite a bit of talk about that
  


 6   in the last couple days?
  


 7       A.    Yes, yes.
  


 8       Q.    First of all, let's look at Slide 60.  And is
  


 9   Slide 60 your quotation from Mr. Hjalmarson's addendum?
  


10       A.    Yes.  This is just simply a copy of a portion
  


11   of that page in his addendum.
  


12       Q.    And about halfway through that paragraph he
  


13   says "The plot below is the result of a scientific
  


14   study where characteristics of many natural rivers were
  


15   examined.  The USGS scientists found a distinction
  


16   between meandering and braided channels based on slope.
  


17   This distinction shown below has withstood the test of
  


18   time."
  


19             Would you agree with those three sentences?
  


20       A.    Yes.
  


21       Q.    Okay.  Let's now flip over to Slide 61, and
  


22   that's the graph that Mr. Hjalmarson had been talking
  


23   about in the thing you just quoted, right?
  


24       A.    That's correct.
  


25       Q.    And I want to ask some questions about this
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 1   graph.  There's sort of a 45-degree line that goes from
  


 2   the upper left to the lower right in this graph.  Do
  


 3   you see that?
  


 4       A.    I see that.
  


 5       Q.    What is that intended to mean; what's that
  


 6   show?
  


 7       A.    It's intended to separate the slope/discharge
  


 8   combinations for which rivers tend to be in the
  


 9   meandering category from those that are in the braided
  


10   category.
  


11       Q.    Is that a hard line there, or is it sort of a
  


12   continuum as you go along the graph?
  


13       A.    It's a continuum.
  


14       Q.    And I'm not a geomorphologist, and I've
  


15   worked with you and Dr. Schumm and a few others over
  


16   the years, but one of the things I've noticed about
  


17   geomorphologists, you tend to like to classify or
  


18   categorize things.  Would you agree with that?
  


19       A.    I would agree with that.
  


20       Q.    And is this an attempt to do that?
  


21       A.    It is.
  


22       Q.    And so if I have a data point -- my eyes are
  


23   almost as bad as Mr. Helm's.  You see where it says 89
  


24   right next to where it says "Braided"?
  


25       A.    This point here?
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 1       Q.    Yes.
  


 2       A.    Yes.
  


 3       Q.    That data point on this graph would fall on
  


 4   the braided side, right?
  


 5       A.    Yes.
  


 6       Q.    Would it surprise you if whatever river that
  


 7   happened to be happened to have some meandering
  


 8   characteristics?
  


 9       A.    No.  That's very common to have a mixture of
  


10   characteristics along a reach.
  


11       Q.    The same thing if we're on the other side of
  


12   the line, say on the one that says 152.  That's on the
  


13   meandering side, right?
  


14       A.    That's this point.
  


15       Q.    Yes.  Would that surprise you if that river
  


16   had some braided characteristics?
  


17       A.    No.
  


18       Q.    The rivers that you looked at that we showed
  


19   in your PowerPoint in the early slides, the ones in
  


20   Alaska, the braided rivers --
  


21       A.    Yes.
  


22       Q.    -- where would those fall on this graph,
  


23   generally?
  


24       A.    Generally, they're big rivers, so they would
  


25   be over on this side, and they would be well away from


      COASH & COASH, INC.                   602-258-1440
      www.coashandcoash.com                 Phoenix, AZ







VERDE RIVER     VOLUME 10     02/24/2015 2297


  


 1   that line.
  


 2       Q.    Another question on this graph is if I have a
  


 3   particular point on the vertical axis, okay, so let's
  


 4   take .001, do you see that, right next to the L in
  


 5   "Channel Slope" on the vertical axis?
  


 6       A.    Yes.
  


 7       Q.    And if I go out to, say, where the arrow is
  


 8   next to the word "Braided."
  


 9       A.    Yes.
  


10       Q.    Okay, so I'm starting at that point.
  


11             If the flow, if the bankfull discharge,
  


12   becomes less, does the river get more or less braided,
  


13   according to this methodology?
  


14       A.    It tends to become less braided.
  


15       Q.    And is bankfull discharge an indication of
  


16   flooding, at least to some extent?
  


17       A.    Well, it's the point of incipient flooding,
  


18   yes, the point right before it starts to flood.
  


19       Q.    And that's the last question I had in terms
  


20   of, last series of questions, about the definition of
  


21   bankfull discharge.  You had some discussion with a
  


22   couple of lawyers and you had some discussion with a
  


23   couple of Commissioners about what the meaning of
  


24   bankfull discharge is; do you recall that?
  


25       A.    I do.
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 1       Q.    And one way to hear that, from those of us
  


 2   sitting in the audience at the time, was maybe there's
  


 3   just a disagreement between you and Mr. Hjalmarson
  


 4   about what was meant by bankfull discharge.  Did you
  


 5   hear that?
  


 6       A.    I did, yes.
  


 7       Q.    Okay.  How about the way the author or the
  


 8   person who prepared this table originally viewed
  


 9   bankfull discharge?  Are you familiar with who this
  


10   table was created by --
  


11       A.    I am.
  


12       Q.    -- in the first instance?
  


13       A.    Yes.
  


14       Q.    And who was that?
  


15       A.    Dr. Leopold.
  


16       Q.    And that's not Aldo Leopold; it's Luna
  


17   Leopold, right?
  


18       A.    It's Luna Leopold.  It's Aldo's son.
  


19       Q.    And he was a college professor somewhere in
  


20   California; is that right?
  


21       A.    Well, at the time he prepared this, he
  


22   actually worked for the U.S. Geologic Survey.
  


23       Q.    Okay.  Have you had a chance in the last
  


24   couple days to go back and look at the source document
  


25   for this original table that Mr. Leopold prepared?
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 1       A.    Yes, I have.
  


 2       Q.    Okay.  And what did you see in there in terms
  


 3   of bankfull discharge?
  


 4       A.    Yeah, well, I basically confirmed that his
  


 5   view of what constitutes the bankfull condition or the
  


 6   definition of bankfull is very similar to the way I was
  


 7   viewing it when I spoke about it in my testimony.
  


 8       Q.    And that's basically a return interval of
  


 9   between one and two years?
  


10       A.    Between one and two years.
  


11       Q.    In addition to the public -- well, let me go
  


12   back.  Let's go back to Slide 60.  One back.
  


13             Did what you look at in the last few days,
  


14   was that the Leopold, Wolman, Miller book Fluvial
  


15   Processes in Geomorphology that was 1964?
  


16       A.    I did look at the relevant excerpts from that
  


17   book, yes; but I also looked at the original paper, the
  


18   professional paper that that statement in the book was
  


19   based on.
  


20       Q.    And if you go back to Slide 61.
  


21       A.    Yes.
  


22       Q.    Is that the reference there to USGS PP; is
  


23   that professional paper?
  


24       A.    Professional paper, yes.
  


25       Q.    282-B?
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 1       A.    Yes.
  


 2       Q.    And was that published before this 1964 book?
  


 3       A.    Yes.
  


 4       Q.    Okay.  Both of those publications by
  


 5   Mr. Leopold, did they both refer to bankfull discharge
  


 6   as relating to something with a one to two-year
  


 7   recurrence interval?
  


 8       A.    Yes.
  


 9       Q.    So if there is a misunderstanding between you
  


10   and Mr. Hjalmarson about what bankfull discharge means,
  


11   are you fairly confident that there's not a
  


12   misunderstanding between you and the person who created
  


13   the table in the first place about what was meant by
  


14   bankfull discharge?
  


15       A.    There's no doubt in my mind that
  


16   Mr. Hjalmarson's representation of bankfull discharge
  


17   here is not consistent with what Dr. Leopold intended.
  


18       Q.    And are you confident that your view of
  


19   bankfull discharge is consistent with what
  


20   Dr. Leopold --
  


21       A.    I'm very confident of that as well.
  


22                  MR. MCGINNIS:  That's all I have,
  


23   Mr. Chairman.
  


24                  CHAIRMAN NOBLE:  Thank you very much.
  


25                  Who will be our next witness?
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 1                  MS. CAMPBELL:  Dr. August will be the
  


 2   next witness.
  


 3                  CHAIRMAN NOBLE:  Certainly.  Let's take
  


 4   a short break while we switch places.
  


 5                  (A brief recess was taken.)
  


 6                  CHAIRMAN NOBLE:  Are we ready to
  


 7   proceed?
  


 8                  MS. CAMPBELL:  We are.
  


 9                  CHAIRMAN NOBLE:  Please go ahead.
  


10                  MS. CAMPBELL:  For the record, my name
  


11   is Cynthia Campbell.  I'm an Assistant City Attorney
  


12   for the City of Phoenix.
  


13
  


14                    JACK L. AUGUST, JR.,
  


15   called as a witness on behalf of the City of Phoenix,
  


16   was examined and testified as follows:
  


17
  


18                     DIRECT EXAMINATION
  


19   BY MS. CAMPBELL:
  


20       Q.    Can you please state your name.
  


21       A.    My name is Jack L. August, Jr.
  


22       Q.    And what is your educational background?
  


23       A.    I went to Central High in Phoenix and then
  


24   went back to New Haven, Connecticut.  I went to Yale as
  


25   an undergraduate, became interested in the history of
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 1   the American West, thanks to several professors,
  


 2   including President Emeritus Howard Roberts Lamar at
  


 3   Yale, and came back to study at the University of
  


 4   Arizona, where I got a Master's, and then did the Ph.D.
  


 5   work at the University of New Mexico.
  


 6       Q.    So could I call you Dr. August?
  


 7       A.    I make my mother do that, so -- no, no, of
  


 8   course.
  


 9       Q.    Well, if your mother does it, then I think I
  


10   can too.
  


11             Dr. August, would you consider yourself a
  


12   native of Arizona?
  


13       A.    Yes.  Yes.
  


14       Q.    Were you born in Arizona?
  


15       A.    My mother was in Philadelphia and I came out
  


16   and about early, but the rest of the family, we were
  


17   based in Arizona.  So I was a surprise, and much to my
  


18   mother's chagrin at the time.  She's pretty happy now,
  


19   still.
  


20       Q.    Good.  And have you spent most of your life
  


21   in Arizona?
  


22       A.    Yeah, a good portion of it.  Yeah, I would
  


23   say over half my life has been here for sure.
  


24       Q.    We're going to be looking at your curriculum
  


25   vitae, and this has been marked as X067.  We're going
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 1   to split that into X067-1, which is your declaration,
  


 2   and X067-2, which is your vitae.
  


 3       A.    That's fine with me.
  


 4       Q.    Is that good?
  


 5       A.    That's fine with me.
  


 6       Q.    Do you have your vitae in front of you?
  


 7       A.    Yes.
  


 8       Q.    All right.  Let's take a little trip.
  


 9             Dr. August, where are you currently employed?
  


10       A.    I wear a couple of hats.  We have a nonprofit
  


11   at the Southwest Center for History and Public Policy,
  


12   a 501(c)(3), which is dedicated -- I'm starting from
  


13   the bottom up -- which is dedicated to the collection,
  


14   preservation, and dissemination of the history and
  


15   culture of Arizona and the Greater Southwest.
  


16             I also have been -- thanks to the Flinn
  


17   Foundation and the International Genomists Consortium,
  


18   I am writing a history of bioscience, genomics, and
  


19   personalized medicine in the American Southwest.
  


20             And I'm still at Wilmer, where I still have a
  


21   footprint.  I've migrated my office across the street,
  


22   but I'm still at Snell and work with some of the
  


23   attorneys there.  I had completed a project called Law
  


24   in the New West:  The Story of Snell & Wilmer, which is
  


25   a 600-page manuscript, which has been accepted and is
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 1   in the editing process.
  


 2       Q.    And if you had to put a name to your
  


 3   profession, what would you call yourself?
  


 4       A.    A historian.
  


 5       Q.    A historian?
  


 6       A.    Uh-huh.
  


 7       Q.    Any particular specialty?
  


 8       A.    The American West.  Historian of the American
  


 9   West is pretty much who we circulate around with.
  


10       Q.    Is it safe to say that you're also an expert
  


11   in Arizona history?
  


12       A.    I think perhaps one would say that, yes.
  


13       Q.    Dr. August, have you written any books about
  


14   history?
  


15       A.    Yes.  The long form, yes, I've written
  


16   several.
  


17       Q.    Several.  Specifically, have you written any
  


18   books about the history of the Southwest?
  


19       A.    Yes, several, several books on the history of
  


20   the Southwest.
  


21       Q.    Can you tell us what those might be?
  


22       A.    Geez.  To start, one is called Vision in the
  


23   Desert, Carl Hayden and Hydropolitics in the American
  


24   Southwest, which is, I guess, still the standard
  


25   biography or topical biography of Carl Hayden.
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 1             One on Governor Raul Castro, who is in
  


 2   hospice right now.  He's 98 years old, but he had a
  


 3   very interesting life and career.
  


 4             A book on Mark Wilmer and the Arizona versus
  


 5   California Supreme Court case, which was released in
  


 6   2007.
  


 7             Let's see.
  


 8       Q.    Is that book Dividing Western Waters?
  


 9       A.    It's called Dividing Western Waters, yes.
  


10             Dennis DeConcini:  From the Center of the
  


11   Aisle, which, strangely enough, has gotten some good
  


12   attraction.  I mean, you know, Mr. Excitement, but...
  


13             And then what else?  Play By Play:  Phoenix
  


14   and the Building of the Herberger Theater, which is an
  


15   interesting kind of 10-year snapshot of downtown
  


16   Phoenix and how, basically, the overarching thesis is
  


17   that without the Herberger Theater, that kind of was
  


18   the blueprint for urban renewal and urban growth and
  


19   development in this portion of Phoenix.
  


20       Q.    What's your most recent publication?
  


21       A.    Oh, my most recent one, someone probably you
  


22   might know.  It's called The Norton Trilogy.  I guess
  


23   the subtext would be A History of Water and
  


24   Agribusiness in the American Southwest, about
  


25   agribusiness titan John Norton and his family, which
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 1   goes back three generations.
  


 2             In fact, John's grandfather was the foreman
  


 3   who built, led the construction of the Arizona Canal in
  


 4   1884, '85 and was integral into the period of corporate
  


 5   water before the 1902 Reclamation Act with some of the
  


 6   canal companies and all of that.
  


 7       Q.    Dr. August, have you done any teaching on the
  


 8   topic of history?
  


 9       A.    Yes, a long time.
  


10       Q.    Okay.  And how many -- are those teaching
  


11   experiences at the University or College level or
  


12   higher?
  


13       A.    University level and doctoral students,
  


14   graduate students, undergraduates, yes.
  


15       Q.    Okay.  Have you taught at Arizona State
  


16   University?
  


17       A.    Yes.
  


18       Q.    And what have you taught at Arizona State
  


19   University?
  


20       A.    I co-taught a course with Jim Holway, who
  


21   recently ran for Corporation Commission, on water
  


22   policy and management.  That was recently.
  


23       Q.    Okay.  Have you taught at -- I'm sorry.
  


24       A.    Go on, go on.
  


25       Q.    Have you taught at Northern Arizona
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 1   University?
  


 2       A.    Yes.  For 10 years I was kind of on the
  


 3   vanguard of the interactive instructional television,
  


 4   where my courses were taught, were delivered, via all
  


 5   over the state from Nogales to Hopi.  The Hopis thought
  


 6   I had a TV show, but it was actually the course.  And I
  


 7   ended up going up there, Lake Havasu, all over the
  


 8   state.
  


 9             I mean NAU has an interesting mission from
  


10   the legislature, which is to deliver a higher education
  


11   statewide to some of our rural citizens, which is a
  


12   good mission, in my opinion.
  


13       Q.    And the courses at NAU, were those history
  


14   courses?
  


15       A.    These were history courses, yes.
  


16       Q.    I'm going to take a look at Page 6 of your
  


17   CV, and can you just go real quickly through those
  


18   courses that you identified from 1993 to 2004 at
  


19   Northern Arizona University?
  


20       A.    From the time I was on the Fulbright or from
  


21   Prescott?  Oh, 1993.  Okay, yes.  Boy.
  


22             The Making of the American West, 1500 to
  


23   1850.  The American West Transformed, 1850 to the
  


24   present, and that was basically they had that that's a
  


25   typical two-part, one semester/one semester, like U.S.
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 1   History or Western Civilizations.  Let's see here.
  


 2   History of the Southwest.  Recent America, which was
  


 3   actually a lot of fun.
  


 4             Then I taught courses in Public History, the
  


 5   use of history outside of academe, and the History of
  


 6   Western Water Policy in the New American West; and
  


 7   those were both at the 400 level and the senior level
  


 8   and graduate level.
  


 9       Q.    So you're saying those are graduate-level
  


10   courses.
  


11       A.    The last --
  


12       Q.    Master's program?
  


13       A.    Master's.  Yeah, they have a Master's in
  


14   liberal studies, and that was particularly where I was
  


15   pigeonholed.
  


16       Q.    And have you taught at the University of
  


17   Arizona?
  


18       A.    Yes.  Yes, I did.
  


19       Q.    Can you tell us what you taught at the
  


20   University of Arizona?
  


21       A.    Let me take a look.  It's been a while.
  


22       Q.    I think it's on Page 7 of your CV.
  


23       A.    Okay.  Yes, I taught History of the Hispanic
  


24   Borderlands, 1503 to 1848; History of Arizona; History
  


25   of the Southwest; and the American West in the
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 1   Twentieth Century.  They're all pretty popular courses.
  


 2       Q.    And in addition to your teaching experience
  


 3   and your publication of books, have you also written a
  


 4   number of articles?
  


 5       A.    Yes.
  


 6       Q.    And, generally, what have those articles --
  


 7   what are the topic of those articles, in the broadest
  


 8   sense?
  


 9       A.    In the broadest sense, the History of the
  


10   American West -- and these are, for the most part,
  


11   roughly peer-reviewed journals. -- the Hispanic
  


12   Borderlands, History of the American Southwest, Water
  


13   in the American West, those types of things, chapters,
  


14   chapters in various scholarly publications.
  


15       Q.    And have you also appeared -- or, actually,
  


16   I'm sorry, have you also spoken about the Arizona
  


17   Navigable Stream Adjudication Commission?
  


18       A.    Yes.  Until this afternoon, I forgot about
  


19   that; but I delivered a talk at the Arizona Historical
  


20   Convention.  They have something called the McFarland
  


21   Lectures, and I was the luncheon speaker, and I think
  


22   Mr. Winkleman was with me.  And I spoke on the ANSAC,
  


23   one of the earlier iterations of ANSAC in 2005.  And I
  


24   remember I was like how do I make this interesting?
  


25   But I remember it was pretty well-received and people
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 1   were actually engaged.  I do remember that, but it's
  


 2   been a while.
  


 3       Q.    Now, when you spoke about ANSAC, did you
  


 4   speak about the legal aspects of navigability for
  


 5   title?
  


 6       A.    No, not -- no.  I'm not a lawyer.  I'm a
  


 7   historian.  But I talked about how we got to that
  


 8   point.
  


 9             And, in fact, later, because of that, the
  


10   University of Arizona has a publication in something
  


11   called the -- well, in the College of Agriculture.
  


12   Dr. McDowell heads it.  The University of Arizona Water
  


13   Resource Research Center, and they have a publication.
  


14   In fact, they took that talk and published it, and it
  


15   was -- you know, people were informative.  I got decent
  


16   feedback; oh, we kind of get it.
  


17             But it was an attempt to translate what we're
  


18   doing here into English to the educated lay public and
  


19   to graduate students and those type of specialty.
  


20       Q.    That was probably difficult, wasn't it?
  


21       A.    It was hard.  I worked a lot on it, I
  


22   remember that, spent hours.
  


23       Q.    And, Dr. August, do you also have some
  


24   experience appearing as expert witness?
  


25       A.    Yes, in fact, yes.
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 1       Q.    And what types of topics have you testified
  


 2   about as an expert witness?
  


 3       A.    All right.  Back in the stone age, I think I
  


 4   testified on the Santa Cruz River.
  


 5       Q.    Are you talking about --
  


 6       A.    ANSAC.
  


 7       Q.    ANSAC, okay.
  


 8       A.    I'll start with ANSAC.  Santa Cruz River, I
  


 9   think the lower Gila.  On the lower Salt, my book on
  


10   Senator Hayden came out, and I spoke just specifically
  


11   about that.  It was not a comprehensive report or
  


12   anything like that.  In fact, it was even briefer than
  


13   this.  And some other administrative issues having to
  


14   do with the Salt River Project and the lower Gila.
  


15       Q.    Is it safe to say that you've appeared as an
  


16   expert witness for most of the people in this room at
  


17   some point or another?
  


18       A.    Yes.  I know most of the people here, and I'm
  


19   sure there's a mixed opinion among the groups.
  


20       Q.    So what is the purpose of your testimony
  


21   today?
  


22       A.    Well, I was asked to take a look at,
  


23   particularly, Segments 4 and 5 of the lower Gila.
  


24       Q.    Of the lower Gila?
  


25       A.    Oh, geez.  See, I mentioned Gila.
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 1             The lower Verde, and particularly with where
  


 2   Phoenix has particular interest in those reaches, and
  


 3   take a look and to see if, under the standard that the
  


 4   lawyers here and the Commission have taken a look at,
  


 5   was the reach down there navigable, according to
  


 6   standards.
  


 7       Q.    And when you say Segment 4 and Segment 5,
  


 8   where are you getting that term Segment 4 and
  


 9   Segment 5?
  


10       A.    I believe it originated with the Arizona
  


11   State Land Department, and as I came a little bit late
  


12   to these proceedings, this is my first time with the
  


13   Verde, but I tried to read what had come before me; and
  


14   according -- I think Rich Burtell uses it, and he's
  


15   been referred to several times today, in his report.
  


16       Q.    Now, do you have any particular views about
  


17   segmentation of the Verde River or what Segment 4
  


18   should be versus what Segment 1 should be?
  


19       A.    No, I don't have any opinion one way or the
  


20   other.
  


21       Q.    So you used Mr. Burtell's segmentation and
  


22   description of Segment 4 --
  


23       A.    Uh-huh.
  


24       Q.    -- which he describes as Verde Hot Springs to
  


25   Horseshoe Reservoir?
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 1       A.    Yes.
  


 2       Q.    And Segment 5 as Horseshoe Reservoir to the
  


 3   confluence of the Salt River?
  


 4       A.    Yes.
  


 5       Q.    Correct?
  


 6       A.    That's correct.
  


 7       Q.    Are you using those as arbitrary measures of
  


 8   segments?
  


 9       A.    I don't know if I would use the term
  


10   arbitrary.  I think those are what Mr. Burtell used
  


11   from the State Land Department and as they segmented
  


12   the river.
  


13       Q.    And, of course, we don't want to impugn
  


14   Mr. Burtell's work, right?
  


15       A.    Oh, no, not at all.
  


16       Q.    Okay, good.  Good.  But you have no opinion
  


17   about how the Verde River or if the Verde River should
  


18   be segmented?
  


19       A.    No, I do not.
  


20       Q.    Okay.  Dr. August, are you a hydrologist?
  


21       A.    No, thank goodness.
  


22       Q.    Are you a geomorphologist?
  


23       A.    No, I'm not.
  


24       Q.    Do you have expertise in any scientific
  


25   endeavors related to geology or hydrology at all?
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 1       A.    No, I do not.
  


 2       Q.    So you're here solely as a historian; is that
  


 3   correct?
  


 4       A.    That's correct.
  


 5       Q.    Have you satisfied the decision of the
  


 6   Arizona Court of Appeals in State, ex rel. Winkleman
  


 7   versus ANSAC?
  


 8       A.    A while ago, yes.
  


 9       Q.    Okay.  Have you also read the decision of the
  


10   United States Supreme Court in PPL Montana?
  


11       A.    A while ago, yes.  Yeah.
  


12       Q.    Are you an attorney?
  


13       A.    No.
  


14       Q.    Do you have any expertise in the law of
  


15   navigability for title?
  


16       A.    No, I do not.
  


17       Q.    Now, is your testimony today -- you mentioned
  


18   it's related to Segment 4 and Segment 5, but is it
  


19   based on a particular period of history?
  


20       A.    Well, yes, it is.  It's a period from the
  


21   Hohokam vacating or disappearing from the area, which
  


22   is still, if one reads that lower Verde, that
  


23   multivolume study of the lower Verde, still being
  


24   debated to this day.  That was written in '98 and
  


25   published in '98, but there's still a very lively
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 1   debate about what happened and what led to the decline.
  


 2   From that period, let's say, let's give it 1350 on the
  


 3   outside, 1400 a.d., up to, on the outside, 1870, but
  


 4   when diversions were made.
  


 5             So I focused, just given the fact that the
  


 6   directive in, I think, Winkleman -- I believe that's
  


 7   the one that -- and I don't know.  I don't have it in
  


 8   front of me or anything like that, but -- and so I
  


 9   focused on that.
  


10             And I'm aware of the other previous
  


11   testimonies about events after 1867, the 1880s and '90s
  


12   and on, but I focused on that, and that was what I was
  


13   supposed to do.
  


14       Q.    Are you also familiar with the history of the
  


15   Verde River, especially the lower Verde River, after
  


16   1860.
  


17       A.    I'm familiar with it, yes, I am.
  


18       Q.    But are you here to testify about that?
  


19       A.    No, I'm not.
  


20       Q.    Dr. August, in your opinion, in what year did
  


21   modern diversions of the Verde River begin?
  


22       A.    1866, when the Government Ditch was dug west
  


23   of the river to the Camp Verde or Fort McDowell Indian,
  


24   not the Reservation, but the military encampment.
  


25       Q.    And were there diversions of the Verde River


      COASH & COASH, INC.                   602-258-1440
      www.coashandcoash.com                 Phoenix, AZ







VERDE RIVER     VOLUME 10     02/24/2015 2316


  


 1   prior to 1860 -- did you say 1866?
  


 2       A.    1866.
  


 3             In that reach, no.
  


 4       Q.    And how about if you go back to were there
  


 5   diversion made by the Hohokam?
  


 6       A.    Yes, there were.  1926, I would say.
  


 7       Q.    And were those along the Verde also?
  


 8       A.    Yes, they were.
  


 9       Q.    Historically, were there people who traveled
  


10   around and near the Verde River prior to 1870?
  


11       A.    Yes, there were.
  


12       Q.    Can you describe those groups of peoples,
  


13   generally?
  


14       A.    Generally, they were what we know as the
  


15   Yavapai and the Apache.
  


16             You know, and I listened to the testimony of
  


17   Mr. Randall, and I think he was correct in describing
  


18   that period.
  


19       Q.    Okay.  And after the Yavapai and Apache, were
  


20   there others?
  


21       A.    Other groups?
  


22       Q.    Yes.
  


23       A.    Traveling around?  Not that I'm aware of.
  


24   Not too many other groups other than those two groups.
  


25       Q.    And what about moving through exploring the
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 1   area of the Verde River?
  


 2       A.    They moved.  I think, you know, they moved
  


 3   seasonally.  They were not agriculturalists per se, but
  


 4   rather hunter/gatherer types, nomadic.
  


 5       Q.    But after the Yavapai, were there Spanish
  


 6   explorers?
  


 7       A.    Oh, yes, the Spanish approach to Del Norte or
  


 8   what we call the Pimería Alta.  There was attempts to
  


 9   figure out what was going on in this region.
  


10       Q.    And how about after the Spanish?
  


11       A.    Then there was the American mili -- well, the
  


12   Mexican period, the nation, 1821 to 1848.  That's under
  


13   the -- under Mexican political control.  Not really,
  


14   not very much, but technically it was.
  


15             And then after that, with the beginning of
  


16   the penetration of American frontiersmen, and by 1848
  


17   this becomes part of the United States.
  


18       Q.    So prior to 1848, between when the Spanish
  


19   were here and 1848, were there other peoples who came
  


20   in to trap beaver?
  


21       A.    Not that I'm aware of from the historical
  


22   record.
  


23       Q.    So the trappers came in about when?
  


24       A.    18 -- the early -- well, 1820s and 1830s.
  


25       Q.    So it's safe to say that in the period of
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 1   history between when the Hohokam civilization, for
  


 2   whatever reason, disappeared from the area of the Verde
  


 3   up until the point of what we would -- what I'll call
  


 4   modern diversions that began in 1866, there were
  


 5   peoples who traveled and moved in and around the Verde
  


 6   River; is that correct?
  


 7       A.    That's correct.
  


 8       Q.    Now, did those peoples that we just talked
  


 9   about, did they have occasions or reasons that they
  


10   might travel or trade goods or services along the
  


11   Verde?
  


12       A.    Yes.
  


13       Q.    So if the Verde was, in fact, susceptible for
  


14   boating or other navigation, would there be a reason,
  


15   based on the period of history that you looked at, for
  


16   peoples who were actually there, to navigate it or boat
  


17   it?
  


18       A.    There would be reason to do so, I would
  


19   think.
  


20       Q.    In your review of the historical records,
  


21   have you found any evidence of anyone boating the
  


22   Verde?
  


23       A.    From the pre-European contact, I have not
  


24   seen that, and neither in the anthropological
  


25   literature, that I haven't looked at for some time, nor
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 1   the historical material from historians of the region
  


 2   in the American West, no.
  


 3       Q.    Okay.  Well, that's good.  That takes us
  


 4   right to what kind of source materials did you review
  


 5   in preparing for your testimony today?
  


 6       A.    Well, there's some pretty classic accounts of
  


 7   the Spanish borderlands frontier, and I think I saw a
  


 8   reference to Herbert Eugene Bolton in the record, and
  


 9   he's a remarkable guy.
  


10             If I may digress a little bit, he was a
  


11   historian and started his academic career at the
  


12   University of Texas about the turn of the 20th century.
  


13   What he did on his summers is he rode around on
  


14   horseback to the archives in Northern Mexico, and so he
  


15   started collecting original documents that were part of
  


16   what he called the borderlands.
  


17             He then went to Stanford and then ended up at
  


18   Cal-Berkeley, I think by 1909.  And, basically, through
  


19   the acquisition of all the materials related to the
  


20   United States and Spain and Mexico's involvement in the
  


21   Southwest, he really started, number one, a great
  


22   archive at UC; and, number two, a tremendous graduate
  


23   program, where he trained some of the leading scholars
  


24   of the previous generation, including Donald Cutter,
  


25   whom I was able to take a course from as a doctoral
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 1   student, and he was an expert on maritime Spanish
  


 2   navigation.
  


 3             But he started a whole school, and it's kind
  


 4   of called the Continental School of History, where
  


 5   prior to that, the Turner Thesis and the idea of
  


 6   Anglo-Americans moving west across the con -- and
  


 7   Manifest Destiny.
  


 8             Well, he said, wait a minute, this is a much
  


 9   broader movement, and it involved Spain, France, and
  


10   other countries, and it's not just Jamestown in 1607.
  


11   In fact, as we know from the report, and it's
  


12   well-known, that Santa Fe was established as an outpost
  


13   of Empire in 1598, you know, a couple years before
  


14   Jamestown.
  


15       Q.    And are there other source materials that you
  


16   used other than --
  


17       A.    Oh, the books?
  


18       Q.    -- Bolton?
  


19       A.    Yeah, Bolton and John Francis Bannon; John
  


20   Kessell, probably the leading scholar of his field
  


21   today; and there's David Jay Weber, whose book out of
  


22   Yale University Press in the '90s, and then he
  


23   subsequently did another monograph published by the
  


24   University of Mexico on Mexico and the Southwest, the
  


25   1821, that period.
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 1             He's really pulled a lot of material
  


 2   together, and he also does work where the original
  


 3   archives are, Hermosillo, Parral in Chihuahua, Mexico
  


 4   City, Seville and also Madrid.  And there's a reason
  


 5   for that, but I'll let you get to that.
  


 6       Q.    Okay.
  


 7             So would you say that the sources that you
  


 8   just mentioned, the things that you reviewed, are
  


 9   secondary sources?
  


10       A.    I reviewed secondary sources for this
  


11   particular project, and, you know.
  


12       Q.    And are there written primary sources that
  


13   cover the period that we're talking about, that is,
  


14   immediately after the Hohokam, up till 1866?
  


15       A.    Yes, for the Spanish period, yes.  Bolton
  


16   translated some of Kino's material.  We have great
  


17   translations of the original documents, and that is an
  


18   ongoing process; one at the University of Arizona
  


19   called The Documentary Relations of the Southwest, that
  


20   project, which is part of the Arizona State Museum.
  


21             The great treasure trove for me, and I've
  


22   spent a lot of time in that, is the Santa Fe Archives
  


23   and SANM, the State Archives of New Mexico.  Then
  


24   there's the MANM, the Mexican Archives in New Mexico,
  


25   and they used to be in downtown Santa Fe, which was a
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 1   lot more fun if you stayed and worked up there; but now
  


 2   it's out on Cerrillos Boulevard, so it's kind of in the
  


 3   suburbs, so that kind of bums people out.
  


 4             But, yeah, there's a great collection of --
  


 5   and this is on microfilm and microfiche, and so we're
  


 6   getting different platforms for American scholars and
  


 7   scholars throughout the world to look at this material,
  


 8   which is amazing.  And, basically, it's part of the
  


 9   overarching collection called the Archivo General
  


10   Nación, the National Archive of Mexico, which is a
  


11   great place in Mexico City.
  


12       Q.    Okay.  So have you ever seen any of these
  


13   source materials that you just discussed?
  


14       A.    Yes.  In fact, in my first year of -- my
  


15   first semester of doctoral work, we had to do something
  


16   called paleography.  You know, UNM had a very distinct
  


17   and challenging doctoral program, and so I had to do my
  


18   first seminar paper on in the borderlands.  I forget
  


19   specifically the name of the course.  But I remember I
  


20   turned in my paper and the professor said, "This is
  


21   publishable."
  


22             And I went "Wow," you know, and it got
  


23   published in the New Mexico Historical Review, which in
  


24   this field is a big deal, and I think it's listed here.
  


25   It was 1981.  I was only about 14 years old then.  No.
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 1             But, yeah, it was on -- in fact, it was on --
  


 2   the title of the paper was Governor Fernando de la
  


 3   Concha and the Indian Policy of Conciliation, 1787 to
  


 4   1790-something.  I forget.  It's about a 10-year
  


 5   period, in which this guy comes up and really has a --
  


 6   institutes policies that create a period of peace.
  


 7   That was always Spain's big problem, and Santa Fe was a
  


 8   threat of whether the Comanches from the East, who were
  


 9   bad, and then the Apaches and Navajos to the west, and
  


10   there was raiding back and forth and enslavement of
  


11   both the Europeans and Native Americans and their
  


12   respective communities, so...
  


13       Q.    So the secondary sources that you've
  


14   identified in the last couple minutes --
  


15       A.    Yeah.
  


16       Q.    -- would you consider them to be reliable and
  


17   generally accepted treatments of the historical periods
  


18   that we're going to talk about today?
  


19       A.    Yes.  They're very much respected, and there
  


20   are conferences held in this field.
  


21       Q.    And, in fact, aren't these used in the
  


22   University-level studies?
  


23       A.    Yes, they are.
  


24       Q.    Let's take a couple minutes to talk real
  


25   quickly about the Hohokam.
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 1             Did you do any research on the Hohokam on the
  


 2   Verde River?
  


 3       A.    I did some research on the Hohokam on the
  


 4   Verde River, and there is an overarching consensus, I
  


 5   can say, from the archeological material, and I'm not
  


 6   an archaeologist, nor an anthropologist, but that lower
  


 7   Verde study, which I encourage anyone interested in
  


 8   this region to read or take a look at, the early
  


 9   volumes are dealing with the various, I think, 26 sites
  


10   in that area that are pre-European.  And, you know, the
  


11   dates, 1350 to 1400, I kind of, I think, pulled from
  


12   that, that out of my head.  And but still, you know,
  


13   there's dissertations.
  


14             In fact, ASU is pretty vigorous.  Some of the
  


15   doctoral students there are still kind of arguing about
  


16   the cause of their decline; are they, in fact, maybe
  


17   the Pimas.  That's still being -- that's a vigorous
  


18   period, area of scholarly debate to this day.
  


19       Q.    And how did the Hohokam use the Verde River?
  


20       A.    They diverted it for irrigation purposes to
  


21   sustain themselves, and they probably drank from it, of
  


22   course.
  


23       Q.    Did the Hohokam also conduct trade
  


24   activities?
  


25       A.    Yes, they did.
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 1       Q.    Okay.  And where did they conduct trade
  


 2   activities?
  


 3       A.    Well, it's as, I think, even Tom Sheridan, in
  


 4   his 1995 The History of Arizona, he has a little
  


 5   section, short section on that, and he's recently
  


 6   revised that; and that they traveled far and wide and
  


 7   they were pedestrians, and they traveled down to Mexico
  


 8   and some of them I think down to Central America and to
  


 9   the North.  They went all areas, West, South, North and
  


10   East, and they traded.
  


11       Q.    You said they were pedestrians?
  


12       A.    Yes, but not pedestrian-type people, but they
  


13   walked.  You know, the horse wasn't really introduced
  


14   into the North American continent until, oh, this is
  


15   probably from Jack Forbes' Navajos, Apache and
  


16   Spaniard, that book, 1570, I think, they -- the horses
  


17   reintroduced, I should say, to the North American
  


18   continent.
  


19       Q.    Okay.  So you're basing your opinion about
  


20   their activities on an archeological study?
  


21       A.    Yeah, one study; but then the classic
  


22   accounts of Emil Haury, H-A-U-R-Y, Doyel I think was
  


23   one of his students, Whittlesey.  There's a group of
  


24   grandfathers, fathers, and now the next generation of
  


25   scholars that have worked and stand on the shoulders of
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 1   the previous generation of scholarship.
  


 2       Q.    So there was archeological evidence that the
  


 3   Hohokam engaged in trade.  Was that because there were
  


 4   remnants of products that were found in the
  


 5   archeological digs?
  


 6       A.    Yes.  They found shells, for example, and
  


 7   there's the ball courts.  There's a rather advanced
  


 8   civilization during, I think, the classic period.  I
  


 9   think the 1150 to 1250 things are really rocking and
  


10   rolling in that world, and then for a variety of
  


11   reasons throughout, invasive peoples, you know.
  


12       Q.    So in that archaeological evidence, was there
  


13   any evidence of any implements or boats of any kind
  


14   that would indicate that the Hohokam navigated or
  


15   otherwise boated the Verde River?
  


16       A.    In the literature I have reviewed, no.
  


17       Q.    So, again, when did the Hohokam civilization
  


18   decline or otherwise leave the Verde area?
  


19       A.    1350 to about 1400.
  


20       Q.    So who were the next group of people that
  


21   moved through or occupied the lands in the vicinity of
  


22   the Verde?
  


23       A.    Actually occupied would be the Americans.
  


24   But who moved through were Spain, Spaniards, the
  


25   mountain men.  And then when we talk about colonization
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 1   and settlement, really is the early Americans in the
  


 2   territorial period of Arizona's history.
  


 3       Q.    Were there other people who were here prior
  


 4   to the Spaniards?
  


 5       A.    There were not, that I know.  No Euro -- no
  


 6   European people, except the Native Americans, of
  


 7   course.  Yeah.  I thought we had moved on to --
  


 8       Q.    No, no, no.
  


 9       A.    No.
  


10       Q.    And I'm about to look at Ms. Montgomery and
  


11   cringe.
  


12       A.    No, no, I know that.  No, no.  Yeah, the
  


13   Yavapai and the Apaches, as Mr. Randall testified.
  


14       Q.    So you said earlier that you heard the
  


15   testimony the other day of the Apache tribal elder,
  


16   Vincent Randall, correct?
  


17       A.    Correct.
  


18       Q.    Okay.  And would you agree that -- well, I'm
  


19   not going to rely on his testimony.
  


20             What kind of activities or existence did the
  


21   Yavapai conduct in and around the Verde River?
  


22       A.    Well, they gathered, hunted.  They had
  


23   little, I guess we would call them, residences or
  


24   visitas, places they visited.  And they would move, but
  


25   they moved within a region, an area, you know.
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 1       Q.    And did you see the map that --
  


 2       A.    Yeah.
  


 3       Q.    -- was produced by Mr. Randall the other day?
  


 4       A.    Yes, I did.
  


 5       Q.    And did that convey the region that you have
  


 6   just described?
  


 7       A.    Yeah, that conveyed the region.  I think I
  


 8   would refer to that, rather than my -- you know, my
  


 9   almost inaudible description there.
  


10       Q.    Okay.  And is it safe to say that the Yavapai
  


11   were semi-nomadic or they moved around quite a bit?
  


12       A.    Yes, I think they did.
  


13       Q.    Is there any evidence that they ever used the
  


14   Verde River or any other waterway to move around?
  


15       A.    Not that I am aware of.  I have not seen any
  


16   literature or heard testimony to that effect.
  


17       Q.    And I believe we've already said that
  


18   Mr. Randall also testified about the Apache.  Are you
  


19   aware of any evidence that the Apache moved travel or
  


20   trade along the Verde River or in the Verde River?
  


21       A.    No, I'm not aware of any of that.
  


22       Q.    If the Verde River was susceptible or useful
  


23   for boating, would the Yavapai or Apache have a reason
  


24   to use it?
  


25       A.    If I were to speculate, I would say, yes,
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 1   they would have a reason to use it, if they --
  


 2       Q.    And what would be the reason?
  


 3       A.    Travel, movement.
  


 4       Q.    Did they trade with other groups?
  


 5       A.    They traded with other groups.  I don't know,
  


 6   the way Mr. Randall described the Apaches, I don't know
  


 7   what much trading they did.  But that, for the most
  


 8   part, yeah, they would -- they did trade in some
  


 9   instances, with the Navajos I know for sure.
  


10       Q.    All right.  So let's talk a little bit about
  


11   the Spanish explorers.  Were they the next group,
  


12   grouping of people, that came into the area of the
  


13   lower Verde after the Yavapai and Apache were there?
  


14       A.    Yes, they were.
  


15       Q.    They actually were there at the same time; is
  


16   that correct?
  


17       A.    Yes, they were.
  


18       Q.    And who were the first Europeans to visit the
  


19   Verde River?
  


20       A.    Well, the first two Europeans, and
  


21   Mr. Randall discussed one of them at length, was
  


22   Antonio Espejo and Marcos de Farfan.  And those are the
  


23   first two, but I could elaborate on what they were
  


24   doing there and what was going on, but I won't.
  


25       Q.    We'll get there.
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 1       A.    Okay.
  


 2       Q.    And what years were they there?
  


 3       A.    1583 for the former and 1598 for the latter;
  


 4   and then, subsequently, Juan de Oñate in 1604, but
  


 5   that's later.
  


 6       Q.    And what was the purpose of their presence in
  


 7   and around the Verde River?
  


 8       A.    Well, one of the motivations for Spanish
  


 9   exploration of Del Norte, the Pimería Alta, as it
  


10   became known, later the Provincias Internas, was a
  


11   myth.  The myth drove them.  They were looking, number
  


12   one, for the Estrecho de Anián, the northwest passage
  


13   in their lexicon, and two other rumors of gold and
  


14   minerals.
  


15             In fact, the name New Mexico, Nuevo México,
  


16   recalls Cortez and his striking it rich, as it were, in
  


17   1513.  And New Mexico really is like an otro México.
  


18   They were looking for another Mexico, and so the name
  


19   that stuck kind of belied, but they found up in the
  


20   Santa Fe and that region, which was not a lot of gold
  


21   or silver, to put it mildly.  So they were, in a way,
  


22   looking to justify settlement and occupation and
  


23   colonization of New Mexico in 1598, and we would have
  


24   to back up to discuss that.  So they were there
  


25   searching.
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 1       Q.    Okay.  So did Espejo and de Farfan keep
  


 2   contemporaneous records during their exploration in
  


 3   that area of the lower Verde?
  


 4       A.    Yes.  And to place that into context, Spanish
  


 5   exploration of the New World, whether it was in Florida
  


 6   at the time or the North, it was very legalistic, and
  


 7   they would often have, in fact, almost always have, a
  


 8   diarist and engineers and other people with some
  


 9   expertise.
  


10             But the diarists oftentimes are there as kind
  


11   of like guards, and sometimes they would write that
  


12   Espejo got in trouble.
  


13             Coronado in 1540 went off the track, and when
  


14   they went to see the shaggy cows in 1541 in Kansas when
  


15   they went east, he came back and then his horse, he
  


16   fell and hit his head.  He was never quite the same.
  


17   His wife divorced him.  And he was taken back to Spain
  


18   and he ended up -- like Coronado, the great Coronado,
  


19   ended up in Spain in jail.
  


20             Espejo, similarly, was there as a rescue.  It
  


21   was a rescue expedition.  And I could elaborate on
  


22   that, but he was there and there was a diarist named
  


23   Diego de Luján, and his residencia, his documents, are
  


24   translated by Bolton back in 1924 or '5, you know, when
  


25   this became a field and all of that.
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 1             So that, yeah, there was often documentation
  


 2   of every exploration, and it was quite legalistic.  You
  


 3   had to cut a deal with the King.  You had to make sure
  


 4   that you stayed within a contract.  The contract to
  


 5   settle New Mexico took from 1595 to 1598.  It took
  


 6   three years of haggling and negotiating.  And the King
  


 7   always wanted you to have some skin in the game.
  


 8   Espejo, for example, financed his rescue expedition.
  


 9             So very legalistic, authoritarian, very
  


10   different than American expansion across the continent.
  


11       Q.    So even though, initially, you said that they
  


12   were kind of following a mystical idea --
  


13       A.    Yes.
  


14       Q.    -- of the land, does that mean that they were
  


15   kind of wandering around fanciful, creating fanciful
  


16   accounts of their activities?
  


17       A.    Yes.  They sometimes exaggerated, which got
  


18   them into trouble right away.  Oftentimes the Indians
  


19   didn't want them there, and so they would say
  


20   más salir.  They learned what más salir meant, which
  


21   means --
  


22                  CHAIRMAN NOBLE:  Get your butt --
  


23                  THE WITNESS:  -- keep going, yeah,
  


24   going.
  


25                  In many ways the Spaniards were kind of
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 1   like freeloaders.  When Oñate settled there, they just
  


 2   kicked the guys out of I think it's San Juan Pueblo,
  


 3   north of Santa Fe today.  And they just like went in
  


 4   and lived in their houses.  So the Native Americans,
  


 5   the Pueblos in this instance, said these guys are
  


 6   freeloaders; you know, these are bad.  And there was
  


 7   some resentment.
  


 8   BY MS. CAMPBELL:
  


 9       Q.    Now, would you call them freeloaders with
  


10   regard to the Spanish government in Spain?  What was
  


11   their relationship?  Was it -- were they cut off from
  


12   the Spanish government?
  


13       A.    Well, time and distance.  I think it takes 16
  


14   days to get down to Mexico City to talk to the
  


15   vice-King, the viceroy, and so that was on the -- when
  


16   you're really hoofing it.  But distance and time,
  


17   logistics, oftentimes there's a lag of 12 to 24 months
  


18   for things to get done the way Spain approached
  


19   colonization and settlement of the New World.
  


20       Q.    In addition to their diaries, were they
  


21   required to keep official reports for the Spanish
  


22   government?
  


23       A.    Yes, they were.  And they would go back and
  


24   have a residencia, which means not a residence, but you
  


25   would have to kind of give your account to one of the
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 1   viceroys' hatchet men or whatever.  You know, they were
  


 2   careful.  In many ways it stultified Spanish
  


 3   exploration of the New World.
  


 4             Cortez was an outlaw.  When Cortez left the
  


 5   islands in 1517, 1518, right in there, the King said,
  


 6   "Come back.  You can't go."
  


 7             And he says, "Okay.  Bye."
  


 8             And so he had an expedition sent after him,
  


 9   which he defeated in the highlands of Mexico and then
  


10   co-opted the survivors into his force, and the Meshika
  


11   or the Aztecs were like, "Where did these guys come
  


12   from?"  But he wasn't, technically, an outlaw.
  


13                  CHAIRMAN NOBLE:  We're going to need to
  


14   take a break for just about five minutes.
  


15                  (A recess was taken from 4:10 p.m. to
  


16   4:16 p.m.)
  


17                  CHAIRMAN NOBLE:  We are ready to go.
  


18   Thank you.
  


19   BY MS. CAMPBELL:
  


20       Q.    Okay.  So, Dr. August, we were talking about
  


21   Spanish recordkeeping.
  


22       A.    Yes.
  


23       Q.    Can you describe a little bit how they
  


24   physically kept records, the Spanish explorers, that
  


25   is?
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 1       A.    Well, they would -- the diarist would take
  


 2   note every day.  Some were more vigilant in executing
  


 3   their duties than others, but that's why we have such a
  


 4   great record.  That's why we know the great things
  


 5   about Father Kino, for example, or Father Serra in
  


 6   California.
  


 7             And so they would keep the diary.  They would
  


 8   return from, like, say, Espejo started in Santa Bárbara
  


 9   in 1587, I think, and that was the northernmost mining
  


10   town in the central corridor.  Spain expanded to the
  


11   north, from south to north on three corridors; one that
  


12   ended up establishing San Antonio in 1718 a little bit
  


13   later; one that was California overland, the Baja.
  


14   That's where Kino went first in 1681 to 1684, an
  


15   unsuccessful mission effort in the Baja California.
  


16             And then there's the literals of the World
  


17   Ocean.  And one of the big things that really freaked
  


18   out or upset the Spanish King was Sir Francis Drake in
  


19   1584.  They got reports that he was over there in the
  


20   Pacific Coast.  And so Spain realizes that they need to
  


21   keep a defensive borderland, and so the role of defense
  


22   from the colonial sweepstakes that were going on and
  


23   the attempt to secure this New World for the benefit of
  


24   the crown in all instances.
  


25             So they would go back and then they would
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 1   make copies of everything in triplicate and
  


 2   quadruplicate, and so they would have records both in
  


 3   the viceroyalty, in Spain, in Mexico City, and then
  


 4   they would have one in the archives in Spain.  So you
  


 5   can see someone as obscure as Father Segesser or
  


 6   Pfefferkorn here in the mid 18th Century and you can
  


 7   see what he was doing here and if you're doing research
  


 8   in the archives in Madrid.
  


 9             It's a fascinating, painstaking legalistic
  


10   process, but they wanted to keep control of what they
  


11   were doing, much to their regret, I think, in the long
  


12   run.
  


13       Q.    So based upon the records that they kept, did
  


14   Espejo and de Farfan travel by what mode?
  


15       A.    They traveled by horse.
  


16       Q.    Did they navigate or boat on the Verde River?
  


17       A.    Not according to Luján's account or Espejo's
  


18   residencia, I think, and then I think if you look at --
  


19   an easy way to access that is Bolton's work; but, no,
  


20   they did not, and I have not seen any other evidence to
  


21   the contrary.
  


22       Q.    And after 1599, who was the next European to
  


23   visit the area of the lower Verde River?
  


24       A.    Well, it was Juan de Oñate himself.  And he
  


25   wanted to find, they called it, the South Sea, and they
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 1   were referring to the Pacific Ocean.  And there had
  


 2   been navigation from Acapulco, which was an outpost
  


 3   then, and they sailed and they were trying to map it.
  


 4   They were trying to get what's there.  I mean it was a
  


 5   great mystery.
  


 6             In fact, that term was used, great mystery.
  


 7   And so the search for gold after Oñate ends, and they
  


 8   say, well, this has to be kept for saving souls; that
  


 9   the church and state were together, but oftentimes at
  


10   odds with one another.  And then there's the civilian
  


11   population.
  


12             So at times the military has political
  


13   hegemony, and at other times the church, and
  


14   particularly when the Jesuits were here, when they were
  


15   able to be doing the front on the -- the adelantados,
  


16   as they called them, the guys out in front of the
  


17   exploration and missionary efforts.  So they were a
  


18   different group, and I know we'll talk about them.
  


19       Q.    You just mentioned something about the
  


20   Spanish sailing --
  


21       A.    Yes.
  


22       Q.    -- around the Pacific.
  


23             Were the Spanish generally expert boatsmen?
  


24       A.    Yeah, they were good at seafaring, and they
  


25   had some Vizcaíno, comes to mind.  You know, they
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 1   established in Monterey first and then later in
  


 2   San Francisco, Los Angeles, and then even San Diego,
  


 3   which was originally St. James, I guess; yeah,
  


 4   San Diego.  So, yeah, those come a little bit later in
  


 5   Spanish colonization and settlement of this region; but
  


 6   they become outposts of missions and presidio systems,
  


 7   a defense mechanism.
  


 8             And one of the hopes was to tie it together,
  


 9   San Antonio with Santa Fe and up to Monterey or the
  


10   San Francisco area, those little islands of settlement.
  


11   And that was one of the great policies that would ebb
  


12   and flow, and there was transportation was an issue,
  


13   and it was overland, how do we connect these places
  


14   overland.
  


15       Q.    So the Spanish explorers would have been
  


16   comfortable navigating on the water?
  


17       A.    Yeah.  There was nothing -- navigating was
  


18   not inimical to their nature here.
  


19       Q.    And why is that?
  


20       A.    They had -- well, let's look at the Florida
  


21   borderland and Ponce de León and that area.
  


22       Q.    Well, let's stay in Arizona.
  


23       A.    Oh, stay in Arizona?
  


24       Q.    Yes, please.
  


25       A.    Well, yeah, okay.
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 1             They knew about the Colorado River, for
  


 2   example.  They called it originally Rio de Tizones,
  


 3   T-I-Z-O-N-E-S, and that means, roughly translated,
  


 4   river of the firebrand.  And, ultimately, that's kind
  


 5   of red, and so the Colorado means red, and so that name
  


 6   kind of stuck or was adapted over time.  So they knew
  


 7   about the Colorado and noted it.
  


 8       Q.    Okay.  So you mentioned that Oñate was
  


 9   looking -- I believe you said he was looking for a
  


10   route to the sea --
  


11       A.    Yes.
  


12       Q.    -- is that correct?
  


13       A.    Yes, he was.
  


14       Q.    Okay.  And if he could have found a water
  


15   route that would go part of the way or all of the way
  


16   to the sea, would he have been interested in that?
  


17       A.    He would have been interested, as would the
  


18   viceroy, and as would the King.
  


19       Q.    So if someone like Oñate who was exploring
  


20   and looking for routes, if they would find a river that
  


21   was susceptible to or usable for navigation, would that
  


22   have been something important that they would have
  


23   noted in their official reports?
  


24       A.    That was really important, and his expedition
  


25   of 1604 was, in a way, an expedition of desperation
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 1   because he was losing money.  His investment wasn't
  


 2   working out, and ultimately, in 1609, he's replaced by
  


 3   the King, and a Royal Governor, Pedro de Peralta, is
  


 4   appointed, so he reports directly to the King.
  


 5             Oñate had a broad contract and could have
  


 6   kind of controlled that region, but he was really
  


 7   looking to salvage his investment.  And if you go to
  


 8   Santa Fe, the street that goes -- that's the Pedro de
  


 9   Peralta, that's after the first Royal Governor of
  


10   Spain, and that's a main thoroughfare in Santa Fe
  


11   today.
  


12       Q.    So finding a river that could be navigated
  


13   would have been a huge coupe for Oñate?
  


14       A.    It would have been a huge coupe for Oñate,
  


15   and it was of critical importance to locate anything
  


16   like that.  I mean they noted mountain ranges and --
  


17   but transportation on the northern frontier was
  


18   important, and they looked almost -- they were trying
  


19   everything.
  


20       Q.    So how did Oñate travel?
  


21       A.    By horse with military and religious escort.
  


22       Q.    So based on what you just said about the
  


23   importance or the interest in finding navigable water
  


24   routes, would you say that it was Oñate's preference to
  


25   travel by foot?
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 1       A.    If I were to speculate and be Juan de Oñate
  


 2   for a day, I would have been concerned and thinking
  


 3   about water routes in this region.
  


 4       Q.    Okay.  So after Oñate, who was the next
  


 5   person to explore the area of the Verde River?
  


 6       A.    I think -- let me take a look at the report
  


 7   here.
  


 8       Q.    I think it would be on Page 5, perhaps?
  


 9       A.    5?  Yes.
  


10             One of the big stars, Father Francisco
  


11   Eusebio Kino or Eusebio Francisco Kino, his original
  


12   name was Chinus or Chini, C-H-I-N-I, and he was from
  


13   northern Italy and spoke Italian and German, of course,
  


14   and he's one of our staff members in Statuary Hall,
  


15   along with Senator Goldwater.
  


16       Q.    And Father Kino was a Jesuit priest?
  


17       A.    He was a Jesuit priest.
  


18       Q.    And what was his education?
  


19       A.    He was born in 1645 and educated in German.
  


20   He spoke Italian and German, and he went to the
  


21   University of Ingolstadt.  He got the equivalent of a
  


22   Ph.D. in math and actually taught math in the
  


23   University.  He was a cartographer.  He really liked
  


24   doing that.  He wrote a thesis on the Transit of Venus
  


25   in 1680.  He got stuck.  He wanted to go to the Orient.
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 1   He wanted to go to China after he became a Jesuit.
  


 2   Instead, he get got assigned by the Pope.  They just
  


 3   reported their secular clergy.
  


 4             If that's relevant, we can discuss that, what
  


 5   that means.  But he could earn money, for example,
  


 6   where the Franciscans and other groups couldn't.
  


 7             And he got stuck in 1680 and '81, and he
  


 8   watched a comet and wrote a thesis on it, and it became
  


 9   a popular book in Europe.  So he was a guy of immense
  


10   talents and highly educated.  And so he comes to the
  


11   New World and gets to Mexico City in 1681.
  


12       Q.    And at what time did Father Kino travel --
  


13       A.    In this area?
  


14       Q.    -- in this area of the lower Verde?
  


15       A.    From 1680 -- from 1689 to 1711, I think I
  


16   have.  I may have not even put that in there, but
  


17   that's 1687 to 1711, when he dies in Magdalena, Sonora.
  


18       Q.    And what was his purpose in exploring the
  


19   area of the lower Verde?
  


20       A.    Well, he was given a charge by the Bishop,
  


21   the Bishop of Sonora, and he was charged with saving
  


22   souls.  And I think he may have converted 25,000
  


23   American, or Native Americans might be the best way to
  


24   phrase this.
  


25             And he also introduced cattle to what is now
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 1   Arizona's first cattlemen.  He brought 20 cattle that
  


 2   ultimately became 70,000, a herd.  So he introduced
  


 3   cattle to this area, and he taught the natives how to
  


 4   farm, harvest gold, and he traveled throughout and
  


 5   mapped.  He did a lot of mapping.  He mapped about 200
  


 6   by 225 square miles of Northern Sonora and Southern
  


 7   Arizona.
  


 8       Q.    And so Father Kino's travels and exploration
  


 9   in the lower Verde, was this just something he did on
  


10   his own, or was there some official backing behind it?
  


11       A.    There was official backing of it, and, again,
  


12   he was one of the few guys in the borderlands, and a
  


13   priest for that matter, that had money.  And some of
  


14   his brethren were a bit upset with him and wondered
  


15   about that, but he did look for places to advance the
  


16   rim of Christendom.
  


17             In fact, that's the title of the book that
  


18   Bolton wrote on the big one, I think in 1927 or
  


19   something like that; and then later, thanks to the
  


20   University of Arizona and Dean Frank Lockwood, they get
  


21   a narrow one called Padre on Horseback.
  


22             And there's a whole literature on Father Kino
  


23   that has evolved over time.  And, in fact, Senator
  


24   Goldwater was very interested in him and was
  


25   instrumental in getting that statue in Statuary Hall.
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 1   And I think it's kind of ironic that now Goldwater's
  


 2   statue is going up next to Kino, because he led the
  


 3   charge in getting and raising the money and all of
  


 4   that.
  


 5       Q.    Did Father Kino keep the same kind of
  


 6   official records in triplicate and quadruplicate that
  


 7   you previously --
  


 8       A.    Yes.
  


 9       Q.    -- described?
  


10       A.    Yes, he did.  And he wrote on any number of
  


11   topics, and so did the -- he had a couple guys that
  


12   rode with him.  He always had just one.  He didn't like
  


13   the military.  The Jesuits and the military were often
  


14   at odds.  They didn't like how the military would treat
  


15   various people.  The civilian population enslaved some
  


16   of them and made them work in the silver mines.
  


17             And so Kino did his due diligence, as well as
  


18   Juan Mateo Manje, who was one of the few military guys
  


19   that rode around with him.  And I quoted from, I think,
  


20   one of his -- his book Tierra Incógnita, Unknown Land.
  


21   And, in fact, I think I quoted the source or the place
  


22   where he's up on -- it looks as though he's over on the
  


23   West area mountains.  You can see the --
  


24       Q.    Yeah, we'll get to that.
  


25       A.    Oh, okay.  I'm sorry.
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 1       Q.    I just want to ask one more question before
  


 2   we --
  


 3       A.    Break?
  


 4       Q.    -- need to finish, I imagine.
  


 5                  MS. CAMPBELL:  You said 4:30, and it's
  


 6   4:30.
  


 7                  THE WITNESS:  Yeah.
  


 8                  CHAIRMAN NOBLE:  It's time.  Go ahead.
  


 9   BY MS. CAMPBELL:
  


10       Q.    But just one question to clarify the Manje
  


11   that you just referenced.
  


12       A.    Yes.
  


13       Q.    You said he traveled with Father Kino?
  


14       A.    Yes.
  


15       Q.    And was he, more or less, Father Kino's
  


16   diarist?
  


17       A.    Yeah, he -- more or less, but on this one
  


18   expedition it looks as though he did the major writing
  


19   and Kino took a break.  But Kino would often do his own
  


20   work, you know, and so this particular reference is one
  


21   of many, so...
  


22       Q.    Okay.
  


23       A.    Thank you.
  


24                  MS. CAMPBELL:  Okay.
  


25                  CHAIRMAN NOBLE:  Thank you very much.
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 1   We're going to adjourn now until 12:30 tomorrow in this
  


 2   room.  However, if there are things that you've been
  


 3   leaving overnight, it would be necessary for you to
  


 4   move them into the next room.
  


 5                  (The proceedings adjourned at 4:30 p.m.)
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 1   STATE OF ARIZONA    )
   COUNTY OF MARICOPA  )


 2
  


 3             BE IT KNOWN that the foregoing proceedings
   were taken before me; that the foregoing pages are


 4   a full, true, and accurate record of the proceedings,
   all done to the best of my skill and ability; that


 5   the proceedings were taken down by me in shorthand
   and thereafter reduced to print under my direction.


 6
             I CERTIFY that I am in no way related to


 7   any of the parties hereto, nor am I in any way
   interested in the outcome hereof.


 8
             I CERTIFY that I have complied with the


 9   ethical obligations set forth in ACJA 7-206(F)(3)
   and ACJA 7-206 (J)(1)(g)(1) and (2).  Dated at


10   Phoenix, Arizona, this 12th day of March, 2015.
  


11
  


12
           _______________________________________


13                  JODY L. LENSCHOW, RMR, CRR
                      Certified Reporter


14                     Arizona CR No. 50192
  


15
             I CERTIFY that Coash & Coash, Inc., has


16   complied with the ethical obligations set forth in
   ACJA 7-206 (J)(1)(g)(1) through (6).


17
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21
  


22
  


23
           _______________________________________


24                    COASH & COASH, INC.
                    Registered Reporting Firm


25                    Arizona RRF No. R1036
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            1                 CHAIRMAN NOBLE:  George, would you call

            2  the roll.

            3                 DIRECTOR MEHNERT:  Commissioner Allen.

            4                 COMMISSIONER ALLEN:  Here.

            5                 DIRECTOR MEHNERT:  Commissioner Horton.

            6                 COMMISSIONER HORTON:  Here.

            7                 DIRECTOR MEHNERT:  Commissioner Henness.

            8                 Not present.

            9                 Chairman Noble.

           10                 CHAIRMAN NOBLE:  I am here.

           11                 DIRECTOR MEHNERT:  We have a quorum, and

           12  our attorney is here, and so am I.

           13                 CHAIRMAN NOBLE:  Mr. Helm, please

           14  proceed.

           15

           16               CONTINUED CROSS-EXAMINATION

           17  BY MR. HELM:

           18      Q.    Thank you.  Mr. Mussetter, I'm a little more

           19  organized, hopefully, today, but I have the problem of

           20  having to work with the computer, also.  So with my

           21  eyes and that fine print, we may stumble around a

           22  little bit.  I apologize for that if I do.

           23            But, first of all, I would just like to get a

           24  few things straightened out that I actually wrote down

           25  the easy/hard way, so I can read them and all that sort
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            1  of stuff, okay?

            2      A.    Fair enough.

            3      Q.    First of all, just to clarify, you don't

            4  claim to be a historian of any kind?

            5      A.    I do not.

            6      Q.    You don't claim any expertise in history?

            7      A.    No.

            8      Q.    With respect to determining whether a stream

            9  or a river is navigable for title purposes under the

           10  standards set forth by the federal judiciary, you don't

           11  claim to be an expert either, right?

           12      A.    No, I'm not an expert in that.

           13      Q.    Okay.  Could you define for me what you

           14  understand the word ordinary to mean as you use it in

           15  defining whether a river is navigable?

           16      A.    Ordinary means, I think in simple terms, not

           17  flooding, not severe drought; sort of normal type flow

           18  levels.

           19      Q.    Can you give me the same definition for

           20  natural?

           21      A.    Natural means unaffected by human activities.

           22      Q.    How does it differ from ordinary?

           23      A.    Well, ordinary refers to, I think in the

           24  context we're talking about here, primarily --

           25      Q.    We're talking about in the context of for
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            1  title.

            2      A.    Right.

            3            Ordinary means, as I defined it, it's the

            4  sort of typical range of flows; not extreme flooding,

            5  not drought.  All of those conditions can happen in a

            6  river under natural conditions or unnatural conditions.

            7  Natural is, again, unaffected by human activity.

            8      Q.    So natural is the, hey, we got floods; hey,

            9  we got droughts; and both of those are conditions that

           10  impact on the flow of a river?

           11      A.    Yes.

           12      Q.    Now, in your work on the Verde, did you

           13  determine both the ordinary condition of the river and

           14  its natural condition?

           15      A.    I'm not sure the word determine is the right

           16  way to describe it.  I certainly considered both of

           17  those terms in my work.

           18      Q.    How did you consider them?

           19      A.    Well, with respect to ordinary, I evaluated

           20  the magnitude and frequency and duration of the

           21  discharges that occur in the river, both based on the

           22  recorded history, and then made some adjustments to

           23  reflect the effects of diversions on those flows.  So

           24  that's the work that I did related to the term

           25  ordinary.
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            1      Q.    As part of that work, did you eliminate the

            2  floods and eliminate the droughts?

            3      A.    No.

            4      Q.    Okay.  So in your determination of ordinary,

            5  it includes flood flows and it includes times when the

            6  river was in a drought?

            7      A.    I didn't say that either.

            8      Q.    Okay.  Well, that's what I'm trying to

            9  understand.  Either it does or it doesn't include flood

           10  flows.  Does it?

           11      A.    The term ordinary does not include flood

           12  flows or drought flows.

           13      Q.    That's what I wanted to know.

           14      A.    Fair enough.

           15      Q.    But when you went to determining the natural

           16  condition, you threw those in?

           17      A.    Yes.

           18      Q.    Okay.  So what do we look at in your report

           19  to see your description of the ordinary condition of

           20  the Verde River?

           21      A.    I'm not sure I explicitly describe the

           22  ordinary condition.  It's implicit in the flow duration

           23  curves that we looked at.  It's implicit in certain

           24  aspects of the flood frequency curves.

           25      Q.    So it's there, but you didn't tell us what it
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            1  was?  The information to determine it would be there?

            2      A.    Okay.

            3      Q.    We could look at your -- my recollection is

            4  that you had one diagram that showed the high flows for

            5  each year?

            6      A.    Yes.

            7      Q.    And, for example, we could go through and you

            8  could tell me what constitutes a flood that shouldn't

            9  be in there for the ordinary condition, right?

           10      A.    We could do that, yes.

           11      Q.    Do you want to pop that up on the screen?

           12  And let's do it.

           13      A.    Sure.

           14            I have to boot up here.  It will take a

           15  minute.

           16      Q.    Take all the time you need, believe me.

           17  These things are scary to me.

           18      A.    I didn't boot my computer up because I

           19  understood we weren't going to be doing that, so...

           20      Q.    I told you you might want to do it.

           21      A.    So --

           22      Q.    The little blue diagram you had -- I don't

           23  remember the figure number that showed the thing -- was

           24  that a good one to use?

           25            Seemed to me it had about from the late '80s,
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            1  1880s or '90s?

            2      A.    Is that the one you're referring to?

            3      Q.    Yeah, that's the one I'm referring to.

            4            Is that a good one to just take a look at?

            5  And we don't have to go through year by year, from my

            6  perspective.  If you just want to kind of look at that

            7  one and point out what you would consider the years

            8  that have the flood flows that you would eliminate to

            9  determine the ordinary condition.

           10      A.    This is probably not the best figure to do

           11  that.  I would say that those are annual flow volumes.

           12  In every one of those bars, you would have periods of

           13  time that would fit the category of ordinary, and in

           14  many of them you would have periods of time that would

           15  be outside of that classification.

           16      Q.    Okay.  So we can't look at those and

           17  determine what --

           18      A.    Not from this chart, no.

           19      Q.    Okay.  What chart would you like?

           20                 MR. BREEDLOVE:  For the record, you're

           21  looking at Page 38 of the Mussetter presentation,

           22  Exhibit X060.

           23  BY MR. HELM:

           24      Q.    That's correct.

           25      A.    That's correct.
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            1            Well, one place we could start would be the

            2  flow duration curves.

            3      Q.    Pick your poison, Doctor.

            4      A.    This would be Slide 24 of the same

            5  presentation.

            6      Q.    Okay.  So I take it on that one you would

            7  come down from the somewhere above 10,000 and chop it

            8  off at some point?

            9      A.    Yes.

           10      Q.    And that would be --

           11      A.    Yeah.

           12      Q.    -- the upper limit or the lower limit of

           13  flooding?

           14      A.    I think the implication of your question is

           15  that there's a hard boundary; we can say if we step on

           16  one side of the line, it fits ordinary, and the other

           17  side of the line it doesn't.

           18      Q.    If you want to do plus or minus 10 percent,

           19  20 percent, 30 percent, you tell me.

           20      A.    That's fair enough.

           21      Q.    I'm not arguing with you.  I'm just trying to

           22  help out the Commission and the other people who may

           23  have to review this, who will want to be able to look

           24  at your work and figure out what the ordinary condition

           25  of the river is as you saw it, okay?  That's all I'm
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            1  trying to do.  And you've told me you didn't

            2  specifically set it out in your report, but we can find

            3  it from the information that's there.  That's what I

            4  understand is where we're at right now.

            5      A.    That's fair.

            6      Q.    Fair?

            7      A.    That's fair.

            8      Q.    Okay.  So find the ordinary condition absent

            9  the flood for me.

           10      A.    Well, as I said earlier, I'm not going to

           11  define a hard boundary; but the edges of this plot on

           12  either side would be outside the ordinary condition,

           13  and the bulk of this plot that happens every year for

           14  some period of time during the year, and we can

           15  probably sit here and debate all day what that period

           16  of time should be, but some period of time --

           17      Q.    I'm going to give you your time.  You just

           18  tell me what it is.

           19      A.    It's the central part of this particular plot

           20  defines the ordinary flows.

           21      Q.    Super deal.  Now, because the Commission is

           22  sitting here, but the judges aren't, can you put

           23  parameters from that plot that show what you circled

           24  with your thing so that somebody reading this record

           25  would know what you're referencing?
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            1      A.    What I've told you is the bulk of the central

            2  portion of that plot probably fits in the ordinary, and

            3  I'm not going to be pinned down to a specific number.

            4      Q.    I'm not asking you to, but I would like to

            5  know what you believe constitutes the bulk of the

            6  central portion.

            7            Is it from 10,000 cfs down, nine, eight,

            8  seven?  Pick the maximum part of the bulk.  I'm trying

            9  to give you the benefit of your doubt.  You know, pick

           10  the highest bulk number you want to pick.  Just tell me

           11  what it is.

           12      A.    If you're above the 10,000 range, I think

           13  it's pretty easy to argue that's outside the ordinary.

           14  When you get below that, from there down to the few

           15  thousand range, then it becomes fuzzy whether that's --

           16      Q.    It's in the eyes of the beholder?

           17      A.    It's in the eyes of the beholder.

           18      Q.    You and Jon could disagree, and both of you

           19  could still be right?

           20      A.    That's possible.

           21      Q.    Okay.  Let's go to the other end, the drought

           22  end.

           23      A.    Well, so 1 percent or, on this chart,

           24  99 percent would mean a flow that happens, on average,

           25  once every three and a half to four days per year.  So
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            1  it happens a few days every year.  Is that ordinary?

            2  Yeah, could be.

            3      Q.    Again, that's in the eyes of the beholder,

            4  and you and Jon might disagree and both be right?

            5      A.    There is not a hard boundary for that

            6  information.

            7      Q.    No, I understand that.

            8            Is there a boundary that you can work with

            9  that's plus or minus 10 percent?

           10      A.    I would say no.

           11      Q.    20 percent?

           12            I mean at some point in time a drought has to

           13  stop being a drought, doesn't it?

           14      A.    Well, if it happens four days a year, on

           15  average, is that a drought?

           16      Q.    How about if I give you 10?

           17      A.    That's the same question.

           18      Q.    In other words, you can't tell me what the

           19  upward parameter of a drought would be in this

           20  situation?

           21      A.    There are definitions of drought.  We could

           22  go in and quantify the Palmer Drought Index or

           23  whatever.

           24      Q.    Well, again, I don't know what the Palmer

           25  Drought Index is.  You do.  Tell me what it does.
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            1      A.    Well, it quantifies the severity of a

            2  drought.

            3      Q.    Can we look at it and determine what the

            4  drought ought to be in Arizona and the Verde River?

            5      A.    It could be looked at.  I'm not prepared to

            6  do that sitting here today.

            7      Q.    You haven't done it?

            8      A.    I have not done that, no.

            9      Q.    And if I've got this right, you didn't do

           10  anything in your study to determine what would

           11  constitute a drought on the Verde River?

           12      A.    I did not specifically quantify droughts on

           13  the Verde River.

           14      Q.    Okay.  And the same answer you would give for

           15  floods?

           16      A.    Well, I would say I did more work to quantify

           17  the magnitude and frequency of floods on the Verde

           18  River than I did on the drought end of the scale.

           19                 COMMISSIONER ALLEN:  Mr. Chairman,

           20  question.

           21                 CHAIRMAN NOBLE:  Yes, Bill.

           22                 COMMISSIONER ALLEN:  The time frame that

           23  you used when you constructed this was from when to

           24  when?

           25                 THE WITNESS:  It's 1945 to the present.
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            1                 COMMISSIONER ALLEN:  Okay.  So that,

            2  effectively, is during the time frame after Bartlett

            3  and Horseshoe both were constructed?

            4                 THE WITNESS:  That is correct, although

            5  this gage is above both of those facilities.

            6                 COMMISSIONER ALLEN:  Okay.  That's a

            7  good point.  Thank you.

            8  BY MR. HELM:

            9      Q.    The dashed line --

           10      A.    Yes.

           11      Q.    -- is your adjustment for -- based on

           12  Mr. Burtell's work, correct?

           13      A.    Yes.

           14      Q.    Okay.  And so in showing what the -- the

           15  ordinary condition, and when that circle goes around

           16  the dashed line, the dashed line will be what your

           17  opinion would be in the precivilization time frame?

           18      A.    Yes.

           19      Q.    And so I guess we're talking about you would

           20  consider ordinary, if I've got it now, from 10,000 cfs

           21  down to 90 -- what did you say, 99 percent?

           22      A.    I threw that out as a possible.

           23      Q.    So if we draw a circle that encompasses all

           24  that, the Commission and the Court will know what your

           25  opinion of ordinary is, correct?
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            1      A.    The flows between those two happen on a

            2  fairly frequent basis, so I can accept that that could

            3  be a reasonable definition of ordinary.

            4      Q.    Is that the definition you used in doing your

            5  work in this matter?

            6      A.    I did not specifically set out to define

            7  ordinary means between X cfs and Y cfs.

            8      Q.    Did you read Winkleman?

            9      A.    Yes, I did.

           10      Q.    Did you read the part about you've got to do

           11  that?

           12      A.    There is no language in Winkleman that I

           13  recall that says you must specifically say ordinary is

           14  between X cfs and Y cfs.

           15      Q.    No, no, it just said you had to determine

           16  what the ordinary condition of the river was, and

           17  that's different than natural.  You read that part?

           18      A.    I understand that ordinary and natural have

           19  two different meanings, yes.

           20      Q.    Right, and they're determined separately?

           21      A.    Yes.

           22      Q.    Okay.  But you didn't determine at least the

           23  ordinary separately, because you can't tell me what it

           24  is.  Have I got that right?

           25      A.    I considered the ordinary flows.  I
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            1  considered the full range of flows that occurred in the

            2  river, and I thought about the effects of the floods, I

            3  thought about the normal flows, and I thought about the

            4  drought, the very, very low flows.

            5      Q.    So by saying you considered all the flows in

            6  the river, your answer to the Court of Appeals would

            7  be, hey, I had ordinary covered because I considered

            8  all the flows, right?

            9      A.    Sure.

           10      Q.    And you would have that same answer for if

           11  they wanted to talk about natural; I considered the

           12  natural condition of the river because I considered all

           13  the flows, right?

           14      A.    Well, with respect to the flow, yeah.  I mean

           15  I tried to make an adjustment for the human effects on

           16  the amount of flow in the river by using

           17  Mr. Burtell's --

           18      Q.    Your adjustment is for the impact of

           19  civilization?

           20      A.    Yes.

           21      Q.    And you didn't do any work yourself to

           22  determine the impact of civilization; you just accepted

           23  Mr. Burtell's work?

           24      A.    On the flow levels, that's correct.

           25      Q.    Right.  And just modified your data by his
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            1  conclusions?

            2      A.    Yes.

            3      Q.    Okay.  Would you define for me the word

            4  floodplain as you've used it in your discussions that

            5  you had here either in testimony or in your report?

            6      A.    Floodplain is the, typically, relatively flat

            7  surface adjacent to a stream that is constructed under

            8  the current hydrologic regime or being constructed

            9  under the current hydrologic regime that is inundated,

           10  on average, once every few years.

           11      Q.    Okay.  And it can go out as big as what?  I

           12  mean a few years?  That's the, what, 10-year is the

           13  floodplain, 10-year flood?

           14      A.    We have to make a distinction between the

           15  geomorphic definition from a process perspective of

           16  floodplain and the relationship between that and what

           17  causes rivers to look like they do versus the, I'll

           18  call it, the regulatory definition of floodplain that

           19  we're accustomed to seeing from flood risk studies and

           20  those types of things.

           21            They're two different things, and in the

           22  context of this case I'm talking about the geomorphic

           23  definition of floodplain.

           24      Q.    Okay.  So the geomorphic definition of the

           25  floodplain doesn't necessarily mean that it will handle
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            1  all floods?  In other words, contained within the

            2  widths of the geomorphic floodplain, not all flows will

            3  stay within those boundaries?

            4      A.    Large floods can go beyond the definition of

            5  what a geomorphologist would define as the active

            6  floodplain, yes.

            7      Q.    Okay, and so would you then have a new active

            8  floodplain?

            9      A.    No.

           10      Q.    In other words, is your definition evolving?

           11      A.    No.

           12      Q.    Okay.  So then are you telling me that for

           13  the Verde River, geomorphically, you have a floodplain

           14  that's defined?

           15      A.    Actually, on a river like the Verde River,

           16  the geomorphic floodplain is very indistinct in most

           17  places.

           18      Q.    Well, does that mean you can't find it, is

           19  that what you're telling me, in a lot of places?

           20      A.    I'm telling you from the definition I gave

           21  you, it actually doesn't exist in many places.

           22      Q.    Okay.  So when you talk about floodplain,

           23  either in your testimony or in your report, we need to

           24  either know the specifics of the location you're

           25  talking about or we won't be able to put a handle on
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            1  what you're meaning, right?

            2      A.    Yes.

            3      Q.    Okay.  Now, you also used the term low flow

            4  channel?

            5      A.    I've probably used that term, yes.

            6      Q.    Define it for me as you used it for your

            7  report and in your testimony here.

            8      A.    It's the channel or channels that carry the

            9  flow when you're on the far right end of that plot that

           10  we just looked at.

           11      Q.    When you say the far right end, what number

           12  are you talking about?

           13      A.    I don't have a specific number.

           14      Q.    Well, what range then?  Is it from the 70 to

           15  the 100 or the 80 to the 100 or the 90 to the 100?

           16      A.    Oh, I think, in general terms, it's probably

           17  the lower 20 to 30 percent of the flows.

           18      Q.    Okay, so from 70 on up, roughly?

           19      A.    That's reasonable.

           20      Q.    So flows that occur in the ordinary condition

           21  are not necessarily flows that are restricted to your

           22  definition of a low flow channel?

           23      A.    Could you repeat the question?

           24      Q.    Sure.  As I understand it, you've defined the

           25  ordinary condition to be kind of a big circle in the
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            1  middle of that chart up there.

            2      A.    Right.

            3      Q.    But you've defined the low flow channel to be

            4  within the top 30 percent of your curve?

            5      A.    Roughly speaking.

            6      Q.    So much of the flows in the low flow channel

            7  could be outside of that channel; in other words, the

            8  circle's bigger; it's way beyond the 70 percent?

            9            You're still not understanding me?

           10      A.    I'm still not understanding your question.

           11      Q.    Low flow channel contains the plus

           12  70 percent --

           13      A.    Okay.

           14      Q.    -- situation.

           15            Ordinary condition extends way beyond the

           16  70 percent condition?

           17      A.    Right.

           18      Q.    So the low flow channel will be inundated in

           19  a number of circumstances by the ordinary condition?

           20      A.    Yes.  The low flows, within the range of the

           21  definition I gave you, I would say are still within the

           22  definition of ordinary.

           23      Q.    If we're talking about -- what was that

           24  discussion we had yesterday about bankfull?

           25      A.    Yes.
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            1      Q.    If I'm bankfull on the low flow channel, I'm

            2  still within the ordinary conditions of the Verde

            3  River, right?

            4      A.    I think that's probably a fair statement.

            5      Q.    How far out on the banks have I got to get to

            6  get out of the ordinary condition?  What kind of

            7  channel is that?  Are you into the compound channels or

            8  what?

            9            We've got a full low flow channel and we're

           10  still in the ordinary condition.  How far out does the

           11  ordinary condition go?  Does it go to 10 on your chart?

           12  If I went up, if I go to 10,000, it's down to zero or

           13  .1, and I'm still in the ordinary condition, right?

           14      A.    I think the 10 percent exceedance flow is

           15  within the range of what most people would consider

           16  ordinary, yes.

           17      Q.    So for ordinary purposes, we've got the

           18  10 percent exceedance to the -- what did we say? --

           19  99 percent exceedance?

           20      A.    No.

           21      Q.    Okay.  What am I not understanding?

           22      A.    The long discussion we had several minutes

           23  ago about the boundaries for ordinary, number one, I

           24  said I'm not going to be pinned down to a specific

           25  value, but I --
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            1      Q.    That's your range.  Oh, I'm not trying to --

            2  that's your range, 10 to 99.

            3      A.    I conceded that flows above 10,000 are

            4  probably outside the definition of ordinary.  When you

            5  get below 10,000, down to a few thousand, it begins to

            6  get fuzzy whether those flows would be ordinary or not.

            7            When we talk about a 10 percent exceedance

            8  flow, that's an ordinary flow.  It happens, on average,

            9  35 to 40 days a year.

           10      Q.    Okay.  I'm saying that's one end of the

           11  spectrum of exceedance.  And the other end of the

           12  spectrum of exceedance is -- I thought I understood it

           13  to be 99; but if I'm wrong on that, please correct me.

           14      A.    I said that flows beyond the 99 percent level

           15  on the right side of that plot --

           16      Q.    Would be --

           17      A.    -- would be probably not ordinary flows.

           18      Q.    So the ordinary flows are between 10 and 99?

           19      A.    Well, those are your words.

           20      Q.    They're my words trying to describe what I

           21  understand you told me.  If I'm misdescribing it,

           22  please tell us.

           23      A.    Let me say again, I can't be pinned down to a

           24  specific hard boundary between what's ordinary and

           25  what's not ordinary.  It's a gradation, and we've
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            1  talked about it's fuzzy when you get below 10,000, and

            2  down into the few thousand range, it's probably

            3  debatable; is that ordinary, is that not ordinary.

            4            On the other end of the spectrum, 1 percent,

            5  that's probably not -- less than 1 percent is probably

            6  not ordinary.

            7      Q.    So if we're running around at the 50 and the

            8  70 percent, we're clearly in the middle of the ordinary

            9  condition, as far as you're concerned?

           10      A.    Sure.

           11      Q.    Okay.  Another term you've used, flood

           12  channel.

           13      A.    Okay.

           14      Q.    Define for me your definition of flood

           15  channel as you used it in your testimony and in your

           16  report.

           17      A.    It's the channel that is activated both from

           18  a hydrologic and sediment erosion/deposition standpoint

           19  during flood flows.

           20      Q.    It's the flow above 10,000?

           21      A.    Roughly speaking, yes.

           22      Q.    So in the exceedance division, it's the flow

           23  that occurs 0.1 percent, is that what it is down there,

           24  or 0.5 percent?

           25      A.    10,000 is about a half a percent.
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            1      Q.    So it's that end of the spectrum is what's in

            2  the --

            3      A.    It flows out in that --

            4      Q.    Outside it.

            5      A.    Yeah.

            6      Q.    That's really bankfull.  That's supposed to

            7  be a joke.

            8      A.    Thank you.  It's hard to tell.

            9      Q.    So the channel in a flood flow is .05 to 100;

           10  do I understand that right?

           11      A.    Please say it again.

           12      Q.    Sure.  So the flood channel is the area

           13  between .05 and 100?

           14      A.    If I understand your question, the area

           15  that's inundated at flows between the .5 percent and

           16  100 cfs?

           17      Q.    Whatever your exceedance number is down

           18  there.

           19      A.    Oh, 99.9.

           20      Q.    Yeah.  My glasses, I can't see that far.

           21      A.    The portion of the channel that's inundated

           22  by flows in that range is within the flood channel, if

           23  that's your question.

           24      Q.    That's where I'm going.  Thank you.

           25            Okay, now, you've also used, I believe, the
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            1  term compound channel?

            2      A.    Yes.

            3      Q.    Okay.  Give us, again, your definition of

            4  what a compound channel is as you've used it for these

            5  proceedings.

            6      A.    Well, I'll start with the definition of a

            7  single or simple channel, and that would be one where

            8  you have a regular cross-sectional shape.  Typically,

            9  they're more or less parabolic, and the topography is

           10  rather -- relatively smooth.

           11            A compound channel is one that has different

           12  levels within the channel that become inundated at

           13  different flows, benches or bars or other features that

           14  would contain flow to a certain area up to a certain

           15  level; and then when that level is exceeded, then the

           16  flow spills out and it's carried into other areas.

           17      Q.    So in the simple one channel, that's just the

           18  width of the channel expanding?

           19      A.    Generally, yes.

           20      Q.    So we start with the low flow channel, and

           21  that's 20 feet wide, and then we can still be ordinary;

           22  but we get over that one, and that's bankfull; we're

           23  into the next one, maybe that's 30 feet wide; and so

           24  forth?

           25      A.    Well, I would not use bankfull in that
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            1  context, but the rest of your proposition I accept.

            2      Q.    Okay.  Well, that's just my language.  I'm

            3  not using it as hydrologists use.

            4            What portion of that would you use bankfull

            5  in your context?  Where do I find bankfull on

            6  your percent exceedance?

            7      A.    It's on the far left end, if it even falls on

            8  that plot.

            9      Q.    So when you're talking bankfull, you're

           10  talking something that's a serious flood?

           11      A.    Well, it's a commonly occurring flood.

           12      Q.    Well, that depends on how big it is.  There's

           13  only been one big flood, right?

           14      A.    I wouldn't say that.  There have been a few

           15  big floods.

           16      Q.    Well, in terms of there is one flood that is

           17  the most cfs that's ever come down that river before,

           18  right?

           19      A.    Yes.

           20      Q.    Okay.  And alls I'm saying is in your

           21  definition of bankfull, it's all in a flood situation,

           22  and it's just a question of how big the flood is?

           23      A.    No.

           24      Q.    Why not?

           25      A.    I talked quite a lot yesterday about bankfull
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            1  and the definitions of bankfull and the frequencies of

            2  occurrence that are most often in the geomorphic

            3  literature associated with bankfull, and it's usually a

            4  commonly occurring flood peak.  The definition, it

            5  varies by river, but it can go from a flood that

            6  happens about once every year to one that happens once

            7  every 20 to 25 years, depending on the character of the

            8  river.

            9      Q.    Okay.  So on the Verde, which is the one

           10  we're concerned about here, and you've studied the

           11  character of that river, what would be the minimum

           12  flood that would get you into a bankfull situation?

           13      A.    The work we did on the three study sites that

           14  we talked about yesterday, we concluded that the

           15  bankfull discharge was in the range of 16,000, 15 to

           16  16,000 cfs, which would be roughly .2 percent on this

           17  mean daily flow curve.  When we talk about frequencies,

           18  we're talking about the instantaneous peak.  These are

           19  mean daily flows.  So there's a difference there.  But

           20  it's in the range of 15,000 cfs.

           21      Q.    So I'm not real sure what you were doing in

           22  those three studies you did; but if I understand what

           23  you're telling me, those were all related to some form

           24  of flood studies?

           25      A.    No.
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            1      Q.    What was the purpose of those studies?

            2      A.    The purpose of the studies was to provide

            3  hydraulic sediment transport geomorphic information

            4  that the botanists could use to correlate the character

            5  of the riparian vegetation to the behavior of the river

            6  and the flows in the river.

            7      Q.    At all flows as opposed to --

            8      A.    Well, we considered the full range of flows,

            9  yes.

           10      Q.    If I understand what you've told me so far,

           11  there's a significant difference in your definition of

           12  a flood channel and a low flow channel?

           13      A.    Yes.

           14      Q.    In terms of the Verde, the magnitude you're

           15  saying I think is 16,000?

           16      A.    The two-year recurrence interval discharge is

           17  about 16,000.  Our studies, I think we said the --

           18  sorry, the bankfull discharge was slightly lower than

           19  that, so it's in the 14 to 16,000 range.

           20      Q.    So what would be -- what discharge would you

           21  have to have to be bankfull in the low flow channel?

           22            Maybe I'm using a bad term again because you

           23  keep thinking hydrology.  I'm talking about when that

           24  channel overtops, the low flow channel.

           25      A.    Stated otherwise, what is the discharge that
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            1  fills the low flow channel.

            2      Q.    Yeah, plus one quarter.

            3      A.    It's probably highly variable along this

            4  system.

            5      Q.    Depending on where you are in the system?

            6      A.    Depends on where you are.  It probably varies

            7  even locally.

            8      Q.    Can you tell me what it would be in each of

            9  the segments you considered?

           10      A.    Same answer.

           11      Q.    Too broad?

           12      A.    It's very broad.

           13      Q.    Well, that's what I'm saying, too broad to

           14  pin it down?  Can you pin it down anywhere?

           15      A.    Well, we could go to the cross-section plots

           16  from our study sites, and we did define the levels of

           17  discharge that it takes to fill various portions of

           18  those channels, so we could probably get at it from

           19  that angle.

           20      Q.    Pick one out and show it to me, would you,

           21  just so I get a feel for what you're telling me?

           22      A.    I don't believe I have any of those

           23  cross-sections available on my computer.  The ones we

           24  looked at came from --

           25      Q.    Those are the ones that Joy showed you --
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            1      A.    Yes.

            2      Q.    -- that had the different colors?

            3      A.    Yes, yes, yes.

            4      Q.    All right.  Would bankfull have been the

            5  black colors?

            6      A.    No.

            7      Q.    Bankfull, I need a new -- what word do you

            8  want to use for full low flow channel?

            9      A.    Let's call it full low flow channel.

           10      Q.    Okay.  Would the black have been the full low

           11  flow channel?

           12      A.    Not in all cases, no.

           13      Q.    More or less?

           14      A.    Not in all cases, no.

           15      Q.    Well, but I don't know whether I need to add

           16  to it or subtract from it.

           17      A.    There were cases there where because we

           18  collected the data after a period of relatively low

           19  flows, the vegetation had encroached down into what I

           20  would term the low flow channel.

           21      Q.    Okay.  So the low flow channel may have had

           22  some space above the black that was included in it?

           23      A.    In some cases it did, yes.

           24      Q.    Okay.  Do you know which case that would be?

           25  I mean there were just three of those things, weren't
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            1  there?

            2      A.    I don't remember which specific ones.  I

            3  recall one of them that had some of the vegetation

            4  going well down towards the thalweg.

            5      Q.    Okay.  Now, one other topic that you talked

            6  about a lot is braided river.

            7      A.    Yes.

            8      Q.    So, once again, give me your definition of a

            9  braided river as you used it in your Verde study or

           10  your testimony?

           11      A.    A braided river is a river that has multiple

           12  flow channels.  I think that's the simplest definition,

           13  has multiple flow channels.

           14      Q.    Does two qualify?

           15      A.    Now we're getting into the same argument that

           16  we have with drawing a hard line on my graph.

           17      Q.    You tell me.

           18      A.    In some cases, a split channel -- a braided

           19  river can have a single split; and in most cases it

           20  would be more than one split, more than two channels.

           21      Q.    In that kind of definition, is the braided

           22  portion of the Verde limited to what's downstream of

           23  Bartlett Dam, from your perspective?

           24      A.    Yes.

           25      Q.    So above Bartlett we really don't have to
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            1  worry about braiding.  There may be some split channels

            2  up there, but not the magnitude that would indicate a

            3  whole bunch of braiding?

            4      A.    That's a fair statement.

            5      Q.    At best, we're working with some kind of

            6  compound channel up there?

            7      A.    Yes.

            8      Q.    Okay.  We've also used terminology meandering

            9  river.  Do you want to give me that definition for the

           10  work you've done too?

           11      A.    A meandering river is a river that follows a

           12  sinuous course, nonstraight course; and, generally, in

           13  the geomorphic literature, a meandering river is one

           14  where the length along the channel is at least one and

           15  a half times the straight down valley length if you

           16  just go from one end of the valley to the other.

           17      Q.    So the testimony we heard the other day about

           18  why the Indians didn't use the river makes sense; a

           19  straight line's quicker?

           20      A.    Was that a question?

           21      Q.    No, no, I'm just saying you heard the

           22  testimony of the gentleman from the Apache Tribe that

           23  was in here --

           24      A.    Yes.

           25      Q.    -- about why they didn't use the Verde River,
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            1  because it took too long, and it was quicker to go in a

            2  straight line overland?

            3      A.    I could accept that's a logical reason, but I

            4  can also argue that I mean there's a lot of navigation

            5  done on meandering rivers.  It might be quicker to go

            6  straight down, but it's a whole lot easier to float a

            7  barge or whatever around the meanders and get your

            8  whatever commerce you're carrying from Point A to

            9  Point B.

           10      Q.    If you need that kind of commerce?

           11      A.    Sure.

           12      Q.    Apaches weren't running any mines that you're

           13  aware of, are you?

           14      A.    I'm not aware of any.

           15      Q.    Now, the purpose that you were here for, as I

           16  understand it, is to determine whether the Verde River

           17  was navigable on the date of statehood, right?

           18      A.    I'm here to help make that determination,

           19  yes.

           20      Q.    That's your job, right?

           21      A.    I'm here to help make that determination,

           22  yes.

           23      Q.    And in order to make that determination, you

           24  have to consider a number of elements, right?

           25      A.    Sure.
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            1      Q.    List every one, please.

            2      A.    Well, we go back to the definition of

            3  navigation.  We need to go back to the discussion of

            4  the ordinary, discussion of the natural, the discussion

            5  of what is meant by commerce.

            6      Q.    Those are all discussions.  I want you just

            7  to tell me I need to consider the depth of the river, I

            8  need to consider the width of the river, I need to

            9  consider the vegetation of the river, that kind of.

           10            Just give me a list of all the things, all of

           11  the elements that you considered to make your

           12  determination.

           13      A.    Okay.  I considered the depth of the river.

           14  I considered the dynamic geomorphic character of the

           15  river, which includes, I guess, width would be

           16  encompassed within that, depth would be encompassed

           17  within that, longitudinal variability in the slope, the

           18  likelihood of changes on a periodic basis, the amount

           19  of vegetation, the range of flows that occur, the

           20  presence of obstructions in the river, the range of

           21  possible boats that could likely be used, would be used

           22  in customary -- would be in customary use, I think is

           23  the terminology.

           24            There may be more.  That's what I can think

           25  of off the top of my head sitting here.
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            1      Q.    Okay.  Do we have anywhere in your report

            2  where we can look and find the depths that you found at

            3  identifiable locations along the Verde River?

            4      A.    Yes.

            5      Q.    Okay.  What would I look at to find that?

            6      A.    Well, the information at the three study

            7  sites is a good example of that.

            8      Q.    Is that it?

            9      A.    That's the primary quantifiable information.

           10  There is other information you can see even from the

           11  photographs that -- whether the river is shallow,

           12  whether there are rocks sticking up out of the water;

           13  and so you can make some inference about the relative

           14  depth from that information.

           15            But those are the places.  Those three study

           16  sites are the specific places where I'm able to

           17  quantify it.

           18      Q.    Okay.  Where do we, find, I believe, the

           19  geomorphic character, I believe was the word you used?

           20      A.    That's encompassed in virtually the entire

           21  discussion in the report.

           22      Q.    How so?

           23      A.    There is a lot of discussion about the

           24  characteristics of the river, the boundary sediment.

           25  There's discussion about the braiding processes.
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            1  There's discussion about the flows.  The geomorphology

            2  of the river encompasses basically everything about the

            3  physical behavior of the river.

            4      Q.    Is that those discussions you were having

            5  that you were citing Pearthree or the other guy you

            6  couldn't remember, Jon over there, and, you know, that

            7  sort of stuff?

            8      A.    It's related to that, sure.

            9      Q.    All right.  So those are your geomorphic

           10  discussions?

           11      A.    Sure.

           12      Q.    What about the longitudinal variables; I

           13  believe that's the terminology you used?

           14      A.    Longitudinal variability?

           15      Q.    Okay, there you go.

           16            All right.  Where do I find those in your

           17  report?

           18      A.    Well, again, there are profiles, and we

           19  looked at them yesterday, of each of the three study

           20  sites.

           21      Q.    Other than that, anything else?

           22      A.    I don't recall if I put a larger scale

           23  longitudinal profile of the river in my report or not.

           24      Q.    Well, you'll have to look, because I sure

           25  wouldn't remember.
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            1      A.    I don't believe there is an overall

            2  longitudinal profile in this particular report.

            3      Q.    So it's basically limited to the three sites,

            4  again?

            5      A.    That's where it's quantified, yes.

            6      Q.    Okay.  Now, you also mentioned the likelihood

            7  of change.

            8      A.    Okay.

            9      Q.    Where do we find that information in your

           10  report?

           11      A.    Well, again, that's very akin to the

           12  geomorphic discussion.  It's encompassed in virtually

           13  everything that we talk about.  It's related to the

           14  flow history.  It's related -- specific information

           15  about that comes from looking at sequences of

           16  historical aerial photography, looking at the evidence

           17  of change on the photography where you have old high

           18  flow chute channels, you have low flow channels that

           19  have been filled in, evidence that it's different from

           20  what it used to be.

           21      Q.    You know, I hear you talking, but I don't

           22  know where I find them in there.

           23      A.    Throughout the report.

           24      Q.    So it's just everything you wrote in the

           25  report constitutes an impact on the likelihood of
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            1  change?

            2      A.    It's all related to that, yes.

            3      Q.    And when you're using that phrase, likelihood

            4  of change, what do you mean?  Is that how often are we

            5  going to have a flood that redoes the channel?

            6      A.    And how often would you expect the low flow

            7  channels to shift around and not be in the same place,

            8  how often would you expect the bed to mobilize and

            9  build bars in one place and scour bars in another

           10  place, bank erosion, scour of the vegetation.

           11      Q.    Where do we find that, specifically?  Where

           12  do we specifically find in there, for example, your

           13  expectation of how often the channel will shift around?

           14      A.    I don't think I've specifically discussed

           15  that.

           16      Q.    You also mentioned range of flows.

           17      A.    Yes.

           18      Q.    What do you mean when you're talking range of

           19  flows?  That's just how big the biggest flood was and

           20  how little it flowed when there was drought; that's our

           21  range?

           22      A.    Well, it's the range, the magnitude, the

           23  duration, and the frequency all together.

           24      Q.    And you mentioned the presence of

           25  obstructions.
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            1      A.    Yes.

            2      Q.    Did you catalog all the obstructions in the

            3  Verde River?

            4      A.    I didn't catalog all of the obstructions in

            5  the Verde River.

            6      Q.    My recollection is you mentioned a few

            7  rapids.  I think we talked about Segment 3, and you had

            8  11 that you mentioned?

            9      A.    Yes.

           10      Q.    Okay.  How many were there in Section 4?

           11      A.    I don't remember the number off the top of my

           12  head.

           13            There are 13 named rapids in the Forest

           14  Service Guide.

           15      Q.    Would your estimate of portage time be the

           16  same as it was for 3?

           17      A.    I didn't make an estimate of the portage time

           18  in Segment 4.  I don't have a number for you.

           19      Q.    Any reason to believe that the rapids in

           20  Segment 4 are different than the rapids in Segment 3?

           21      A.    The rapids in Segment 4 tend to be, on

           22  average, lower rated rapids than the ones in -- what

           23  did I say?  In Segment 4 tend to be lower rated than

           24  the ones in Segment 3.

           25      Q.    So you would expect it to take more time in
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            1  Segment 3 to do portaging than you would in Segment 4,

            2  right?

            3      A.    Not necessarily.

            4      Q.    Or require more portages, because some of

            5  them I can go paddle right through because they're a

            6  II?

            7      A.    That could be, yes.

            8      Q.    You mentioned one other thing that I didn't

            9  get.  I'm sorry.  But the last thing I think you

           10  mentioned was the range of possible boats in customary

           11  use.

           12      A.    Right.

           13      Q.    Do you recall that?

           14            Where do I find that in your report?

           15      A.    It's not in my report.

           16      Q.    Okay.  And I believe you testified yesterday

           17  you didn't see any boats to determine what the range

           18  would be?

           19      A.    I didn't testify to that, no.

           20      Q.    Okay.  Well, then tell me what your range of

           21  possible boats in customary use is on the Verde River.

           22      A.    Based on the testimony that I've heard in

           23  this proceeding, the reading of the historical

           24  documents, other than the modern recreational use, I

           25  see very little evidence of boats in customary use on
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            1  the Verde River.

            2      Q.    Do you know what boats were customarily used

            3  in Arizona at the time of statehood on any river?

            4      A.    I've heard discussion of the boats that were

            5  used down on the Colorado below the confluence, the

            6  Gila confluence.  They had steamboats and those sorts

            7  of things that were probably customarily used.

            8      Q.    What boats did you use -- describe the

            9  dimensions of the boats you used to judge the Verde

           10  River's navigability at statehood.

           11      A.    We discussed this at some length yesterday,

           12  and I told you at that time I don't have specific

           13  dimensions in mind.

           14      Q.    Well, how did you -- how do you determine the

           15  susceptibility of the Verde River to navigation if you

           16  don't have a clue what kind of boat would be necessary

           17  to navigate it at statehood?

           18      A.    Well, it isn't a singular question of can a

           19  single boat float down the river.  It's encompassed in

           20  the definition of what constitutes commerce, what

           21  constitutes customary use to carry out that commerce.

           22  So I have little doubt that a canoe at times can make

           23  it down the river.

           24      Q.    I'm looking for your definition of the boat

           25  that you used to judge that the Gila River -- or, I'm
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            1  sorry, the Verde River was not navigable at the date of

            2  statehood.  You had to have some kind of boat in mind

            3  or you didn't really make that determination.

            4            So tell me what boat you had in mind.

            5  Describe it to me.

            6      A.    I have repeatedly answered that question.  I

            7  don't have a specific boat in mind.

            8      Q.    Well, that doesn't explain for me how you

            9  determined it was not navigable if you didn't have a

           10  boat in mind for navigation?

           11      A.    I think there would be significant challenges

           12  in carrying out realistic commerce on at least

           13  Segments 3, 4, and 5 of the Verde River at the date of

           14  statehood using, essentially, any of the boats that

           15  we've talked about.

           16      Q.    Define for me what you mean when you use the

           17  term realistic commerce.

           18      A.    Well, again, commerce is the exchange of

           19  goods and services.  So it needs to be something that

           20  could be carried out on a regular basis, that would

           21  constitute the exchange of goods and services.

           22      Q.    Is travel sufficient commerce?

           23      A.    Well, as we discussed yesterday, again, a

           24  simple one-off trip down the river, does that meet the

           25  definition of travel?  I suppose.  Does that constitute
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            1  commerce?  You know, I'm not into the legal definitions

            2  of things, but it doesn't seem to me like that would

            3  constitute commerce.

            4      Q.    Okay.  If there isn't a commerce requirement

            5  in the sense of a trip down the river is sufficient,

            6  would the Verde have been navigable, in your mind?

            7            Some guy throws a 1912 canoe in the river

            8  that he bought out of the Sears catalog, and he goes to

            9  Phoenix, going to see his brother-in-law.  Has no

           10  commercial purpose other than it's the way he's going

           11  to get to Phoenix.  And he gets there.  Does that

           12  qualify as making that river -- and he does it every

           13  other weekend because he likes his brother and he's

           14  been doing it for two years.  So it's regular.  It's

           15  all of those.  Would that be commerce, in your mind?

           16      A.    It becomes fuzzy if you're saying he does it

           17  every other weekend.  If he does a one-off deal and he

           18  makes it down alive, in my mind that clearly does not

           19  constitute commerce.

           20      Q.    Okay.  But so the river's just got to be

           21  sufficient to do it more than once or to do it ten

           22  times or some periodic number of times?

           23      A.    I can't put a number on how many times.

           24      Q.    You don't know?

           25      A.    I don't know.
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            1      Q.    You didn't know when you made your

            2  determination, did you?

            3      A.    I did not have a firm number in my mind.

            4      Q.    I believe you used the term erratic to

            5  describe the Verde River, fair?

            6      A.    I don't specifically recall using that word.

            7      Q.    You didn't?  All right.  If you say you

            8  didn't, I won't argue with you.

            9      A.    I don't know that I didn't.  I don't recall

           10  it if I did.

           11      Q.    Well, just to cover my bases, then, define

           12  for me, if you did use the term erratic, what you meant

           13  when you were talking about an erratic Verde River.

           14      A.    So your supposition is that I used the word.

           15  I would have to reread my report to see if I actually

           16  used that word.

           17      Q.    Well, you could have used it in testimony

           18  too.  I'm trying to cover both bases.

           19      A.    My common-language definition of erratic is

           20  unpredictable, changing.

           21      Q.    Can a river be unpredictable and be

           22  navigable?

           23      A.    Sure.

           24      Q.    I mean probably every river is unpredictable

           25  to some degree, isn't it?
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            1      A.    Sure.

            2      Q.    All right.  Let's talk about maybe another

            3  term you used or didn't use.  Unstable?

            4      A.    I probably used that.

            5      Q.    I think you did.

            6            Would you give me your definition of that

            7  word as you would have used it in your report and in

            8  your testimony?

            9      A.    Well, unstable simply means changing or

           10  shifting, and in this context, specifically in response

           11  to flows.

           12      Q.    And, once again, I believe you've testified

           13  that just because a river is unstable doesn't mean it

           14  can't be navigable?

           15      A.    That's true.

           16      Q.    That's a word you use differently than most

           17  of us, right?

           18      A.    I can't speak to that.

           19      Q.    Did you use gage data to derive any of your

           20  conclusions about the Verde other than the gage data at

           21  the three locations that you did your study in 2002?

           22      A.    No.  I think those were the only gage data

           23  that I used.

           24      Q.    That's it?

           25            And if I understand it, other than below
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            1  Bartlett Dam, you haven't done any studies on the rest

            2  of the Verde with respect to split or multiple

            3  channels?

            4      A.    Could you rephrase the question, please?

            5      Q.    Sure, I'll give it a whirl.

            6            Below Bartlett, as I understand it, you're

            7  talking about braided rivers and split channels, and I

            8  forget what the terminology you had to use for the

            9  island with the channels going around them down there.

           10  But did you do any studies of the river above Bartlett

           11  regarding split or multiple channels?

           12      A.    Well, both of the two detailed study sites

           13  that we talked about are above Bartlett, and at

           14  different flow levels both of those sites have split

           15  flow characteristics.

           16      Q.    Okay.  So but besides those three sites, did

           17  you do a study?

           18      A.    Other than studying the aerial photography

           19  and the mapping and so on of those reaches to

           20  understand the character of the river, I didn't

           21  specifically set about quantifying the amount of

           22  braiding.

           23      Q.    You've used a number of pictures in the

           24  course of your testimony and in your report.  Do any of

           25  those pictures that you used depict what you would
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            1  classify as the natural and ordinary condition of the

            2  Verde River as it existed at the time the picture was

            3  taken?

            4      A.    Could you restate the question, please?

            5      Q.    Sure.

            6            Do any of the pictures that you have used,

            7  either in your testimony or in your report, depict the

            8  natural and ordinary condition of the Verde River at

            9  the time the picture was taken?

           10            If it would help you out, before

           11  civilization.

           12      A.    Well, at the risk of helping you ask the

           13  question, do you mean is the river -- was the river in

           14  its ordinary and natural condition at the time I took

           15  those photographs?

           16      Q.    No, no.  Do the photographs depict the river,

           17  you would claim, in its natural and ordinary condition

           18  as that natural and ordinary condition existed before

           19  civilization arrived in Arizona, as defined in

           20  Winkleman?

           21      A.    I think, to some extent, that the entire

           22  reach of river we talked about has been impacted, to

           23  greater or lesser degrees, by human influences.  So

           24  speaking absolutely strictly, none of those photographs

           25  explicitly show the river in its natural condition.
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            1      Q.    As it would have existed precivilization?

            2      A.    Right.

            3      Q.    For every one of those pictures that you

            4  used, do you know what the cfs of the river was that

            5  the picture shows?

            6      A.    I do not.

            7      Q.    Do you know for any of them?

            8      A.    Yes.

            9      Q.    Which ones do you know it?

           10      A.    For the ones that I took, I know what the

           11  discharge was at the various gages.

           12      Q.    Are you talking about your helicopter flight?

           13      A.    Yes.

           14      Q.    And that's the one in 2013?

           15      A.    2013, and I could probably figure out what it

           16  is for the November.  I don't know if off the top of my

           17  head.

           18      Q.    You know when the flights were.  You could go

           19  back and look?

           20      A.    Yes.

           21      Q.    Tell us the dates of each of your flight.

           22      A.    I don't remember the specific dates.

           23  November 2013.  I believe it was November 2002 as well.

           24      Q.    And 2002, you indicated it was low flow or

           25  drought condition?
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            1      A.    It was relatively low flow.  I think the

            2  flows at the site near Tangle Creek were in the 250 to

            3  300 cfs range.

            4      Q.    Okay.  What was it in 2013, if you recall?

            5      A.    The Tangle Creek gage on the day that we did

            6  the flight was, I believe, 185.

            7      Q.    Okay.  So another drought condition, low

            8  flow?

            9      A.    Not drought conditions.

           10      Q.    Well, low flow?

           11      A.    But lowest flow.

           12      Q.    And if I would understand that, Horseshoe

           13  wasn't filled in any of those cases?

           14      A.    It was not.

           15      Q.    If Horseshoe was filled, would it have made a

           16  difference to what you would have been able to see at

           17  the upper end in Tangle Creek or --

           18      A.    Well, even at its -- at the maximum level

           19  that it's ever been, Horseshoe does not impact the

           20  Tangle Creek gage.

           21      Q.    Assuming a full lake, where does the effect

           22  of the lake stop in terms of slowing down water flowing

           23  into it?

           24      A.    Well, we looked at that, actually, in some

           25  detail in my presentation yesterday.  On some fairly
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            1  rare occurrences, the backwater, the inundation level,

            2  extends up into about the middle of the Study Site 1.

            3      Q.    Okay.  But its impact extends beyond that,

            4  doesn't it?

            5      A.    Very minimally.

            6      Q.    I mean you've got the river running into the

            7  immovable lake, so to speak, and it slows down the

            8  water, to some degree, doesn't it?

            9      A.    Yes.

           10      Q.    Okay.  And when it slows down the water,

           11  somebody told me once that that means sediment will

           12  drop out.

           13      A.    That's true.

           14      Q.    And somebody also told me once that that just

           15  isn't in that one little zone where the two impact each

           16  other, but it actually slows the water down for some

           17  distance upstream outside of the end of the lake.

           18  Fair?

           19      A.    What you're referring to is what hydraulic

           20  engineers call an M1 curve, a backwater curve.

           21      Q.    I thought that was a gun, but I'll take your

           22  word for it.

           23      A.    And there are a whole lot of things in that

           24  reach that affect how far that you would be able to

           25  measure any effect.
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            1            Based on the character of that site, I doubt

            2  it has much effect beyond where the flat pool

            3  intersects the bed of the river or the water surface of

            4  the normal flows coming down from above.

            5      Q.    Did you do any studies to make that

            6  determination?

            7      A.    I didn't specifically study that.  You could

            8  figure that out from some of the modeling that we did.

            9      Q.    At the three sites?

           10      A.    Specifically at the Site 1, Tangle Creek

           11  site.

           12      Q.    Are you able to describe, with respect to

           13  those pictures that you showed, how they would differ

           14  if the river was in its ordinary and natural condition

           15  precivilization?

           16      A.    To some extent, we can talk about what it

           17  likely looked like in precivilization, based on what we

           18  see out there today, yes.

           19      Q.    Okay.  Pop up a picture that you're happy

           20  with talking about then, would you?

           21                 CHAIRMAN NOBLE:  Mr. Helm, would now be

           22  appropriate to take a break?

           23                 MR. HELM:  Any time is appropriate.

           24                 CHAIRMAN NOBLE:  Thank you.  Let's take

           25  15 minutes, 10:30.
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            1                 (A recess was taken from 10:14 a.m. to

            2  10:35 a.m.)

            3  BY MR. HELM:

            4      Q.    Is that 41 you've got up there?

            5      A.    44.

            6      Q.    Okay.  That one would have been 25 in your

            7  first report or in the report?

            8      A.    Are you talking about my PowerPoint or my

            9  report?

           10      Q.    Your report.  I'm looking at the report.

           11      A.    Oh, okay.

           12      Q.    I'm thinking it's the same one.

           13      A.    It probably is.

           14      Q.    You're looking upstream of island-braided

           15  reach of the Verde River near the community of Rio

           16  Verde?

           17      A.    Yes, it is the same photo.

           18      Q.    You took it on the 29th of October?

           19      A.    Yes.  I guess I've been saying November.

           20  It's October.

           21      Q.    And we were going to talk about the

           22  differences that would have appeared in this photograph

           23  in its natural and ordinary condition precivilization,

           24  I believe.

           25      A.    Okay.
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            1      Q.    Why don't you tell me what you perceive would

            2  be different in that photo.

            3      A.    Well, I think the primary difference in this

            4  part of the reach, because of the flow regulation,

            5  there's probably more riparian vegetation along the

            6  river than there would have been at most times under

            7  its natural condition.

            8      Q.    Would the flow have been greater?

            9      A.    At times it would have been greater, yes.

           10      Q.    In other words, this doesn't have the Burtell

           11  adjustment in it, the photograph?

           12      A.    That's correct.

           13      Q.    So whatever that difference is, that would

           14  have been greater --

           15      A.    That's correct.

           16      Q.    -- relatively speaking, to whatever the flow

           17  was at the time the picture was taken?

           18      A.    Yes.

           19      Q.    I can't be sure, but is that a little riffle

           20  there that's down here kind of in the center of the

           21  picture?

           22      A.    Is this what you're referring to?

           23      Q.    Yeah, that one there.

           24      A.    Does that appear to be a riffle?  Yes.

           25      Q.    Okay.  Do you think that riffle might have
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            1  been drowned out by the Burtell adjustment?

            2      A.    I doubt it.

            3      Q.    What do you think the Burtell adjustment

            4  would do in terms of depth?

            5      A.    It would have added a marginal amount, maybe

            6  a few inches to the depth; not more than a few inches,

            7  probably.

            8      Q.    So it would have made it a little easier to

            9  go through there by canoe?

           10      A.    Yeah, it would move it in that direction,

           11  yes.

           12      Q.    Anything else different?

           13      A.    Well, I see some trails and things along the

           14  side.  So I suppose those wouldn't have been there.

           15  Beyond that, there's nothing I can see here that I

           16  could specifically point out.

           17      Q.    And the cfs on this one would have been --

           18      A.    I don't recall what it was below Bartlett.  I

           19  know at Tangle Creek it was 185.  I would have to look

           20  up the discharge.

           21      Q.    Okay.  This is below Bartlett, this picture?

           22      A.    This is below Bartlett, yeah.

           23      Q.    Have you got a picture you would like to talk

           24  about that was above Bartlett?  You know, above

           25  Bartlett, Horseshoe I guess would be.  Segment 3
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            1  example or something?

            2      A.    I mean I have a number of pictures up there.

            3      Q.    Would your testimony probably be any

            4  different for any of them other than that there's going

            5  to be a little more vegetation and we're going to have

            6  3 or 4 inches more of water; is that going to be about

            7  the same?

            8      A.    The impacts of the regulation above Horseshoe

            9  and Bartlett are less, so I think the river, in

           10  general, is more similar to what it would have been --

           11  the physical characteristics of it are more similar to

           12  what it would have been under natural conditions now

           13  than it is below Horseshoe and Bartlett.  It's been

           14  less impacted.

           15      Q.    There's still a lot of irrigation diversion

           16  that took place up above Horseshoe, right?

           17      A.    Yes.

           18      Q.    Okay.  And that impact would be fairly

           19  consistent?

           20            I'm looking right here.  Hold on.

           21            I've got the Shoots and Ladders rapid, a

           22  Class III, on Figure 11 on your report, as far as I can

           23  tell?

           24      A.    Okay.

           25      Q.    All right.  That's above Bartlett, right?
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            1      A.    Yes.

            2      Q.    And Horseshoe.

            3            And to my view, I don't see any braiding in

            4  that, so that looks like a single channel to me.  Do

            5  you see any?

            6      A.    At this flow level it's a single channel,

            7  yes.

            8      Q.    Right.

            9            And I see what maybe are two riffles or

           10  rapids, whatever you want to call them?  Which one is

           11  the Class III, the one in the bottom left-hand corner

           12  or the one that's up in kind of the middle curve?

           13      A.    I believe it's the one in the bottom left.

           14      Q.    Okay.  Do they classify the thing above it at

           15  all?

           16      A.    I don't believe so.

           17      Q.    Okay.  With respect to that, though, do you

           18  think that one would be drowned out if you put the

           19  irrigation back that was diverted?

           20      A.    No.

           21      Q.    Would it be easier to go through?

           22      A.    The water would probably be a few inches

           23  deeper.

           24      Q.    Okay.  And so to the extent whatever a few

           25  inches more water does to my canoe, in terms of riding
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            1  over rocks, that would either make it better or worse,

            2  right?

            3      A.    Sure.

            4      Q.    And that would be your same testimony

            5  vis-à-vis the Shoots and Ladders one?

            6      A.    Yes.

            7      Q.    It might be a little easier; you don't know?

            8      A.    The water would be slightly deeper.

            9      Q.    Okay.  Now, if we have a single channel

           10  stream and we have a flood and the flood converts the

           11  single channel stream to a multiple channel stream,

           12  over time, assuming the same flows, will that multiple

           13  channel stream convert back to a single channel stream,

           14  heal itself?

           15      A.    Not necessarily, no.

           16      Q.    If you've got the same flow, same flow

           17  regime?  We're precivilization.  We have a flood.  The

           18  single channel goes away.  Flood stops.  Water starts

           19  shrinking down.  Is it going to carve out another low

           20  flow channel and become a single channel over time,

           21  assuming it has the same amount of water that flowed

           22  through it before?

           23      A.    Not necessarily.

           24      Q.    What would stop it from returning?

           25      A.    Well, there are cases where it continues to
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            1  have one or more branch.  So it doesn't necessarily

            2  just go back to one single channel.

            3      Q.    Okay.  But would it go away from all this

            4  braiding and get two channels or one or three?

            5            In other words, I've heard your good old

            6  friend Mr. Schumm, and when I took his testimony, he

            7  told me how those rivers healed themselves and went

            8  back to single channels, when we were talking about, I

            9  think it was, the Salt at that time.  And I was just

           10  wondering, is that not going to work in this kind of

           11  situation?

           12      A.    They don't necessarily go back to a single

           13  channel.

           14      Q.    Okay.  But what's the likelihood?

           15      A.    It depends on the location.  You can see, you

           16  know, in the aerial photography there are many places

           17  in the lower part of the river where it, even at low

           18  flows, it has more than one flow path.

           19      Q.    Okay.  But we have had a lot of floods go

           20  down the Verde River, right?

           21      A.    Yes.

           22      Q.    And you -- or I'm assuming they would have

           23  caused some braiding?

           24      A.    Yes.

           25      Q.    Okay.  And I'm assuming, at least above
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            1  Bartlett Dam, that braiding's gone, for the most part?

            2      A.    Well, I think it's my testimony that in -- or

            3  it is my testimony that in Segments 3 and 4, that river

            4  is really not a braided river in those reaches.

            5      Q.    They're not.  So if they were braided because

            6  of floods, it went back to your either single channel

            7  or dual channel river?

            8      A.    I'm not so sure I agree with the -- well, I

            9  don't agree with the proposition that they went and

           10  became braided rivers during the flood.

           11      Q.    Okay.  So what you're telling me is on the

           12  portion of the Verde River in Segments 3, 4, 2 and 1,

           13  for that matter, I guess, the floods didn't cause any

           14  braiding?

           15      A.    I didn't specifically talk about Segments 2

           16  and 1 in that context.

           17      Q.    Forget it.  I shouldn't have added them.  I

           18  don't want to confuse this.

           19            In 3 and 4, it would be your position that

           20  the flooding that has occurred on the Verde did not

           21  cause that river to braid?

           22      A.    Not in the classic sense of the word.  There

           23  are places where you would have -- at high flows you

           24  would have more than one flow path.  There are high

           25  flow chutes around large cobble bars.  This occurs,
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            1  actually, at our Site 1 below Tangle Creek, as an

            2  example.

            3            I'm not sure that I would put that in the

            4  category of a braided river under that condition.

            5      Q.    I'm just trying to find out, you know, so

            6  what do we got?  In 3 and 4 we don't have -- your

            7  position that it's not braided, or if there were a few

            8  braids, it went back to being a single channel, for the

            9  most part?

           10      A.    It is a single channel, for the most part, in

           11  those reaches.  It's a canyon-bound reach of river.

           12      Q.    So is it -- not all of it.  I mean there's

           13  some flat areas up there, aren't there, some alluviums

           14  up there?

           15      A.    There's alluvium up there, sure.

           16      Q.    And that would be where you would expect to

           17  see braiding more, wouldn't it?

           18      A.    You have more of a propensity for braiding in

           19  alluvial areas, yes.

           20      Q.    Okay.  So down below Bartlett, you say it's

           21  braided, right?

           22            And I take it you would take the position

           23  that if we got rid of Bartlett and Horseshoe, it would

           24  still remain braided?

           25                 CHAIRMAN NOBLE:  Are those aspirins?
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            1                 (An off-the-record discussion ensued.)

            2                 THE WITNESS:  I'm sorry, I lost the

            3  question.

            4  BY MR. HELM:

            5      Q.    I take it we're talking now about below

            6  Bartlett?

            7      A.    Yes.

            8      Q.    You say that's a braided river down there, or

            9  I think you had another name for it.  Island, multiple

           10  island channels or something?

           11      A.    I referred to it as island-braided.

           12      Q.    Okay, whatever.  Something like that.

           13      A.    Sure.

           14      Q.    And I take it that was caused by some

           15  flooding at some point?

           16      A.    The flooding has a huge role in that, yes.

           17      Q.    And since -- well, let me back up.

           18            There's been floods since they closed

           19  Bartlett and they closed Horseshoe, right?

           20      A.    Yes.

           21      Q.    And those floods have played a role in that

           22  braiding that you're looking down there?

           23      A.    Yes.

           24      Q.    And in terms of the classic healing process,

           25  where, after the flood is over, you get the same kinds
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            1  of flows that come back to carve a single channel out

            2  again or heal the river, those flows get interrupted

            3  when you've got a dam there, don't they?

            4      A.    They certainly change.

            5      Q.    And the natural flow is not allowed to

            6  operate on that portion of the river which is

            7  Segment 5, correct?

            8      A.    The flow regime is different with the dam in

            9  place than it would be under natural conditions, yes.

           10      Q.    Man has messed around with it?

           11      A.    Man has changed the flow regime.

           12      Q.    Changed it significantly?

           13      A.    I think that's a fair statement.

           14      Q.    Okay.  And do you have any way of determining

           15  what the condition of that river would have looked like

           16  in Segment 5 if those dams were removed?

           17      A.    We can use the available information to make

           18  some inferences about what the river would have looked

           19  like, would look like, if the dams were removed, yes.

           20      Q.    Okay.  What would your inferences be?

           21      A.    Well -- I'm sorry, ask your question again,

           22  please?

           23      Q.    Sure.

           24            What were the inferences that you would make

           25  if we took the dams out; what would it look like?
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            1      A.    Well, as I've implied before, I think some of

            2  the density of the riparian corridor has to do with the

            3  flow regulation, more stable flows, generally lower

            4  flows during the year.

            5            So there would be less vegetation.  There

            6  would also be more sediment moving through the reach,

            7  primarily in the sand size ranges.  So there would

            8  probably be more fine material in the bed of the river.

            9      Q.    And it would be moving through, though,

           10  wouldn't it?

           11      A.    It would continue to move through, yes.

           12      Q.    Ultimately go to the Salt and the Gila and

           13  maybe the Colorado?

           14      A.    Ultimately, yes.

           15      Q.    Okay.  What else?

           16      A.    Those are the primary things that I can think

           17  of.

           18      Q.    Okay.  Well, would the channel still remain

           19  as braided as it is now with dams in place?

           20      A.    It would probably have a more braided

           21  appearance than it does now.

           22      Q.    Okay.  So it would be your position that if

           23  we took the dams out, there would be greater braiding

           24  than there is without them?

           25      A.    You would have less riparian vegetation.  You
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            1  would probably see more bare bars in the reach.  It

            2  would have more of an appearance of braiding, yes.

            3      Q.    Would it also have a proposition that you

            4  might have more water and faster water?

            5      A.    You would have more water at times of the

            6  year, yes.

            7      Q.    And it would flow faster?

            8      A.    Probably, but not necessarily in every case.

            9      Q.    Okay.  Well, if you have water that flowed,

           10  more water, you have, generally speaking, more erosion?

           11      A.    Well, you have more energy to transport

           12  sediment.

           13      Q.    Is that another way of saying more erosion?

           14      A.    No.

           15      Q.    So it will pick more bed material up and move

           16  it?

           17      A.    That's a fair proposition, yes.

           18      Q.    Faster rivers transport more sediment?

           19      A.    As a general rule, yes.

           20      Q.    In your study of the Verde, when you made

           21  your judgment that it was not navigable, was part of

           22  that judgment based on a requirement that you had to

           23  have both trade and travel occur to make the river

           24  navigable?

           25      A.    I think under some circumstances, just travel
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            1  can constitute commerce.  So I don't think you

            2  necessarily have to have both.

            3      Q.    What circumstances, or describe for me some

            4  of the circumstances where travel would be sufficient.

            5      A.    Well, for example, if you -- in modern

            6  recreational use, if a guide service is paid to take

            7  passengers down the river, that's travel and that's

            8  commerce.

            9      Q.    So the distinction is you've got two guys in

           10  a boat.  One's a guide; one's not?

           11      A.    Well, the distinction is it's commerce.

           12  Someone is, you know --

           13      Q.    So it wouldn't be any good if just two guys

           14  got in the same boat and went down the river, because

           15  one wasn't getting paid?

           16      A.    I think the simple act of two guys getting in

           17  a boat and making their way down the river does not

           18  constitute commerce with respect to navigability.

           19      Q.    And why would that -- is that just because

           20  one can get paid?

           21      A.    Well, it's just, number one, it's a singular

           22  trip.

           23      Q.    Well, let's assume they do more.  We've got a

           24  guy sitting up there somewhere, you know, taking three

           25  guide trips a week.
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            1      A.    Say that again.

            2      Q.    You've got some guy up there, you know, on

            3  the river doing three guide trips a week, taking people

            4  down the Verde River.  That's commerce, in your mind?

            5      A.    If he's being paid to do it, sure.

            6      Q.    Yeah, right.

            7            And if you've got people up there doing as

            8  many trips down the river without being paid, same two

            9  people in a boat, that wouldn't be commerce?

           10      A.    Well, I'm not prepared to answer that

           11  question, actually.  I think that's an unanswered

           12  question, and that's something for the Commission and

           13  the Courts to grapple with, whether that really

           14  constitutes commerce in the sense of navigability.

           15      Q.    But how did you treat it?  I'm not asking you

           16  what the Courts' definition of commerce is.  I think I

           17  know what that is.  I'm asking how did Dr. Mussetter

           18  treat it?  Would he have eliminated the two folks that

           19  went down the river three times a week in a canoe, but

           20  didn't pay?

           21      A.    Well, to my knowledge, that didn't happen,

           22  and so you're asking me to answer a question that is a

           23  hypothetical that doesn't -- it has no relevance to the

           24  question we're asking here.

           25      Q.    Well, commerce has relevance, doesn't it?
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            1      A.    Sure.

            2      Q.    Okay.  And you made a judgment, based on the

            3  kind of commerce you thought should be on a river to

            4  make it navigable, right?

            5      A.    I did.

            6      Q.    And what I'm trying to find out is what that

            7  commerce was, because otherwise I can't tell the

            8  Commission or the Court that you're right or you're

            9  wrong.  I need to know what your measure of commerce

           10  was.

           11            So I've tried to ask it several different

           12  ways and haven't made it.  So why don't you just tell

           13  me what you thought commerce was that was required

           14  before you would say the Verde River was navigable.

           15      A.    By the plain language definition of commerce,

           16  it's the exchange of goods and services.

           17      Q.    So that was your measure?  If a guy got in a

           18  canoe and paid somebody to go down it, it was

           19  identical, and they did that on a regular basis, and a

           20  bunch of recreators in the same kind of canoes went up

           21  and down the river, one would qualify as commerce that

           22  you could measure navigability by, and the other would

           23  not?  Have I got that right?

           24      A.    If you're talking about a few one-off trips

           25  of individuals going down the river, I don't believe
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            1  that constitutes commerce.  If you have regular use,

            2  that could constitute commerce.

            3      Q.    But you have to have a one-off trip first,

            4  don't you?

            5      A.    Sure.

            6      Q.    And then if you're doing susceptibility

            7  analysis, you have to look at the river and decide

            8  whether, without a one-off trip, this river could

            9  handle it if we had 20,000 people living out here who

           10  wanted to take a canoe ride?

           11      A.    Okay.

           12      Q.    Okay.  So you just applied that simple

           13  definition and said you couldn't regularly use the

           14  river in a fashion where somebody would pay somebody?

           15      A.    I've said several times I think there's

           16  significant challenges to regular use of the river for

           17  commerce, as we've just talked about, in Segments 3, 4,

           18  and 5.

           19      Q.    How about if I suggested to you that there

           20  was Supreme Court case law that says significant

           21  challenge is not good enough.  Challenges don't stop a

           22  river from being navigable.  Just assume I'm right on

           23  that.

           24            I can take a boat and go down Shoots and

           25  Ladders and I could do it with a boat that was in
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            1  existence in 1912.  Would that make that river

            2  navigable?

            3      A.    Not necessarily, no.

            4      Q.    You don't have any obstructions that you

            5  haven't told us about, right?

            6      A.    I think we've talked about all the ones that

            7  I'm aware of.

            8      Q.    And the vast majority of them you've never

            9  seen except from a helicopter?

           10      A.    That's true.

           11      Q.    Let me ask you one other question.  I didn't

           12  ask this, but somebody may have, and I just want to

           13  clear it up because I can't remember.

           14            Did you have a requirement, in making the

           15  determination for navigability, that in order for the

           16  river to be navigable, it would require that trade and

           17  travel occur both going up and downstream?

           18      A.    I have never made that statement, no.

           19      Q.    So going one way is good enough for you?

           20      A.    It could be, yes.

           21      Q.    Did you consider recreational boating in

           22  making your determination, or did you just rule it out?

           23      A.    Based on what I know about what was happening

           24  in Arizona at the time of statehood, recreational

           25  boating was not a significant factor; and on that
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            1  basis, I don't believe recreational boating is a

            2  relevant argument with respect to the question before

            3  this Commission in this hearing.

            4      Q.    But you don't know much about boating in

            5  Arizona at the time of statehood because you never saw

            6  any, did you?

            7      A.    Well, I wasn't here then.

            8      Q.    Well, right, and you've testified quite a bit

            9  about the fact that you didn't see any boats and you

           10  can't tell me what kind of boat was in existence in

           11  Arizona around statehood, so that we could compare it

           12  to recreational boats to see if there's any relevance;

           13  is that correct?

           14      A.    No, that's not correct.

           15      Q.    Okay, well, then -- I've been trying, and

           16  maybe I'm just not doing it right.

           17            Tell me, describe for me the kinds of boats

           18  that were in existence around statehood in Arizona, and

           19  give me enough information of the boats you're talking

           20  about so I can compare it to modern recreational

           21  watercraft.

           22      A.    There were plenty of boats available or in

           23  existence, I think is the word you used, in Arizona.

           24  There were boats at the date of statehood.  There were

           25  canoes, probably.  There were kayaks.  There were
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            1  wooden flatboats, I suppose.

            2      Q.    Now describe them to me.  I can't -- you

            3  know, when you say it's a wooden boat, was it made out

            4  of balsawood or was it made out of pine?  Was it --

            5  what was the draw on it?  How long was it?  How big

            6  were the gunnels?  How many seats did it have in it?

            7            I mean in order to compare a modern canoe

            8  against an old-fashioned canoe, I need to know how low

            9  in the water did the old-fashioned canoe sit.  Can you

           10  tell me that?

           11      A.    From a dimensional perspective, the historic

           12  canoes were probably similar to the modern canoes, or

           13  you could say it in the opposite direction.

           14      Q.    Okay.  So they didn't draw any more water?

           15      A.    Not necessarily.

           16      Q.    Okay.  And they would be about the same

           17  length --

           18      A.    Sure.

           19      Q.    -- or there are canoes we could find that are

           20  the same length, right?

           21      A.    Sure.

           22      Q.    And carry the same number of people?

           23      A.    Could have.

           24      Q.    If they're in the same configuration?

           25      A.    Sure.
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            1      Q.    Carry the same amount of products and things

            2  if they were in the same configuration?

            3      A.    I assume so.

            4      Q.    Okay.  So what's the difference between our

            5  modern canoe and one that's around statehood?

            6      A.    Well, the primary difference is the modern

            7  canoes are made out of more robust material.

            8      Q.    Okay.  When you say robust material, are you

            9  talking wood versus plastic?

           10      A.    That would be a factor, sure.

           11      Q.    Okay.  What other material fits in your

           12  definition of robust?

           13      A.    Well, there are a range of synthetic

           14  materials that boats are made out of these days that

           15  weren't available back --

           16      Q.    Well, if I remember correctly, and I could be

           17  wrong, we've had a discussion of metal boats being

           18  available back then, right?  Would that qualify as

           19  aluminum?

           20      A.    I don't know if there were aluminum boats

           21  available at that time or not.

           22      Q.    Aluminum boat is a metal boat, right?

           23      A.    That's a metal, yes.

           24      Q.    Okay.  I don't know what kind of metal they

           25  had on that one that they were talking about up there
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            1  either, but it was metal, and we know we have metal

            2  boats today?

            3      A.    Sure.

            4      Q.    What other have we got?  You're talking about

            5  plastic versus wood?

            6      A.    Yes.

            7      Q.    What is the nature of the robustness that

            8  makes plastic so much better than wood when I get in my

            9  boat and come down the river?

           10      A.    Well, one issue is, if you have a wooden boat

           11  and you smash it into a rock, it's liable to break.

           12  Wood fractures, and plastic is less susceptible to

           13  that.

           14      Q.    Okay.  But plastic will fracture, right?

           15      A.    It can, but a lot of the modern materials are

           16  more -- are tougher than, you know, fracturable

           17  plastic.

           18      Q.    Is the wood tougher today?

           19      A.    I'm sorry?

           20      Q.    Is the wood tougher today?

           21      A.    Tougher --

           22      Q.    Than it was in 1912?

           23      A.    I don't imagine so.

           24      Q.    Are you aware of anybody who's taken a wood

           25  boat and gone down the Verde in modern times?
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            1      A.    I'm not specifically aware of a modern wood

            2  boat going down those Segments 3 and 4.

            3      Q.    You didn't hear the testimony by -- oh, boy,

            4  I'm drawing a blank.

            5                 MR. SLADE:  Farmer.

            6  BY MR. HELM:

            7      Q.    -- by Mr. Farmer about him being on canoe

            8  trips through that area with a guy in a wooden boat?

            9      A.    I don't specifically recall that, no.

           10      Q.    Oh, okay.

           11            And so as far as you know, you're not aware

           12  of any folks who have taken wooden boats down the Verde

           13  River in modern times?

           14      A.    I'll take your word for it that some have.

           15      Q.    Okay.  Well, then so same boat, right?

           16      A.    Could be.

           17      Q.    Okay.  So how do we get -- does that mean

           18  it's navigable today; it just wouldn't have worked back

           19  in 1912?

           20      A.    Well, again, as I've said repeatedly, a

           21  one-off trip down the river does not constitute

           22  navigability.

           23      Q.    Okay.  How many trips have I got to take in

           24  my wooden boat today before you'll say it's no longer a

           25  one-off trip?
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            1      A.    By the navigability standard that's being

            2  applied, it needs to be commercial reality, I think is

            3  the language that the Supreme Court used.

            4      Q.    If I hired --

            5      A.    Commerce.

            6      Q.    -- Jon to take me down in a wooden boat and I

            7  pay him, that's a commercial reality, isn't it?

            8      A.    Sure.

            9      Q.    Okay.  So how many commercial realities do I

           10  need?

           11      A.    I can't give you a number.

           12      Q.    You basically said we can have the same

           13  wooden boat going today that we could have had in 1912,

           14  and in one case it's not navigable and in the other

           15  case it is.  And that doesn't make any sense to me,

           16  quite frankly, and so I want you to explain it to me.

           17            What disqualifies my modern wooden boat?  You

           18  can assume that there's been testimony here to that

           19  effect, if you didn't hear it, that people in modern

           20  days take wooden boats down the Verde River.

           21      A.    I accept your premise that people have taken

           22  a wooden boat down the Verde River.

           23      Q.    Okay.  So more than once.

           24      A.    Okay.

           25      Q.    More than enough times, unless you will tell


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        VERDE RIVER     VOLUME 10     02/24/2015
                                                                      2204


            1  me that it's different, to qualify as it's no longer a

            2  one-off proposition.

            3      A.    Based on the characteristics of the Verde

            4  River, as best I can understand them, under natural

            5  conditions and before the date of statehood, because of

            6  the challenges involved in getting whatever kind of

            7  boat you want to talk about down through that reach, I

            8  don't believe that the boat you talk about or a canoe

            9  could meet the standard for commercial use, for

           10  commerce, use of the river for trade and travel for

           11  commerce, at the date of statehood.

           12      Q.    But you can't tell me why?  It's just a

           13  belief system you've got going?

           14      A.    We've been talking about the why since

           15  yesterday morning.

           16      Q.    Okay.  Let me switch for a minute.  You've

           17  talked about the Verde River on a segment-by-segment

           18  basis for the three segments that you studied?

           19      A.    Yes.

           20      Q.    Okay.  And you adopted that segmentation from

           21  the State's presentation?

           22      A.    Yes.

           23      Q.    Okay.  Did you do any study to determine

           24  whether there might be a different segment that could

           25  have been navigable?
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            1      A.    Well, I think as I testified, I studied in

            2  most detail Segments 3, 4, and 5, which encompasses

            3  essentially the entire river from the Salt River

            4  confluence up to Beasley Flat, and it's my opinion that

            5  that reach of the river was not navigable.  So it

            6  doesn't make any sense for me to try to find other

            7  segments.  I used the segments just for convenience in

            8  describing locations.

            9      Q.    And the reason it's not navigable, because

           10  you don't think any part of that river from Beasley

           11  Flat to the Salt River is navigable, and you never

           12  looked to see if there might have been a 5-mile or a

           13  10-mile stretch in there that didn't have any riffles

           14  and was perfectly navigable, did you?

           15      A.    I didn't cut it that finely, no.

           16      Q.    Okay.  Do you know what the limitations on

           17  distance is for a segment to be determined navigable

           18  under federal law?

           19      A.    I'm not sure that's even a settled question.

           20  I don't know the answer to that.

           21      Q.    Okay.  You didn't do any studies, at any

           22  rate, to determine whether there was any different size

           23  segment, in the three segments you looked at, that

           24  might have been navigable, fair?

           25      A.    I did not.
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            1      Q.    I believe you testified that you used

            2  Mr. Burtell's work to determine the adjustments that

            3  should be made for precivilization flows?

            4      A.    Yes.

            5      Q.    Did you do any studies to verify that what he

            6  did was correct?

            7      A.    I did no independent analysis.

            8                 CHAIRMAN NOBLE:  Oh, you better be

            9  careful.  You start doing that, we may

           10  anticipate things.

           11                 MR. HELM:  Don't get excited.  It will

           12  get slower now because I have to operate it.

           13  BY MR. HELM:

           14      Q.    Okay.  Now what I'm going to do is I'm going

           15  to run through your report.  I have some questions on

           16  it, and I have high hope at some point I can get so I

           17  match the questions up with the little marks, but so

           18  far I'm having a difficult time.

           19            Okay, starting out on Page 5, which is your

           20  Introduction and Summary, you talk about doing an

           21  independent assessment; and can you just, in your own

           22  words, tell me what you mean when you use the

           23  terminology independent assessment?

           24      A.    Can you point me to the --

           25      Q.    Sure.  It's in the first paragraph, second
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            1  line, "I have made an independent assessment," and goes

            2  over into the third.

            3      A.    On Page 5?

            4      Q.    I believe it's 5.  It's 5 on my thing.  It's

            5  your Introduction, Introduction and Summary of

            6  Opinions.

            7      A.    You mean the fifth page of the PDF file, not

            8  the page No. 5.  Okay.

            9      Q.    Yes.  It's Page 1, I believe, of your --

           10      A.    Okay, yes, I see the language you're talking

           11  about.

           12      Q.    Give me the general overview of what your

           13  independent assessment is.

           14      A.    My goodness, that's what we've talked

           15  about --

           16      Q.    That's just your report, what we've been

           17  chatting here?

           18      A.    I've looked at the flow data.  I've looked at

           19  the river.  I've looked at Dr. Schumm's work.  I've

           20  looked at other experts' works.

           21      Q.    Okay.  With respect to Dr. Schumm's work, at

           22  least based on the Gila's testimony, you didn't do any

           23  of the actual science?  You chatted with him about what

           24  he was doing, right, but you didn't perform any of the

           25  actual fieldwork or anything that he did?
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            1      A.    I did not perform science for Dr. Schumm's

            2  expert reports in this matter, no.

            3      Q.    Right.  And so you just chatted with him, and

            4  you have read them since then?

            5      A.    Yes.

            6      Q.    And you endorse them as being correct?

            7      A.    I've found nothing in his reports that I take

            8  exception to.

            9      Q.    Okay.  And you are accepting that his

           10  reports -- well, let me back up.

           11            Did you use the information in his reports as

           12  part of your assessment?

           13      A.    I used some of the information in his report,

           14  yes.

           15      Q.    Okay.  And you are accepting the standards

           16  that Dr. Schumm employed to do his reports as being

           17  correct and sufficient?

           18      A.    Well, I accept that the science that

           19  Dr. Schumm put into developing his report was sound.  I

           20  did additional science to support my report.

           21      Q.    And you assume that the standards that he

           22  employed to measure navigability were correct?

           23      A.    Well, there was a difference in the way the

           24  definition was applied at the time he did his work; but

           25  that has no influence on the science of describing how
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            1  the river behaves or the characteristics of the river.

            2      Q.    What was the difference in the definition

            3  you're referring to?

            4      A.    Well, as I understand it from some of the --

            5  from the opinions, that there was a feeling that the

            6  Commission, at least, didn't consider the natural

            7  condition of the river in their determinations

            8  adequately.

            9      Q.    Okay.  Well, that was the Commission.  Was

           10  that Dr. Schumm too?

           11      A.    Well, I think he probably had in his mind

           12  what did the river look like right about the date of

           13  statehood.

           14      Q.    So you mean he used the wrong timing?

           15      A.    Well, he may not have put enough emphasis on

           16  the true historical natural condition of the river.

           17      Q.    The flows that he created were flows that

           18  existed at statehood?

           19      A.    I don't think Dr. Schumm created flows.

           20      Q.    Well, he used -- found them in whatever book

           21  he looked at, whatever case information.  He did not

           22  adjust those for the impact of civilization?

           23      A.    To my knowledge, he did not.

           24      Q.    Okay.  But from your perspective, it's okay

           25  to use that information to form your decisions?
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            1      A.    There is much of the information in

            2  Dr. Schumm's report that is as relevant today as it was

            3  then.

            4      Q.    And there's also some that's no good, isn't

            5  it?

            6      A.    I wouldn't say that, no.

            7      Q.    So then we go back to you endorse all the

            8  information in Dr. Schumm's report?

            9      A.    I endorse the science of Dr. Schumm's report

           10  about the characteristics of the river.

           11      Q.    Okay.  Okay, now, in paragraph one you talk

           12  about you reviewed lots of technical documents, okay?

           13      A.    Okay.

           14      Q.    Give me a list of those technical documents.

           15  Is it just the ones that are listed in the back of your

           16  report?

           17      A.    Those are the primary ones that I relied on,

           18  yes.

           19      Q.    Okay.  Now, did I just understand you that

           20  you do agree that Dr. Schumm did not apply the correct

           21  legal standard to determine navigability?

           22      A.    I didn't say that.  What I said was I think

           23  he may not have put enough emphasis on the true natural

           24  condition of the river before human influences.

           25      Q.    Okay.  Also on that first page, you talk
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            1  about you reviewed the firsthand knowledge of climatic,

            2  hydrologic and geographic conditions of the Verde

            3  River.

            4            Is that just the stuff that is in your

            5  report, or is there something else that you reviewed?

            6      A.    I'm actually having trouble finding the

            7  language you're reading from.

            8      Q.    It appears to be in the last paragraph.

            9      A.    Oh, I think I found what you're reading from,

           10  the very end of that page.

           11      Q.    Yes.

           12      A.    Okay.  And your question is?

           13      Q.    I want to know what you used from the

           14  climatic, hydrologic and geographic information that

           15  you collected to make your determinations?

           16      A.    That's what we've been talking about for the

           17  last two days.

           18      Q.    Again, it's just the whole?

           19      A.    Yes.

           20      Q.    The whole.

           21            Is there any particular reason why your study

           22  only extends to Beasley Flat?

           23      A.    That's the reach that I was asked to focus

           24  on.

           25      Q.    In Paragraph 1, which I think would be
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            1  Page 3, maybe, on your thing; 7 on mine --

            2      A.    Okay.

            3      Q.    -- you state that the Horseshoe Reservoir --

            4  or you state that "The portion of the Verde River

            5  between Beasley Flat and the head of Horseshoe

            6  Reservoir is confined within a relatively narrow canyon

            7  in which the planform, longitudinal profile and width o

            8  ff the river is controlled by bedrock and older,

            9  erosion-resistant terraces."

           10            And I would just simply like to know what

           11  document do you rely on for that statement?

           12      A.    Well, I rely on my own observations.

           13      Q.    Let me ask you this:  Maybe you can help me

           14  out.  I understand a canyon to have two walls.  Is that

           15  fair?

           16      A.    Sure.

           17      Q.    That whole stretch that we just talked about,

           18  is that between two walls?

           19      A.    Well, the topography rises relatively steeply

           20  on both sides, so yeah.

           21      Q.    All the way down from Beasley Flat to

           22  Horseshoe?

           23      A.    That statement doesn't imply that every inch

           24  of the river is narrowly confined between two canyon

           25  walls.
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            1      Q.    "Is confined within a relatively narrow

            2  canyon," singular.

            3      A.    Right.

            4      Q.    And you just said it doesn't mean that.  What

            5  does it mean then?

            6      A.    It means it's confined within a relatively

            7  narrow canyon.

            8      Q.    Okay.  And you don't have any maps or other

            9  things that would define that relatively narrow canyon,

           10  do you?

           11      A.    Well, sure, there are maps.  I've read the

           12  Pearthree study.  I've flown over it.  I've been on the

           13  ground.

           14      Q.    Give me a map.

           15      A.    I don't have a map in front of me now.

           16      Q.    You don't recall one right offhand?

           17      A.    The USGS topo maps show the topography of the

           18  reach.  To some extent, you can see that from the

           19  aerial photography.

           20      Q.    And you would say that those are all narrow

           21  canyons or a narrow canyon?

           22      A.    I said it's a relatively narrow canyon

           23  through that reach.

           24      Q.    How much time on the ground have you spent on

           25  that reach?
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            1      A.    I've spent the better part of a week

            2  collecting data.

            3      Q.    And that's all down where you did the

            4  studies?

            5      A.    At the three study sites.

            6      Q.    How much time did you spend up around Beasley

            7  Flat?

            8      A.    I've not been on the ground at Beasley Flat.

            9      Q.    Have you been on the ground anywhere above --

           10  what's the name of that gage, Tangle --

           11      A.    Tangle Creek.

           12      Q.    -- Tangle Creek?

           13      A.    I have not.

           14      Q.    In making your adjustments from the gage data

           15  that you found for the Burtell adjustment, did you

           16  conclude that any of the riffles in any of the segments

           17  would have been washed out by the increase in flow?

           18      A.    No.

           19      Q.    I'm sorry, is that, no, you didn't do the

           20  study or, no, none of them would have been washed out?

           21      A.    I didn't conclude that.

           22      Q.    You didn't do any study?

           23      A.    I didn't specifically study that, no.

           24      Q.    Okay.  I am --

           25                 CHAIRMAN NOBLE:  Thinking of as many
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            1  additional questions as you can?

            2                 MR. HELM:  No.  No, I'm not.  I'm trying

            3  to run this thing to get to the pictures so I can tell

            4  him the figure.

            5  BY MR. HELM:

            6      Q.    Figure 3.  I'm not real good with these

            7  things, I admit that.

            8                 CHAIRMAN NOBLE:  You're doing just fine.

            9  BY MR. HELM:

           10      Q.    Figure 3, you say there, once again, that

           11  you're talking about canyons and all that sort of

           12  stuff; do you see that?

           13      A.    I don't see that with respect to Figure 3,

           14  specifically, no.

           15      Q.    Okay.  "Canyon-bound rivers are strongly

           16  controlled by characteristics of the bedrock and

           17  bounding terraces that provide both lateral," yada,

           18  yada; do you see that?

           19      A.    Yeah, I see that.

           20      Q.    Okay.  And is that a discussion dealing with

           21  the photograph that is below that?

           22      A.    It's a discussion that's generally talking

           23  about the behavior of canyon-bound rivers.

           24      Q.    So it doesn't really refer to Figure 4 or

           25  Figure 3?


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        VERDE RIVER     VOLUME 10     02/24/2015
                                                                      2216


            1      A.    Well, I use Figure 3 to illustrate the

            2  effects of bedrock.

            3      Q.    Okay.  Is that a canyon that you're referring

            4  to there?  Is that what you mean by a canyon?

            5      A.    That could be characterized as a canyon.

            6      Q.    How about the one on Figure 4; is that a

            7  canyon too?

            8      A.    That could be a canyon.

            9      Q.    In a number of places throughout your report,

           10  you do refer to watercraft?

           11      A.    Okay.

           12      Q.    Okay?

           13            And when you refer to watercraft in your

           14  report, you're just referring to this general concept

           15  of watercraft that you've already testified to, right?

           16      A.    Yes.

           17      Q.    And that's about as specific as we can get

           18  you?

           19      A.    I think so.

           20      Q.    And if I understand it, you did no specific

           21  research to determine the types of watercraft that were

           22  in existence in Arizona at the date of statehood and

           23  that could have been used for commerce?

           24      A.    I did no independent studies of that, no.

           25      Q.    Okay.  And you didn't do any studies to
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            1  determine what kind of commerce might be carried on

            2  either?

            3      A.    I did not.

            4      Q.    Okay.  Just below Figure 4 you have a

            5  paragraph where you're discussing channel behavior,

            6  et cetera, et cetera; and then you go down right into

            7  the next paragraph at the end of Page 6, and you say

            8  "The channel behavior described in the previous

            9  paragraph has been documented in a wide variety of

           10  settings."

           11            Do you see that?

           12      A.    I see that.

           13      Q.    Okay.  Has it been documented on the Verde?

           14      A.    The lower part of the Verde.

           15      Q.    Not on 3 or 4?

           16      A.    No.

           17      Q.    Or, for that matter, you didn't study 1 or 2,

           18  so...

           19      A.    Right.

           20      Q.    And what is the reference to the

           21  documentation in Segment 5 that you're referring to?

           22      A.    I'm not sure I understand your question.

           23      Q.    Sure.  I just asked you -- you used the term

           24  "The channel behavior described in the previous

           25  paragraph has been documented in a wide variety of
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            1  settings."  I asked you if it had been documented on

            2  the Verde, and you said below the dam.

            3      A.    Right.

            4      Q.    And now I'm just asking what is the document

            5  that identifies it?

            6      A.    Well, the historical photography, for one,

            7  shows the braided condition of the Verde River in that

            8  lower reach.

            9      Q.    Okay.  So is that that 1930s photos that you

           10  had?

           11      A.    Yes.

           12      Q.    You got three of them, right?

           13      A.    Around about three, yes.

           14      Q.    Did you have any more of those that you just

           15  didn't include?

           16      A.    I believe in my files there are.  We have a

           17  complete set of those photographs.  I picked some

           18  representative ones.

           19      Q.    Any other documentation besides those three

           20  photos?

           21      A.    I believe there is some discussion of the

           22  braiding character in the lower end even in the

           23  Pearthree report.  I don't clearly remember that.  I

           24  don't remember the specifics of it, but there is some

           25  discussion.
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            1      Q.    On Page 7, the last paragraph, you talk about

            2  "The recorded history of the Gila River and many of its

            3  larger tributaries, including the Salt and Verde

            4  Rivers, documents cyclical changes that are very

            5  consistent with those described above."

            6            All right?  Do you see that?

            7      A.    I see that.

            8      Q.    Give me the identification of the documents

            9  that specifically refer to the Verde River.

           10      A.    I don't recall if Burkham specifically

           11  referred to the Verde River or not, actually.

           12      Q.    So that may be a misstatement?

           13      A.    I don't think it's a misstatement.  Based on

           14  the aerial photography, it's clear that the lower end

           15  of the Verde River behaves the same way as the others,

           16  and it's well-documented on the others.

           17      Q.    So the documents you're referring to here on

           18  the Verde River are those three aerial photographs, and

           19  that's all the documents you got for all these

           20  commentaries on it's been documented regarding the

           21  Verde River, right?

           22      A.    This discussion is a general discussion of

           23  how braided rivers behave, what makes them the way they

           24  are.  The Gila is that way.  The Salt is that way.

           25  It's been well-documented there, and I can see from the
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            1  characteristics from the aerial photography, that that

            2  lower part of the Verde is very similar to those, and

            3  that's the conclusion that I drew.

            4      Q.    That's three aerial photographs, right, on

            5  the Verde you got, and you're going to make all these

            6  conclusions about the Verde off those three aerial

            7  photographs, right?

            8      A.    I did not say that.

            9      Q.    Well, what else you got on the Verde?

           10      A.    I have on the Verde -- I don't have -- I

           11  can't point you to specific written documents, but I

           12  have my knowledge of how rivers behave.  I know what

           13  they look like at that time.  I can see how that part

           14  of the river changes.

           15            And it's my professional opinion that that

           16  lower part of the Verde behaves the same way, in the

           17  context of this discussion, that the Gila and the Salt

           18  do.

           19      Q.    Okay.  Basically what you're saying is I've

           20  got three aerial photographs and my knowledge, and

           21  that's good enough for everybody to accept that the

           22  Verde River is not navigable?

           23      A.    Those are your words.

           24      Q.    That, they are.

           25            And I take it that you believe that comparing
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            1  the upper Gila to the Verde is reasonable?

            2      A.    Well, it depends on which specific reach

            3  you're referring to.

            4      Q.    Well, the citations that you talk about in

            5  here deal, at least in part, with the upper Verde,

            6  don't -- or the upper Gila?

            7      A.    In some cases they do.

            8      Q.    And you're talking about changes that occur

            9  in these rivers.  Is the timing of the Verde River

           10  changes the same as it would be on the Gila?

           11      A.    Which changes are we talking about?

           12      Q.    "The historical character of the Gila River

           13  channel can be grouped into three time periods; 1846 to

           14  1904, 1905 to 1917, and 1918 to 1970," and you go on to

           15  talk about others.  And alls I want to know is, is the

           16  timing the same on the Verde as it was on the Gila, or

           17  is it different?

           18      A.    The floods that caused the changes I'm

           19  talking about here do not necessarily occur -- did not

           20  necessarily occur at the same times that they did on

           21  the Gila and the Salt, so --

           22      Q.    So are you telling me that they had identical

           23  floods at a different time?

           24      A.    I didn't say that, no.

           25      Q.    Okay.  Well, then the Gila's got flooding
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            1  that you want to use to compare to the Verde that

            2  didn't have the same flooding; have I got that right?

            3      A.    I really don't understand what you're trying

            4  to say.

            5      Q.    Well, you're talking about floods and things

            6  that happened on the Gila River, right, in this

            7  paragraph on Page 7?

            8      A.    Yes.

            9      Q.    And you want to use this as evidence as to

           10  how the Verde is going to act, right?

           11      A.    The response to floods, whenever they occur,

           12  on the Gila, on the Salt, and equivalent --

           13  geomorphically equivalent reaches on the Verde would

           14  all be the same.  Not necessarily the same identical

           15  flood, but it responds to floods in the way I'm

           16  describing in this section.

           17      Q.    Basically what you're telling us is the Verde

           18  and the Gila, or the upper Gila, are the same?  They've

           19  got the same bedrock, the same amount of alluvium, the

           20  same flows, the same widths of the river, the same

           21  depths of the river, the canyon up there in the Verde,

           22  got a canyon just like it over on the Gila, true?

           23      A.    No.

           24      Q.    Okay.  Okay.  Going onto Page 8 and over to

           25  Page 9, you start "In summary," and you're summarizing
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            1  what's gone on in the few pages before, correct?

            2      A.    Yes.

            3      Q.    And the way I read it, once again, the only

            4  documentation you have are three aerial photographs of

            5  the Verde River, and everything else, when you're

            6  discussing documentation, is of a different river,

            7  correct?

            8      A.    Well, you remind me of a statement that the

            9  good Dr. Leopold made to me one time.  He said,

           10  "Dr. Mussetter, the laws of physics apply everywhere."

           11            And I'm saying I can see the characteristics

           12  of the Verde River.  I'm not aware of specific studies

           13  that made plots that show it was this wide at this

           14  period of time and then a flood came and it got this

           15  wide on the lower Verde River.  I'm not aware of those

           16  kinds of studies.  I don't think they exist.

           17            But I can see from the characteristics of

           18  that part of the river, the similarity between that and

           19  what happens in the similar areas on the Gila and the

           20  Verde, that it would respond in the same way, and

           21  that's what I'm saying.

           22      Q.    This is Mussetter on the Verde River, right?

           23      A.    Those are your words.

           24      Q.    What else?  It's Mussetter plus three aerials

           25  on the Verde River, right?
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            1      A.    It's Mussetter's understanding of the

            2  geomorphology of rivers.

            3      Q.    Okay, let's -- we've got the Verde Falls on

            4  the Verde, right?

            5      A.    Yes.

            6      Q.    Well, what do we got on the Gila that's the

            7  equivalent of the Verde Falls?

            8      A.    I know of nothing that's equivalent of that.

            9      Q.    How many rapids are there on the Upper Gila

           10  River?

           11      A.    I don't know the number.

           12      Q.    Okay.  How do you compare waterfalls and

           13  rapids if you don't know that they exist to the same

           14  degree on the Gila River with the Verde?

           15      A.    I'm not comparing them.

           16      Q.    Okay.  Going on to Page 9 in your 2.2.1,

           17  General Characteristics of the Verde River.

           18      A.    Okay.

           19      Q.    You're talking about the deep canyon again,

           20  right?

           21      A.    Yes.

           22      Q.    And can we get -- and I take that to be a

           23  generalized discussion; is that correct?

           24      A.    Yes.

           25      Q.    In a general nature, can we get a description
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            1  of what that canyon looks like; it's 150 feet deep,

            2  it's 4 miles wide, it's --

            3      A.    I could develop such a description.  I don't

            4  have one in my mind at this time, sitting here right

            5  now.

            6      Q.    Is it something that's going to take a long

            7  time to develop?

            8      A.    It would take me a while.  I would have to do

            9  some measurements and find the background material, the

           10  mapping.  It's not something that I would do sitting

           11  here.

           12      Q.    It's not something you collected for your

           13  study?

           14      A.    Not in the quantitative manner that your

           15  question implies.

           16      Q.    Okay.  Now, you also in your report make some

           17  conclusions about the upper Verde, right, Segments 1

           18  and 2?

           19      A.    Yes.

           20      Q.    And, in fact, you have a little blurb at the

           21  bottom of Page 9 in a footnote, right?

           22      A.    Yes.

           23      Q.    You've done no studies up there, right?

           24      A.    I have not personally done studies up there.

           25      Q.    You've not been on the ground up there?
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            1      A.    I didn't say that.

            2      Q.    How many times have you been on the ground?

            3      A.    I have passed over the Verde River a number

            4  of times.

            5      Q.    Do you consider driving across it to be on

            6  the ground?

            7      A.    Yeah.

            8      Q.    How many times have you had boots on the

            9  ground --

           10      A.    I don't recall --

           11      Q.    -- as opposed to tires?

           12      A.    I've done no fieldwork on the upper -- on the

           13  Verde River in Segments 1 and 2.

           14      Q.    Is this intended to be a professional opinion

           15  regarding Segments 1 and 2?

           16      A.    Yes.

           17      Q.    Would you put your seal on that?

           18      A.    I think it's very reasonable for experts to

           19  rely on other experts' opinions.  I've read

           20  Mr. Burtell's report.  I have read the reports of other

           21  witnesses in this case.  And I wouldn't put my seal on

           22  something that I didn't do the actual work on, if

           23  that's your question.

           24      Q.    Okay.  So if you're going to give a

           25  professional opinion, don't you have to put your seal
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            1  on it?

            2      A.    No.

            3      Q.    In the state of Arizona, you don't have to do

            4  that?

            5      A.    I'm allowed to have opinions that relate to

            6  my expertise --

            7      Q.    I said professional.

            8      A.    -- without putting a stamp on it.

            9      Q.    Okay.  And I take it since you didn't do the

           10  work, you wouldn't put your stamp on this?

           11      A.    Not without a whole lot more study.

           12      Q.    Okay.  Going down to the top of Page 10,

           13  you're discussing valley walls, et cetera, et cetera,

           14  et cetera.

           15            Is this you and your own work, or are you

           16  just telling us things that you dug up from other

           17  experts?

           18      A.    This is a combination of work from the

           19  Pearthree report and some background geology,

           20  geomorphology review that my former partner did for the

           21  earlier -- for the studies that we've talked about

           22  here.

           23      Q.    So it's none of your work?

           24      A.    This is not directly my work, no.

           25      Q.    Okay.  Going right down below there, we have
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            1  a picture, right?

            2      A.    Yes.

            3      Q.    Figure 7.  And we have what appears to be --

            4  is that a named rapid, or is that a riffle, in the

            5  upper portion of it, middle?

            6      A.    I don't know the answer to that, actually.

            7      Q.    Okay.  How much do you think it would take to

            8  drowned out that, whatever it is?  Would a foot of

            9  water drown that riffle out, or not?

           10      A.    I would have to do a hydraulic study of that

           11  riffle to figure that out.

           12      Q.    Does that look like the kind of riffle that I

           13  could get over a canoe?

           14      A.    I think you would have some challenges.

           15      Q.    Okay.  Below Figure 7 you have some more

           16  chatting.  Is this your work, or is this, again,

           17  something that you've gotten from some other?

           18      A.    This is paraphrasing of other documents.

           19      Q.    How much of the work that is in this thing is

           20  yours exclusively versus paraphrasing from other

           21  documents of other experts?

           22      A.    I couldn't make an estimate.

           23      Q.    More than 50 percent?

           24      A.    My work involves reviewing other scientific

           25  documents.  In some cases it involves my own
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            1  independent analysis.  It's all mixed together.  I

            2  can't separate it out the way you imply.

            3      Q.    You mean you can't tell in this report what

            4  was your original work versus what you got out of

            5  somebody else's book?

            6      A.    That's not what I said.

            7      Q.    Okay.  Can you tell me how much of your

            8  report relies on somebody else's book?

            9      A.    My work, in the context of this case and

           10  virtually everything I do, relies on a combination of

           11  other people's work.  I'm not reinventing the wheel

           12  every time I do something.  It relies on a combination

           13  of others' work and it relies on my own independent

           14  analysis, and I can't segment the two completely apart.

           15      Q.    Well, the problem I'm having right now is I

           16  understand that you did work at the three sites down

           17  around Horseshoe Lake, all right?  Fair enough?

           18      A.    I did detailed analysis at those sites, yes.

           19      Q.    And I don't think you did any work anywhere

           20  else, did you, other than take a helicopter flight?

           21      A.    And I've studied the literature.  I've

           22  studied the aerial photography.

           23      Q.    But you didn't do any work?  I understand

           24  reading is work.  It's a lot of work to me too.  But

           25  you didn't do any original science yourself?
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            1      A.    No, I would say I did not.

            2      Q.    Just above 2.2.2, you're describing

            3  topography and stuff again, fair enough?

            4      A.    Yes.

            5      Q.    Are these descriptions specific to some

            6  location on the Verde River, or are they just intended

            7  to be general descriptive terms that occur in numerous

            8  places on the Verde River?

            9      A.    Well, as I say in the middle of the

           10  paragraph, the more confined reaches, Segment 3 and 4,

           11  there is little potential for lateral migration, so I'm

           12  talking about those two segments of the river; and in

           13  Reach 5 it's less confined and there's more potential.

           14      Q.    How many miles are there in Segment 3?

           15      A.    I believe it was 17, if I remember correctly.

           16      Q.    Okay.  That's good enough for the point.  The

           17  point being that you aren't going to take me to a

           18  specific spot in there and say there it is and show me

           19  what you just described in this paragraph, correct?

           20      A.    Sure.

           21      Q.    So it's a general description of the kinds of

           22  stuff that occur in that segment, right?

           23      A.    Okay.

           24      Q.    And in that next paragraph you're talking

           25  about specific locations, right?
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            1      A.    I refer to some specific locations, yes.

            2      Q.    Okay.  Other than Verde Falls, what specific

            3  locations are you referring to there?

            4      A.    Well, in the next paragraph I talk about

            5  shallow riffles, rapids, and obstructions, and I refer

            6  to Figure 8, which is about eight-tenths of a mile

            7  upstream from Verde Hot Springs.

            8      Q.    So the comments that you were making in the

            9  paragraph above that refer to that?

           10      A.    The sentence prior to the reference to

           11  Figure 8 refers to Figure 8, refers to the area.

           12      Q.    Okay, are we talking about "Create shallow

           13  riffles, rapids, and obstacles within the channel that

           14  represent significant navigation hazards (Figure 8),"

           15  and Figure 8 I would take it to be what you would

           16  classify as one example?

           17      A.    That's an example.

           18      Q.    All right.  And so what are the other

           19  locations?

           20      A.    Well, I've tabulated --

           21      Q.    I mean you're writing it like there's a bunch

           22  of them.

           23      A.    I've tabulated the locations of the riffles

           24  and rapids.  I've shown a map of that.

           25      Q.    So it's the rapids you're referring to in the
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            1  13 in one section --

            2      A.    Sure.

            3      Q.    -- and 11 in the other?

            4            And you don't know whether riffles count or

            5  all riffles count in those, do you?

            6      A.    I don't understand your question.

            7      Q.    Sure.  You're saying I've tabulated the

            8  rapids and riffles.  I thought that's what you just

            9  said.

           10      A.    Sure.

           11      Q.    Okay.  Well, you haven't tabulated all the

           12  riffles, have you?

           13      A.    I haven't necessarily --

           14      Q.    You've only tabulated what's listed in

           15  whatever that boater guide is, right?

           16      A.    Yes, that's correct.

           17      Q.    And you didn't go out and go up and down the

           18  river tabulating anything?

           19      A.    I did not make a complete inventory of all

           20  the riffles along the Verde River, if that's your

           21  question.

           22      Q.    Or rapids, for that matter?

           23      A.    I did not make an independent inventory of

           24  all the rapids in the Verde River.

           25      Q.    You took the boating guide and said that's
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            1  it, I'll use it, right?

            2      A.    It illustrates very nicely the point that I

            3  was trying to make.

            4      Q.    Referring you to the bottom of Page 11, you

            5  cite some cfs numbers, 240 and 340, I believe?

            6      A.    Yes.

            7      Q.    And my recollection there was that those are

            8  not correct; that you changed them?  Am I wrong on

            9  that, or am I right?

           10      A.    No, you're not --

           11      Q.    Those are the right numbers?

           12      A.    Those are correct.  Those are correct.

           13      Q.    At some point you said some numbers were

           14  wrong from what Mr. Burtell had.  You had to readjust

           15  them.  I may not have the right set?

           16      A.    That, let's see.  The numbers you're

           17  referring to are on the next page.

           18      Q.    Okay.  I was close.

           19            Okay.  On Page 12 you're talking about?

           20      A.    It's paginated as Page 13 in my document.

           21      Q.    Okay.  I've got to keep going then.

           22            Okay, you're talking about the blue line

           23  deal?

           24      A.    Yes.

           25      Q.    Going back up to 12, do you have an estimate
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            1  of how much water it would take to drowned out that,

            2  whatever it is, rapid, riffle?

            3      A.    No.

            4      Q.    No?

            5      A.    No.

            6                 CHAIRMAN NOBLE:  Mr. Helm, do you think

            7  now might be all right if we broke for lunch?

            8                 MR. HELM:  Can't you tell, I can eat at

            9  any time.

           10                 CHAIRMAN NOBLE:  Let's take an hour and

           11  a half and reconvene at 1:30.

           12                 (A lunch recess was taken from

           13  11:58 a.m. to 1:30 p.m.)

           14                 CHAIRMAN NOBLE:  John, we're on.

           15  BY MR. HELM:

           16      Q.    Page 13, right below Figure 9.  Are we there?

           17      A.    Now, which; are you talking about my

           18  paginated Page 13 or --

           19      Q.    No, I'm talking about Figure 9, is a better

           20  way to do it.

           21      A.    Ah, that's a good way to do it.  Okay.

           22      Q.    The figure on that is constructed from

           23  data from 1945 to 2013, correct?

           24                 COMMISSIONER ALLEN:  Yeah, that's what

           25  it says.
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            1                 THE WITNESS:  So you're specifically

            2  referring to Figure 9?

            3  BY MR. HELM:

            4      Q.    Yeah, the blue line deal.

            5      A.    Yes.

            6      Q.    And is the dashed line created from a

            7  different period of time?

            8      A.    No.

            9      Q.    So they both come up -- both the -- the

           10  dashed line is Mr. Burtell's line, right?

           11      A.    No.

           12      Q.    All right.  What is it?

           13      A.    It's my line.

           14      Q.    It's your line created from Dr. Burtell's

           15  information?

           16      A.    Partially from his information and partially

           17  from the data that was used to create the solid line.

           18      Q.    Okay.  What I'm, first of all, trying to find

           19  out is that the gage data that was used to create the

           20  two lines came from the same gage for the same time

           21  frame?

           22      A.    That's correct.

           23      Q.    Okay.  It did?

           24      A.    It did.

           25      Q.    Okay.  So the data is 200 years after
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            1  civilization arrived, estimate?

            2      A.    After European man arrived.

            3      Q.    Yeah, right.

            4      A.    I believe Mr. Randall would take exception to

            5  that.

            6      Q.    I use civilization to refer to -- I find the

            7  description that they have in Winkleman to be a little

            8  cumbersome.

            9      A.    Sure.

           10      Q.    So when I'm using that, that's what I'm

           11  using.

           12            And so the 200 years is correct.  And the

           13  only adjustment in that time frame is the one that

           14  Mr. Burtell came up with that you massaged to reflect

           15  the dashed line on this page?

           16      A.    I made adjustments to the recorded flows

           17  during the 1945 to 2013 period to account for

           18  Mr. Burtell's estimates of the quantity of diversion

           19  during irrigation season.

           20      Q.    How did you make those diversions?

           21  Adjustments.  I'm sorry.

           22      A.    I simply added, I believe it was, 185 cfs to

           23  the recorded flows during the April through September

           24  period of the year.

           25      Q.    Why only from April to September?
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            1      A.    Because that's the approximate limits of the

            2  irrigation season.

            3      Q.    Let me see if I've got that right.  What

            4  you're telling me is that the water that was taken out

            5  above the dams was diverted from, what did you say it

            6  was, April to --

            7      A.    April through September.

            8      Q.    April through September?

            9      A.    Yes.

           10      Q.    And this does not then account for any

           11  diversions occurring after September and before April

           12  of the next year?

           13      A.    I made no adjustments to those flows.

           14      Q.    Is that consistent throughout your entire

           15  work; you adjusted just simply for April through

           16  September?

           17      A.    This is the only place where I applied that.

           18      Q.    And what gage did this information come from?

           19      A.    It's the Tangle Creek gage.

           20      Q.    It's the Tangle Creek gage?

           21      A.    Yes.

           22      Q.    At the beginning of the paragraph below

           23  Figure 9, you say "The overall hydrologic regime in the

           24  river (i.e., not considering the effects of upstream

           25  diversion)..."
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            1            And my question for you is why didn't you

            2  consider the effects of upstream diversion?

            3      A.    Well, I did.

            4      Q.    I'm confused then.

            5      A.    I'm sorry.

            6      Q.    So am I.

            7            I mean the first sentence after your Figure 9

            8  says I didn't consider it.

            9      A.    I said the --

           10      Q.    But you said you did up here, right?

           11      A.    The first sentence of that paragraph is just

           12  a general statement saying the overall hydrologic

           13  regime is probably similar now to what it was before,

           14  if we don't consider the diversions.

           15      Q.    Okay.  And is it still similar if you do

           16  consider the diversions?

           17      A.    Well, it varies by the amount shown by this

           18  curve.

           19      Q.    So if I get what you're saying is, without

           20  the diversions, this curve that you've got here that

           21  you say represents a period of 1945 to 2013 actually

           22  represents a period from another 200 years prior to

           23  that time, roughly?

           24      A.    Based on the best information available to

           25  me, the curve represented by the dashed line would be
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            1  applicable to the period prior to the arrival of

            2  civilization, as you characterize it.

            3      Q.    Right.  So it's representing a period of

            4  roughly 200 and whatever 45 from 2013 is years?

            5      A.    Well, the specific period that the data

            6  represents is 1945 to 2013, and it's a representation,

            7  the dashed line, of what that would look like if you

            8  didn't have the diversions in the system.

            9      Q.    But what you're telling me is the blue line

           10  is a representation that would be the same but for the

           11  diversions 200 years ago?  Have I got that right?

           12      A.    The flow duration curve at that location

           13  would --

           14      Q.    The blue line, the solid blue line?

           15      A.    Not the solid line.  The dashed line would

           16  represent the -- the flow duration curve that actually

           17  occurred over a long period of time prior to the start

           18  of the diversions would have looked like that dashed

           19  line.

           20      Q.    I get that.

           21            But what I'm saying is the solid blue line,

           22  if I read your first sentence, you're telling me that

           23  solid blue line is the same as 200 years earlier but

           24  for upstream diversions?

           25            "The overall hydrologic regime in the river
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            1  (i.e., not considering the effects of upstream

            2  diversion) --"

            3      A.    Right.

            4      Q.    "-- during the period of the gage

            5  measurements appears to be similar to long-term

            6  conditions that existed prior to significant human

            7  influences," right?

            8      A.    Right.

            9      Q.    So you're telling me that blue curved line

           10  for 250 years, or whatever the time frame is to get

           11  back before civilization arrived, is what it looked

           12  like absent the diversions?

           13      A.    If you put the diverted flows back in the

           14  river, if you didn't take them out, that --

           15      Q.    That's what it would look like?

           16      A.    The dashed line is what it would look like.

           17      Q.    I know it.  But with them taken out, it looks

           18  like the blue line?

           19      A.    Okay.

           20      Q.    Am I right?

           21      A.    Yes.

           22      Q.    That's all I'm trying to find out.

           23      A.    Yes.

           24      Q.    Okay.  Okay, I assume in this discussion

           25  you're talking about Burtell and how he arrived at his
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            1  decision too.  And would you explain for me -- explain

            2  to me what you understand Mr. Burtell did to arrive at

            3  the information that gave you the dashed line?

            4      A.    Well, he estimated the quantity of flow that

            5  was diverted from the river based on the information

            6  available to him.  He also made estimates of the

            7  quantity of that flow that was taken out of the river

            8  that would return to the river someplace downstream

            9  from where it was diverted.  His estimate was they

           10  total about 316 cubic feet per second total out of the

           11  river.  57 percent of it was lost to consumptive uses,

           12  so that means that 43 percent would have gone back into

           13  the river.  43 percent of that is roughly 185 cubic

           14  feet per second.

           15            So my assumption is that at the Tangle Creek

           16  gage, the flows would have been, during that period,

           17  about 185 cfs larger than what was actually measured.

           18      Q.    Okay.  Now, I don't know if this is just a

           19  misstatement or if it isn't; but right above the

           20  September 15th, you talk about under natural

           21  conditions.  Do you see that?

           22      A.    Yes.

           23      Q.    Is that a natural condition versus an

           24  ordinary condition?

           25            Is this a calculation made based on the
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            1  natural condition of the Verde River?

            2      A.    It's an attempt to estimate what the flows

            3  would have been at the Tangle Creek gage under natural

            4  conditions, without the influence of the diversions.

            5      Q.    As opposed to under ordinary conditions?  So,

            6  in other words, this study takes into consideration

            7  flooding and drought?

            8      A.    The full suite of flow records, the complete

            9  flow record that I used to develop this curve includes

           10  floods, droughts, and normal flows.

           11      Q.    So it was the natural condition of the river,

           12  as you've defined natural condition, right?

           13      A.    That's what the paragraph says, yes.

           14      Q.    As opposed to the ordinary condition, which

           15  is a different set of circumstances that you defined by

           16  drawing a circle around this?

           17      A.    It's a completely separate question, in my

           18  mind.

           19      Q.    I get that.  And what I'm saying is the

           20  calculations done here are based on the natural

           21  condition; floods, drought, famine, feast?

           22      A.    Again, they're an attempt to reproduce or to

           23  estimate the quantities of flow that would have been in

           24  the river under natural conditions.

           25      Q.    That's what I'm getting at.  I just don't
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            1  want any confusion.  I don't want to hear later on, no,

            2  what I really meant was ordinary conditions.  Right?

            3  It's not ordinary condition, because it's got the flood

            4  in it, right?

            5      A.    Sure.

            6      Q.    Okay.  Now, this is the place, isn't this the

            7  one -- correct me if I'm wrong -- that we made the

            8  correction?

            9      A.    Yes.

           10      Q.    Is this where that goes?

           11      A.    Yes.

           12      Q.    And would you just be kind enough to read me

           13  that correction again so I can make a note in my thing?

           14      A.    I don't remember exactly what it originally

           15  said, but the correct numbers are, let's see, we

           16  diverted -- I've already gone through this. -- 316

           17  total.  43 percent comes back to the river, so we're

           18  adding 185.  And so that means that 350 cubic feet per

           19  second is -- well, the flow would have been less than

           20  350 cfs about 50 percent of the time and less than

           21  420 cfs about 75 percent of the time on an annual

           22  basis.

           23      Q.    Segments 3 and 4, 24 rapids, thereabouts?

           24      A.    Sounds right.

           25      Q.    Do you have a picture of each rapid?
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            1      A.    I would have to go back to see if I have a

            2  picture of every rapid.  I'm not sure if I do or not.

            3      Q.    And do you have a corresponding cfs number to

            4  go with each rapid, if you have a picture?

            5      A.    Well, as I've said before, we know what the

            6  measured flows are at the gages during the time that

            7  the helicopter was flying.

            8      Q.    All your pictures are from those four dates,

            9  and there aren't any other?

           10      A.    Either from those -- yes.  Yes.

           11      Q.    Okay.  No, I get you got the cfs for those

           12  four.  I didn't realize that every picture was from

           13  those four dates.

           14      A.    Yes, of the ones that I took.  We talked

           15  about other photographs that were not ones that I

           16  actually took, that I pulled from the website.

           17      Q.    Okay.  But even for -- I'm just talking we've

           18  got 24 rapids.

           19      A.    Right.

           20      Q.    Did you take a picture of every rapid?

           21      A.    I just said I'm not sure if I did or not.

           22      Q.    And so if there's rapids in there that you

           23  didn't take a picture of, those are ones that you

           24  pulled from a website?

           25      A.    Not necessary -- no, actually, I think I have
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            1  pictures of all the ones that I pulled from the

            2  website.  I used the website just to give a different

            3  perspective on what that rapid looks like.

            4      Q.    You've got me confused.  I'm just trying to

            5  see if you have a cfs number for every picture?

            6      A.    Again --

            7      Q.    Whether you took it or somebody else did.

            8      A.    -- I know what the flow was at the gages on

            9  the date that I took the photographs.  I do not know

           10  the specific dates that the other photographs were

           11  taken; and, therefore, I don't know specifically what

           12  the discharge is in those photographs.

           13      Q.    Got it.  Okay.  Page 16, which is, I guess,

           14  your 12, maybe.

           15      A.    Okay.

           16      Q.    And in there you talk about modern alluvium,

           17  and I just want you to tell me what you mean when you

           18  talk about modern alluvium.  What's modern alluvium

           19  versus old-fashioned alluvium?

           20      A.    So which page are we talking about now?

           21      Q.    Okay.  Figure 15 is in the middle of it.  The

           22  paren Figure 15.  Figure 16 is down at the start of the

           23  next paragraph.

           24      A.    You mean the reference to those figures?

           25      Q.    Yes.  It starts out, at the top of the page,
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            1  2.2.3, Segment 4.

            2      A.    Okay.  And your question, again, please?

            3                 MR. BREEDLOVE:  I'm sorry, so what page

            4  is that on your --

            5                 THE WITNESS:  It's Page 20 in the PDF

            6  file or it's Page 16 in the actual document.

            7                 MR. BREEDLOVE:  Is there any way that

            8  you can refer to the page number of the document?

            9                 MR. HELM:  I did.  I said 16.

           10                 MR. BREEDLOVE:  No, I know; but when

           11  you're doing your questioning, can you refer to the

           12  page number of the document rather than the PDF?

           13                 MR. HELM:  Oh, this thing?  Sure.  I'll

           14  do whatever you want.  I'll try.  Let me put it that

           15  way.  I might not do everything you want.

           16                 MR. BREEDLOVE:  Thank you.

           17  BY MR. HELM:

           18      Q.    Yeah, I want to know what the definition of

           19  modern alluvium is, as distinguished from alluvium or

           20  old alluvium?

           21      A.    Right.  I think in geologic terms, I would

           22  say it's Holocene-age alluvium.  It's alluvium that's

           23  been deposited under the current hydrologic regime,

           24  recent.

           25      Q.    How many years back; thousands?
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            1      A.    Generally speaking, modern alluvium would not

            2  be thousands of years old.

            3      Q.    Before civilization, as I use it?

            4      A.    Well, it's difficult to answer that question,

            5  because it depends on the context that you're asking

            6  the question.

            7      Q.    I just want to know -- you've used it several

            8  times in your report.

            9      A.    Sure.

           10      Q.    And I'm not a geologist or a hydrologist, and

           11  I don't know what a modern alluvium is from alluvium or

           12  old alluvium.

           13      A.    Well, it's alluvium that's been moved to its

           14  present location under the current hydrologic regime,

           15  relatively recently.

           16      Q.    Okay.  When you were determining navigability

           17  of the Verde River, what was your understanding of how

           18  long it had to be navigated, in terms of time, to be

           19  held navigable?

           20      A.    I didn't have a specific time in mind.

           21      Q.    In your mind, would it have had to have been

           22  navigable all year round?

           23      A.    Not necessarily.

           24      Q.    Could we have navigated it for four months

           25  and had that been good enough to be navigable for
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            1  title?

            2      A.    It could have been.

            3      Q.    On Page 16 you use the wording, at the end of

            4  the paragraph, that these are not the greatest

            5  challenges to navigation; and I think that's in the

            6  last full paragraph, maybe.

            7      A.    Yes, I see that.

            8      Q.    What do you mean when you use that kind of

            9  terminology, not the greatest challenges to navigation?

           10            Do you expect a guy in an old canoe to get

           11  through?

           12      A.    What I mean is there are many other locations

           13  along the river that would be more challenging to

           14  navigate, more difficult to navigate than the sites

           15  where we did our detailed studies.  The rapids,

           16  specifically.

           17      Q.    Those three sites; you're talking about three

           18  sites?

           19      A.    This is referring to those three sites, yes.

           20      Q.    So you wouldn't disqualify the river from

           21  being navigable if you had to rely on just those three

           22  sites?

           23      A.    If the entire river was like those three

           24  sites, it would move it certainly more in the direction

           25  of being navigable.
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            1      Q.    And in the paragraph right below there, you

            2  see "Pearthree, 1993"?

            3      A.    Yes.

            4      Q.    And right after that you say "The active

            5  channel at this site is about 200 feet wide and flanked

            6  by narrow bands of vegetation."

            7            Do you see that?

            8      A.    Yes.

            9      Q.    What's the time frame we're dealing with with

           10  that description?

           11      A.    Well, it's a description of what we observed

           12  when we did our data collection.

           13      Q.    So 2002?

           14      A.    Yes.

           15      Q.    Was it little, low flows?

           16      A.    At that site the flows were between 250 and

           17  300 cfs.

           18      Q.    Figure 11, right above it, you're talking

           19  about the Tangle Creek gage, and you give us the 259 to

           20  296 cfs numbers there?

           21      A.    Yes.

           22      Q.    What would those numbers be with the Burtell

           23  correction?

           24      A.    Actually, they would be the same.

           25      Q.    So those are Burtell-corrected numbers that
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            1  you use?

            2      A.    No.  They're outside the period for which I

            3  made the corrections; November.

            4      Q.    Oh, get it.  These fall within the April

            5  to -- these numbers fall outside the April to

            6  September --

            7      A.    Yes.

            8      Q.    -- time frame?

            9      A.    Yes.

           10      Q.    Okay.  What would they be if you made the

           11  Burtell correction to them, even though it's outside

           12  the time?

           13      A.    Well, they would be 185 cfs --

           14      Q.    More?

           15      A.    -- larger.

           16      Q.    Is that alls it is; it would be --

           17      A.    Yeah.

           18      Q.    -- 259 plus 185 and 296 plus 185?

           19      A.    Yes.

           20      Q.    Okay.  This would be Figure 17.

           21            These numbers, are they outside the April to

           22  September that this plot represents?  Are these the 259

           23  numbers, or are they the --

           24      A.    Yes.  This is demonstrating that our model

           25  calibrates to the measured water surface at those
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            1  flows.

            2      Q.    And it's using the 259?

            3      A.    Yes, and 296.

            4      Q.    All right.  And if I wanted to make it look

            5  like Burtell, I would add the 185 to it?

            6      A.    But I don't want to make it look like

            7  Burtell --

            8      Q.    I know you don't.

            9      A.    -- because it's outside the April to

           10  September period.

           11      Q.    If we wanted to compare the Burtell numbers,

           12  we would add the 185 to it?

           13      A.    Well, the purpose of this plot is to compare

           14  our predicted water-surface elevation from the model

           15  with the measured values.  We measured values of 259 to

           16  296.  Those were the measured values at the gage.  And

           17  we have water-surface elevations, so we run the model

           18  for those flows to see if we match the water surface.

           19  It's irrelevant of the time frame.

           20      Q.    Can we agree that my purposes might not be

           21  your purposes?

           22      A.    Sure.

           23      Q.    Good enough.

           24            Okay, now, this is Figure 20, which is one of

           25  your 1934 aerials, right?
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            1      A.    Yes.

            2      Q.    Would you tell me how many braids you see in

            3  this photo?

            4            And just kind of identify, give us a running

            5  tour, starting at the top, where you see the first

            6  braid, where you see the second, third, fourth, fifth,

            7  what have you?

            8      A.    Well, at this flow level -- well, parts of

            9  this actually appear dry.  But there's one channel that

           10  comes around the left side of the valley.  It's a

           11  single-thread channel through this constriction, and

           12  then there are other higher flow chutes back that you

           13  see across this bar.

           14      Q.    So there's just that one, basically, that one

           15  chute that you see coming down --

           16      A.    No.

           17      Q.    -- from the top on an angle?

           18      A.    No, I see other high flow chutes.  There's

           19  one between the vegetation here.  There's a scar here

           20  that probably a high flow chute.  There's a scar here

           21  that was a high flow chute.

           22      Q.    There's inactive at this point --

           23      A.    They are not carrying --

           24      Q.    -- because they're not carrying any water?

           25      A.    They're not carrying water at this point.
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            1      Q.    Do you know the cfs when this one was taken?

            2      A.    I actually don't.

            3      Q.    Do you have it; is it just not with you

            4  today, but is it recorded somewhere where we could

            5  look?

            6      A.    I don't know the specific date that this

            7  photograph was taken on.  If we knew that, we could

            8  certainly look.

            9            Well, maybe not, because --

           10      Q.    Because we don't have gage records back that

           11  far?

           12      A.    -- the gage record doesn't go back that far.

           13      Q.    Do the gage records go back that far?

           14            And I think his answer was is he shook his

           15  head and said they don't go back that far.

           16      A.    At this location, they do not.

           17                 COMMISSIONER ALLEN:  Mr. Chairman.

           18                 CHAIRMAN NOBLE:  Bill.

           19                 COMMISSIONER ALLEN:  Yes.  If you look

           20  at the USGS publication, Part 9, Colorado River Basin

           21  through September of 1950, during that particular year,

           22  the flow in 1934 did not exceed 257 cubic feet per

           23  second.  So it was a low flow; it was relatively low

           24  flow during this period.

           25                 MR. HELM:  Boy, I'm miserable on
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            1  history.  Were the dams in place or not in place?

            2                 COMMISSIONER ALLEN:  No.

            3                 MR. HELM:  They're not in place?

            4                 COMMISSIONER ALLEN:  No.

            5                 MR. HELM:  I hate to cross-examine you,

            6  Commissioner, but how long -- does that have cfs for

            7  all of that year?

            8                 COMMISSIONER ALLEN:  It has for each

            9  month.

           10                 MR. HELM:  Oh, for each month?

           11  Dynamite.

           12                 COMMISSIONER ALLEN:  Yes.

           13                 MR. BREEDLOVE:  Is that in evidence?

           14                 CHAIRMAN NOBLE:  Bill, what are you

           15  looking at?

           16                 COMMISSIONER ALLEN:  Yes, it is.

           17                 MR. HELM:  Could you tell me what

           18  exhibit number it is?

           19                 COMMISSIONER ALLEN:  I'm not sure what

           20  the --

           21                 MR. SLADE:  We'll find it.

           22                 COMMISSIONER ALLEN:  I think it's been

           23  presented by two or three people, but I'm not sure what

           24  the number of it is.

           25                 MR. BREEDLOVE:  I thought so.  I just
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            1  wanted to know for the record what we're referring to.

            2                 MR. HELM:  Joy, will you give us the

            3  record citation?

            4                 MS. HERNBRODE:  I'm working on it.

            5                 MR. HELM:  Thank you.

            6                 COMMISSIONER ALLEN:  It's not marked on

            7  my copy.

            8                 MS. HERNBRODE:  Is that the U.S.

            9  Department of Interior Report on Water Supply of the

           10  Lower Colorado?

           11                 COMMISSIONER ALLEN:  Compilation of

           12  Records of Surface Waters of the United States Through

           13  September 1950, Part 9, Colorado River Basin,

           14  Geological Survey Water-Supply Paper 1313.

           15                 MR. HOOD:  I believe that's Freeport 31

           16  or 33.

           17                 MS. HERNBRODE:  I also have X045.

           18                 MR. HOOD:  Freeport 33.

           19                 MR. HELM:  Do we have a consensus?

           20                 MS. HERNBRODE:  X045 has five pages in

           21  it that appears to be that document.

           22                 MR. BREEDLOVE:  Yes.

           23                 Joy is correct, it's X045.

           24                 CHAIRMAN NOBLE:  Who are you going to

           25  believe?
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            1                 COMMISSIONER ALLEN:  No, I agree with

            2  you.  I don't object to that.  It has five pages.

            3                 CHAIRMAN NOBLE:  That's why it's X05.

            4  I'm with you every time.

            5                 MR. SLADE:  45.

            6  BY MR. HELM:

            7      Q.    Page 33, Figure 27.

            8      A.    Yes.

            9      Q.    That's another one of your three study sites,

           10  right?

           11      A.    Yes, it is.

           12      Q.    And, again, are the information that's

           13  collected for that study site outside of the April to

           14  September time frame?

           15      A.    Yes.

           16      Q.    And if we want to adjust it, we would just

           17  still add a 185 to it?

           18      A.    You could add 185 to the numbers, yes.

           19      Q.    Figure 28, Page 34.  Again, this figure is

           20  constructed when Horseshoe was empty, correct?

           21      A.    It was pretty empty at the time we collected

           22  these data points.

           23      Q.    And that would be the same for Figure 33 --

           24  or, I'm sorry, Figure 27 also?

           25      A.    Yes.
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            1      Q.    Figure 30, Page 35.  Again, this is your

            2  third location that you studied?

            3      A.    Yes.

            4      Q.    And the same comments that we've discussed at

            5  the other locations would apply to this one?

            6      A.    Yes.

            7      Q.    The same with Figure 31?

            8      A.    Yes.

            9      Q.    You'll be happy to know I'm through that.

           10            Still not out of computers, though.

           11            I'm back to definitions for a minute again.

           12  You talked about different types of channels in your

           13  report.  You've got an active, a chute, a low flow, a

           14  main; fair enough?

           15      A.    There is discussion of that in the MEI 2003

           16  report.

           17      Q.    I just want you to define active, chute, low

           18  flow, and main for me, as you use them.

           19      A.    Yes.  The active channel is the portion of

           20  the channel that is mostly unvegetated, and it contains

           21  modern alluvium that is moved around by the river at

           22  appropriate flow levels.

           23            What was the next one?  Chute.

           24      Q.    Chute.

           25      A.    A chute channel is a channel that cuts across
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            1  a bar or on the back side of a bar.

            2            The next one is main channel.  Main channel

            3  and active channel are probably synonymous in this

            4  sense.

            5            And what was the fourth?

            6      Q.    You can skip it.  It's low flow, and you've

            7  already done that.

            8      A.    Okay.

            9      Q.    You have put rapids and riffles kind of in

           10  the same category, or at least that's the impression I

           11  get, in terms of them being significant impediments in

           12  the river.

           13      A.    Okay.

           14      Q.    Fair?

           15      A.    Okay.

           16      Q.    And I would like you -- forget about rapids

           17  for a minute, but explain to me how a riffle is a

           18  significant impediment to a historical watercraft.

           19      A.    Because they're very shallow, so there isn't

           20  enough draft.

           21      Q.    Couldn't handle your 13-inch boat?

           22                 CHAIRMAN NOBLE:  Inch?

           23  BY MR. HELM:

           24      Q.    Depth.  I forget what -- the poling boat or

           25  whatever.
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            1      A.    Many of the riffles I doubt would have

            2  13 inches of depth through the riffle.

            3      Q.    Did you verify the depth of the riffles along

            4  the Verde?

            5      A.    Only the ones at the three study sites.

            6      Q.    Is the significant impediment of a rapid just

            7  that it's a bigger riffle?

            8      A.    Well, I think in general, there would be more

            9  hazards associated with a rapid than a riffle.  The

           10  main issue with the riffle is the shallow draft.  A

           11  rapid there are other issues of, you know, danger of

           12  overturning, rough water that is hard to navigate.

           13      Q.    You know, one thing comes to mind.  I haven't

           14  yet heard you talk about beaver dams.

           15      A.    I don't believe I --

           16      Q.    Are there no beaver dams on the Verde?

           17      A.    I have no knowledge of beaver dams on the

           18  Verde River.

           19      Q.    You didn't see one on any of your flights?

           20      A.    I don't recall seeing a beaver dam, no.

           21      Q.    So that impediment may not exist on the

           22  Verde?

           23      A.    It may or may not.  I'm not speaking to that

           24  question.

           25      Q.    You don't know, at any rate?


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        VERDE RIVER     VOLUME 10     02/24/2015
                                                                      2260


            1      A.    I do not know.

            2      Q.    Just a clarification question.  You rely on

            3  Hereford, et al., 1997 and Graf, 1979 for your

            4  proposition on Page 5 that alluvial fans and bars form

            5  rapids that severely limit navigability; is that

            6  correct?

            7      A.    Yes.

            8      Q.    Could you tell me where on the Verde you find

            9  the large fan-forming debris flows?

           10      A.    Well, I think we addressed that with

           11  Ms. Hernbrode yesterday.

           12      Q.    I sometimes miss those.

           13      A.    I'm sorry?

           14      Q.    I sometime missed that.  I might nod off back

           15  there.

           16      A.    That's fair enough.

           17            There are a number of places where alluvial

           18  fans constrict the river against the side of a canyon

           19  wall, and they create riffles and rapids.

           20      Q.    Can you tell me where; can you identify any

           21  of them?

           22      A.    I would have to go through the photographs of

           23  all the rapids on the Verde River.  As I sit here right

           24  now, I can't point you to a specific one.

           25      Q.    Can you identify any of them from the
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            1  photographs that you've put in your report?

            2      A.    I may be able to.

            3      Q.    Okay.  We'll come back to that.

            4            The only waterfall I think you're aware of is

            5  Verde Falls, right?

            6      A.    That's the only thing I am aware of that

            7  would come close to qualifying as a falls.

            8      Q.    I understand.

            9      A.    Yeah.

           10      Q.    And you might get an argument from some

           11  people on whether it's a falls or not?

           12      A.    That's also true.

           13      Q.    And historically, in terms of what you've

           14  read and what you've researched, you haven't seen any

           15  other falls mentioned?

           16      A.    I have not.

           17      Q.    Not all rapids get worse at higher flows, do

           18  they?

           19      A.    Not necessarily, no.

           20      Q.    They can wash out; and if it's deep enough,

           21  you just go right over the top of them and never know

           22  they're there, right?

           23      A.    That does happen, yes.

           24      Q.    Did you make any study along the Verde to

           25  determine whether all of them always stayed nasty
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            1  rapids or whether they washed out at certain depths,

            2  that sort of stuff?

            3      A.    I didn't.

            4      Q.    Maybe I misunderstood this.  On Page 9 of

            5  your report, you state that Segment 5 is entrenched in

            6  a relatively narrow, deep canyon.  Yet you're talking

            7  about it being braided.  And you confused me.

            8      A.    Different segments.

            9      Q.    I thought they were both Segment 5.

           10      A.    Can you read for me the specific language

           11  you're talking about?

           12      Q.    Page 9.  No, I just made a note to myself.  I

           13  can pull up Page 9, if you want.

           14      A.    Page 9.

           15      Q.    You'll have to look for me.  I can't see.

           16      A.    Sorry.

           17      Q.    I'm sorry.

           18            You know, let's just forget about it.  It's

           19  not a big enough deal.

           20            Is it fair to say that all rivers everywhere

           21  experience occasional navigational difficulties?

           22      A.    I'm not sure I'm prepared to make that broad

           23  of a statement.

           24      Q.    Your island-braided discussion --

           25      A.    Yes.
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            1      Q.    -- what you mean there, if I've got it

            2  correctly, is that there's two channels with an island

            3  stuck in the middle of them?

            4      A.    Well, when I refer to island-braided, I'm

            5  referring to a system where, for some reason, a bar or

            6  an island has formed in the middle between two

            7  channels, and it's a relatively stable feature under

            8  the present condition.

            9      Q.    You and I are on the same wavelength.  That's

           10  exactly what I mean.  It's got a channel on this side,

           11  a channel on this side, and solid ground in between?

           12      A.    Right.

           13      Q.    Did you have Mr. Burtell's report before you

           14  finished your report?

           15      A.    I'm sure I did, yes.

           16      Q.    Do you guys have any system of coordination

           17  worked out between the two of you?

           18      A.    We have no formal system of coordination, no.

           19      Q.    Informal?

           20      A.    I wouldn't even go that far, I think.

           21                 MR. HOOD:  If you look on the relative

           22  dates of submission, John, that probably answers your

           23  question, if you're really interested in an answer.

           24                 CHAIRMAN NOBLE:  That was testimony by

           25  Mr. Hood.


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        VERDE RIVER     VOLUME 10     02/24/2015
                                                                      2264


            1                 MR. HELM:  I heard that.  Can we swear

            2  him in?

            3  BY MR. HELM:

            4      Q.    All of the curves, modeling you did are in

            5  sections of the river that are affected, to some

            6  degree, by the dams, right?

            7      A.    Sites 2 and 3 are definitely directly

            8  affected by the dams.  There is some minor effect

            9  during very short periods of time in the lower portion

           10  of Site 1, of Horseshoe Reservoir specifically?

           11      Q.    One that I'm not sure I got the definition

           12  for from you, boating channel.

           13      A.    I'm not sure I've used that phrase.

           14      Q.    It's been used a lot.  What do you understand

           15  it to mean?

           16      A.    I assume it's the channel that you would put

           17  your boat in.

           18      Q.    Okay.  Presumably the one with the most

           19  water?

           20      A.    That would be logical.

           21      Q.    Do you have any rating curves for Segment 5

           22  downstream of Needle Rock?

           23      A.    I don't believe so.  I'm pretty sure our

           24  Site 3 is upstream from Needle Rock.

           25      Q.    Do you have any depth estimates for that
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            1  Segment 5?

            2      A.    I have no specific depth estimates.

            3      Q.    Other than the three cross-sections, do you

            4  have any specific depth evidence anywhere?

            5      A.    Well, I have more than three cross-sections.

            6      Q.    I'm talking about your three locations.

            7      A.    Okay.

            8            Those are the places where I have

            9  quantifiable data on depths.

           10      Q.    Page 32, last paragraph before your

           11  conclusion, you say the low flow channels were most

           12  likely wider, shallower and less stable.

           13      A.    Okay.

           14      Q.    What specific evidence do you have to support

           15  that statement?

           16      A.    Well, first of all, I'm inferring that from

           17  the fact that there would be less riparian vegetation,

           18  and we discussed that at some length this morning.

           19      Q.    So you don't have anything specific other

           20  than it's your understanding of the way rivers operate?

           21      A.    And the 1934 photographs certainly indicate

           22  that.

           23      Q.    Aren't those '34 photographs upstream of

           24  Horseshoe?

           25      A.    No.
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            1      Q.    Okay.  Making progress.

            2            Page 5 through 9, your pictures are not

            3  pictures of the Verde, correct?

            4                 MR. MCGINNIS:  I'm sorry, John, are you

            5  on the report or the PowerPoint?

            6                 MR. HELM:  Report.  If I put the

            7  PowerPoint in here, we're really going to get messed

            8  up.

            9                 MR. MCGINNIS:  If you want to look at

           10  the pictures, you might want to change your mind.

           11                 MR. HELM:  Well, I could.  I'm going for

           12  it.

           13                 You're right.  I must have been looking

           14  at the PowerPoint.

           15  BY MR. HELM:

           16      Q.    These are the pictures of Alaska and places

           17  like that?

           18      A.    Yes.

           19      Q.    And none of those are of the Verde River?

           20      A.    They are not.

           21      Q.    None of those are even of a river in Arizona,

           22  are they?

           23      A.    They are not.

           24      Q.    Okay.  Are any of them of what you would,

           25  quote/unquote, call dryland rivers?
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            1      A.    The first photograph of the Colorado River,

            2  that's in a dryland area.  I would call that a dryland

            3  river.  The others, probably not.

            4      Q.    The charts that Dr. Schumm invented --

            5      A.    Yes.

            6      Q.    -- you testified that some portions of the

            7  Verde may not fit on that chart?

            8      A.    Yes.

            9      Q.    Explain to me what you mean when it won't fit

           10  or they won't fit on the chart.

           11      A.    Good portions of Segments 3 and 4 are

           12  controlled by bedrock and erosion-resistant old

           13  terraces and other basin-fill material that is also

           14  erosion-resistant.

           15            This chart specifically refers to rivers that

           16  build their character within transportable alluvium.

           17  And so when you have bedrock controls or those sorts of

           18  controls on the behavior of the river, that tends to

           19  overshadow the effects of the alluvial processes and,

           20  therefore, controls the form of the river.

           21      Q.    So basically what we can say about that chart

           22  is that it's applicable to Segment 5 and probably only

           23  Segment 5?

           24      A.    Of the three segments that I specifically

           25  studied, yes.
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            1      Q.    And you don't know whether it's applicable to

            2  the other two?

            3      A.    There would be portions of Segment 4 that

            4  some aspects of this chart would be applicable, and at

            5  Segment 3, for that matter.

            6      Q.    Okay.  Let me see if I'm on the right --

            7            Would you pull up Page 23 of your -- I'm

            8  having a mental break -- of your program that you ran

            9  here when you were testifying?

           10      A.    The PowerPoint?

           11      Q.    Yeah.  Maybe it was Page 23 of the other.

           12  I'm talking about you had a discussion where you were

           13  talking about a 2-foot depth during a period of low

           14  flow.  I took that to mean when you were studying your

           15  three areas, with no water in the lake.  Do you recall

           16  that testimony?

           17      A.    Not specifically.  I'm not sure what you're

           18  referring to.

           19      Q.    I have a reference to Page 23.  Would you

           20  look at Page 23 on your report?

           21            What's the depth of the water-surface

           22  elevation we're looking at in there?

           23      A.    Well, it's highly variable.

           24      Q.    Any of it 2 foot or better?

           25      A.    2 feet or more?
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            1      Q.    Yeah.

            2                 COMMISSIONER ALLEN:  What page is that?

            3                 THE WITNESS:  It's Page --

            4                 MR. HELM:  23.

            5                 COMMISSIONER ALLEN:  Not in the

            6  PowerPoint.

            7                 MR. HELM:  No.  We're on the --

            8                 COMMISSIONER ALLEN:  But that is also in

            9  the PowerPoint.

           10                 THE WITNESS:  Oh, I'm sorry.

           11  BY MR. HELM:

           12      Q.    Okay, that could very well be.  I don't have

           13  the PowerPoint.

           14      A.    Oh, I'm sorry.  Let me get it up on the

           15  screen.  I didn't realize it was new.

           16      Q.    Is there any portion of the water depth

           17  you're displaying here that is 2 feet?

           18      A.    Yes.

           19      Q.    What portion?  Identify it with your little

           20  trusty red dot.

           21                 COMMISSIONER ALLEN:  What page is that,

           22  Bob?

           23                 THE WITNESS:  23.

           24                 COMMISSIONER ALLEN:  26?

           25                 THE WITNESS:  23.
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            1                 COMMISSIONER ALLEN:  Not in the

            2  PowerPoint?

            3                 THE WITNESS:  No, it's in the report.

            4                 COMMISSIONER ALLEN:  But it's also in

            5  the PowerPoint.

            6                 THE WITNESS:  Oh, it is in the

            7  PowerPoint.

            8                 MR. HELM:  Oh.  I don't know the page.

            9  It could very well be.

           10                 THE WITNESS:  I don't know what page it

           11  is in the PowerPoint.

           12                 MR. FULLER:  34.

           13                 MS. HERNBRODE:  34.

           14                 THE WITNESS:  Yes.

           15                 I'm sorry, the question was?

           16  BY MR. HELM:

           17      Q.    You were going to show me where the 2 foot

           18  depths are with your trusty little red dot.

           19      A.    Yes.  So these blocks are 5 feet from one

           20  grid point to the other.

           21      Q.    Okay.

           22      A.    So about 40 percent of that.  So anywhere

           23  that you have the distance between this water surface

           24  line and the solid black line is greater than about

           25  40 percent of one of those blocks is 2 feet or more.
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            1  So this area looks to be more than 2 feet.  This pool

            2  is more than 2 feet.  That pool is more than 2 feet.

            3  This area up here is more than 2 feet.

            4      Q.    Now, this was done at a very low flow in the

            5  river, correct?

            6      A.    This represents flows between 260 and

            7  300 cfs.

            8      Q.    Do you classify that as a low flow?

            9      A.    No.

           10            Flows are lower than that more than

           11  50 percent of the time.

           12      Q.    This was done when there was no water in the

           13  lake, correct?

           14      A.    The reservoir level was quite low when we

           15  collected the data that you see here.

           16      Q.    So there's no backwater effect at this point

           17  in time up here?

           18      A.    There is no backwater effect.

           19      Q.    You testified, when you were testifying on

           20  direct, I believe, that you didn't see any impact in

           21  the Tangle Creek area as a result of Horseshoe Lake at

           22  the time you were doing the study?

           23      A.    Yes, that's correct.

           24      Q.    And is the reason you didn't see any impact

           25  because there was no water in Horseshoe at that time?


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        VERDE RIVER     VOLUME 10     02/24/2015
                                                                      2272


            1      A.    No, I looked at a broader perspective in

            2  terms of the frequency with which the reservoir gets up

            3  in -- when it gets to high elevations and what portion

            4  of those sites are impacted, the relative elevations of

            5  the water surface during those times, and the profile

            6  of the river.  I looked at the character of the

            7  sediment in the river.

            8      Q.    You talked about the -- I don't remember the

            9  name of it, but the canoe guide that you had, that you

           10  were taking rapids from and talking descriptions of the

           11  rapids and this sort of stuff; do you recall that?  You

           12  used the State Canoe Guide or whatever it was?

           13      A.    There were two different guides.  I used the

           14  Forest Service Guide, and I also looked at the Arizona

           15  State Parks.

           16      Q.    Sure.  And I think in both of them, but I

           17  could be wrong, you stated that at certain places, for

           18  example, at the Verde Falls, the guide recommended

           19  scouting?

           20      A.    I believe both of them recommend scouting.

           21      Q.    Why would you scout the Verde Falls if it was

           22  an impediment to navigation?  You would just get out

           23  and go around it, wouldn't you, portage?

           24      A.    Not necessarily.

           25      Q.    So there are some people or at some times of
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            1  the year when one could navigate Verde Falls?

            2      A.    People boat through Verde Falls, yes.

            3      Q.    And that's the reason the boating guides tell

            4  us to scout it is go up and take a look at it, and you

            5  could probably get through it if it looks good?

            6      A.    I don't think they're making any judgment

            7  about whether you can probably get through it, but it's

            8  a wise idea to go have a look at it before you try it.

            9      Q.    If you couldn't, wouldn't you think they

           10  would say don't do it, get out and carry your boat

           11  around?

           12      A.    Well, in fact, one of the guides recommends

           13  portaging around it.

           14      Q.    So they do tell you that when it is that

           15  problem?

           16      A.    Yes.

           17      Q.    I think I've got it right.  You didn't

           18  attempt to quantify any of the depths of any of the

           19  riffles you identified on the Verde, correct?

           20      A.    No, that's not correct.

           21      Q.    What ones -- well, except for the three that

           22  might be at your site.

           23      A.    Yes, that is correct.

           24      Q.    So the other 21, or whatever there are, you

           25  didn't attempt to do anything?
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            1      A.    I did not make measurements at those riffles.

            2      Q.    A stream gage can be used to get a flow rate,

            3  correct?

            4      A.    Yes.

            5      Q.    A rating curve is used to estimate flow at

            6  the gage, correct?

            7      A.    Yes.

            8      Q.    Can you describe how to go from a discharge

            9  to a flow depth or vice versa with that information?

           10      A.    You can't infer the flow depth from just that

           11  information.

           12      Q.    You can or cannot?  I'm sorry.

           13      A.    You cannot.

           14      Q.    Cannot.

           15      A.    You cannot.

           16      Q.    Why can't you?  What are you missing?

           17      A.    Because it tells you nothing about where the

           18  bottom of the river is.

           19      Q.    Okay.  So in addition to those two items, you

           20  need to know where the bottom of the river is, and I

           21  assume by that you mean an elevation?

           22      A.    Yes.

           23      Q.    An identifiable elevation?

           24      A.    Yes.

           25      Q.    You used at varying times requirements that
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            1  the flows have to be reliable in order to make a river

            2  navigable.

            3      A.    Okay.

            4      Q.    And I just would like you to tell me how long

            5  is reliable?

            6      A.    Well, similar to your question about what's

            7  an ordinary flow, there isn't a hard, fast number for

            8  reliable.  It has to be a long enough period of time to

            9  support commerce.

           10      Q.    Okay.  And I just want to know what you think

           11  that time frame is from your perspective; not from the

           12  perspective of anybody else.

           13      A.    I'm not sure that I have a specific quantity

           14  of time in mind.

           15      Q.    You know it when you see it; is that the --

           16      A.    I guess so.

           17      Q.    And you haven't seen it on the Verde?

           18      A.    I haven't seen it on the Verde.

           19                 MR. HELM:  I don't have any more

           20  questions.

           21                 I can do more, if you want.

           22                 CHAIRMAN NOBLE:  Is there anyone who

           23  wishes to ask Dr. Mussetter some questions?

           24                 Yes, please.

           25                 MS. ARMSTRONG:  Just a few.
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            1                 MR. HOOD:  I will have just a few as

            2  well.

            3                 CHAIRMAN NOBLE:  Mr. McGinnis?

            4                 MR. MCGINNIS:  Just a few; 10 minutes,

            5  maybe.

            6                 MR. HELM:  You're listening to a

            7  fairytale right now.

            8                 MR. MCGINNIS:  I'll be shorter than

            9  Mr. Helm.

           10                 CHAIRMAN NOBLE:  Did you say 10 over

           11  here?

           12                 MS. HERNBRODE:  I'm good, thank you.  I

           13  had enough fun yesterday.

           14                 CHAIRMAN NOBLE:  Let's take a break now.

           15                 COMMISSIONER ALLEN:  Mr. Chairman,

           16  before we do, in reviewing again the data that I spoke

           17  of earlier for 1934, there is a time during August of

           18  that year that the flow was 452 cubic feet per second.

           19  The mean for the year was 227.

           20                 CHAIRMAN NOBLE:  Thank you.

           21                 COMMISSIONER ALLEN:  I would also make

           22  one other comment.

           23                 If you take the means for the years

           24  1890, 1889 through statehood, 2012, the mean is 783.96

           25  cubic feet per second.
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            1                 If you take the mean for the time frame

            2  between 1912 and 1938, when I believe it -- through

            3  '38, between '38 and '39, at least 26 years, the mean

            4  is 772.54 cubic feet per second.

            5                 After Bartlett was closed, the mean was

            6  560 cubic feet per second, based on the data that's

            7  here.

            8                 CHAIRMAN NOBLE:  Are there any questions

            9  for Mr. Allen?

           10                 Okay.

           11                 MR. HELM:  I can ask you some, if you

           12  want.

           13                 CHAIRMAN NOBLE:  No.  We'll take a break

           14  now.

           15                 (A recess was taken from 2:40 p.m. to

           16  2:59 p.m.)

           17                 CHAIRMAN NOBLE:  Are we ready to

           18  proceed?

           19                 MS. ARMSTRONG:  I am.

           20                 CHAIRMAN NOBLE:  Dr. Mussetter, Jody,

           21  George?

           22                 Okay, we're ready to go.

           23                 MS. ARMSTRONG:  Well, good afternoon,

           24  Commissioners.  Susan Montgomery for the Yavapai-Apache

           25  Nation.
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            1                    CROSS-EXAMINATION

            2  BY MS. ARMSTRONG:

            3      Q.    And, hello, Mr. Mussetter.

            4      A.    Hello.

            5      Q.    How are you today?

            6      A.    I'm doing fine.

            7      Q.    Yes, the marathon is proceeding posthaste.

            8            I just had a couple of points of

            9  clarification, and it may be that I didn't understand

           10  the question or maybe the answer.  So I'm going to try

           11  to role through this very quickly, and I just want to

           12  start with something I thought I heard you say before

           13  lunch today, when you were talking to Mr. Helm, and I

           14  just want to be clear if this is your testimony.

           15            I think I heard you say that braided channels

           16  did not exist upstream of Bartlett during ordinary and

           17  natural conditions.  Was that the intent of your

           18  testimony?

           19      A.    When I made the statement, I was specifically

           20  thinking of Segments 3 and 4.  I wasn't really thinking

           21  of the upper two segments that I didn't do detailed

           22  work on.

           23      Q.    And despite the fact that you said you didn't

           24  do detailed work on it, you did review, and as you

           25  stated in your earlier testimony, significant materials
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            1  and used your own professional judgment, and you did

            2  come to some conclusions about those segments upstream,

            3  particularly Segment 2, upstream of Bartlett?

            4      A.    That's correct.

            5      Q.    Okay.  So let me just ask you.  Is it your

            6  testimony then that braided conditions did exist under

            7  ordinary and natural conditions upstream of Bartlett?

            8      A.    There were some portions of Segment 2 that

            9  undoubtedly had braided conditions, multichannel

           10  conditions.

           11      Q.    Okay.  Thank you.

           12            And then I would like to take another look at

           13  the infamous chart, and it's the chart that's in your

           14  report as Figure 2, and I think it's Slide 4 in your

           15  PowerPoint as well, so either one.

           16            And I'll confess it took me several rounds to

           17  really get my arms around this chart, and I'm not

           18  really sure I have it, so if I go off track, you can

           19  look at me quizzically.

           20      A.    That's fair enough.

           21      Q.    Thank you.

           22            Okay.  With regard to this chart, which is

           23  Figure 2 in your report on Page 4, where would you put,

           24  so I can understand, if at all, where would you put

           25  Segment 2, based upon everything you've worked on and
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            1  reviewed on this chart, under ordinary and natural

            2  conditions or before civilization, as Mr. Helm would

            3  say.

            4                 MR. HELM:  He would.

            5                 THE WITNESS:  I think Segment 2 would

            6  have probably been somewhere in this 3b to 4 range,

            7  under those conditions.

            8  BY MS. ARMSTRONG:

            9      Q.    Okay.  And has that changed at all under

           10  current conditions from the information you've

           11  reviewed?

           12      A.    Yes.  I think the changes in the flow regime

           13  and the other changes associated with bridge crossings

           14  and development has shifted it back towards the upper

           15  left.  So it's probably in the 3a to 3b range at this

           16  time.

           17      Q.    All right.  And with regard to relative

           18  navigability, I had this on kind of a cross-section.

           19  So is it true that if you go upward to the left, you're

           20  talking about more navigable; and as you go down to the

           21  right, you're talking about less navigable conditions?

           22      A.    As a general proposition, that's true.

           23      Q.    As a general.  Thank you.  I was afraid I was

           24  going to get that wrong, but...

           25            You also testified earlier today with
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            1  Mr. Helm, I think you said something along the lines

            2  that there would be significant challenges with regard

            3  to carrying out commerce, was the discussion at the

            4  time, or navigation for purposes of commerce in

            5  Sections 3, 4, and 5 at the time of statehood or around

            6  then.  Is that close to what you testified?

            7      A.    Yes.

            8      Q.    You can correct me if I --

            9      A.    No, that's correct.

           10      Q.    Okay.  That being the case and everything

           11  you've looked at it, I understand it too that there

           12  would be significant challenges, or at least

           13  challenges, for Segment 2 as well?

           14      A.    Yes.

           15      Q.    What would some of those challenges be, just

           16  in a nutshell?

           17      A.    Well, particularly under the natural

           18  conditions --

           19      Q.    Yes.

           20      A.    -- the river was probably somewhat wider and

           21  shallower, so shallow depths would be the primary

           22  factor.

           23      Q.    That would be one of the factors that you

           24  considered --

           25      A.    Yes.
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            1      Q.    -- or would consider?

            2            And there was some discussion with Mr. Helm

            3  as well earlier about understanding that you did --

            4  that your specific tests to Segment -- or your studies

            5  as to Segment 3 through 5, but he was asking you about

            6  your reliance on other professional journals and

            7  Mr. Schumm's report and your own opinion.

            8            And you had indicated that commonly in

            9  science you build on different opinions, is that right,

           10  and different reports that are scientifically based?

           11      A.    Yes.

           12      Q.    Okay.  And that's done all the time?

           13      A.    Yes.

           14      Q.    And with regard to your report and your

           15  testimony here today, is it based upon that information

           16  and that science and everything you know in your

           17  professional opinion, that all of the segments on the

           18  Verde River were not navigable at the time of

           19  statehood?

           20      A.    That is my opinion, yes.

           21      Q.    That were under precivilization conditions,

           22  to quote Mr. Helm?

           23      A.    Yes.

           24      Q.    Thank you.  And that includes Segment 2, of

           25  course?
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            1      A.    Yes.

            2                 MS. ARMSTRONG:  Okay.  That's all I

            3  have.  Thank you very much.

            4                 THE WITNESS:  Thank you.

            5                 CHAIRMAN NOBLE:  Dr. Mussetter, are you

            6  willing to sit through Mr. Hood's questions?

            7                 THE WITNESS:  If I have to.

            8                 MR. HELM:  You don't.

            9

           10                    CROSS-EXAMINATION

           11  BY MR. HOOD:

           12      Q.    I'll be brief Dr. Mussetter.  Good afternoon.

           13      A.    Good afternoon.

           14      Q.    You had discussion, particularly with

           15  Mr. Helms, about your reliance on various documents,

           16  including the work of Rich Burtell; is that right?

           17      A.    That's correct.

           18      Q.    And at various times throughout the

           19  conversation, I think Rich Burtell and Mr. Burtell

           20  morphed into Dr. Bartell and Mr. Bartell and so forth.

           21  I just want to clarify for the record that each of

           22  those references are to Rich Burtell, who's testifying

           23  on behalf of Freeport Minerals; is that accurate?

           24      A.    That was my understanding.

           25      Q.    Great.
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            1            The other thing I wanted to talk to you about

            2  is on the Gila River you provided some testimony about

            3  the Archimedes principle?

            4      A.    Yes.

            5      Q.    Do you recall that?

            6      A.    Yes.

            7      Q.    And I don't recall you having gotten into

            8  that in your testimony on the Verde, and so I wanted to

            9  have you give that same general discussion so we have

           10  it for our record in this case.

           11      A.    Sure.

           12      Q.    And how that plays into the draw of the boat,

           13  for instance.

           14      A.    Yes.

           15            Archimedes principle basically states that a

           16  solid object will displace an equivalent weight of

           17  water if it's placed in the water.  So if you have a

           18  100-pound boat, it will displace 100 pounds of water.

           19            So what that means with respect to

           20  navigability is, of course, the heavier a boat is, in

           21  general, the deeper it will sink into the water, or the

           22  same boat loaded with heavier and heavier will sink

           23  deeper and deeper into the water.

           24      Q.    Okay.  So when attempts are made to draw

           25  comparisons between modern recreational canoes, for
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            1  instance, versus a similar canoe that might have been

            2  available around the time of statehood, you don't just

            3  look at the design of the boat; isn't that right; you

            4  also have to look at the weight?

            5      A.    Correct.

            6                 MR. HOOD:  That's all I have.  Thank

            7  you, Dr. Mussetter.

            8                 CHAIRMAN NOBLE:  Okay, we should have

            9  had video of that; brings his coffee mugs, sets it

           10  down, kind of relaxed.

           11                 MR. HOOD:  We're on day five.  We ought

           12  to be relaxed at this point.

           13                 MR. MCGINNIS:  I think we're on Day 11.

           14  I didn't bring my coffee mug.

           15                 MS. HERNBRODE:  You've got your squeeze

           16  bottle.

           17                 MR. MCGINNIS:  Everybody else done?

           18  Anything?

           19

           20                   REDIRECT EXAMINATION

           21  BY MR. MCGINNIS:

           22      Q.    Dr. Mussetter, I just had a few questions to

           23  clear up a few things that maybe I misunderstood in

           24  your cross-examination responses.

           25            Would you pull up your report and,
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            1  specifically, at Page 23.

            2      A.    I guess I was already there.

            3            Sorry.

            4      Q.    This is your Figure 17, and Mr. Helm asked

            5  you some questions about two or three of these figures

            6  that looked similar to this, right?

            7      A.    Yes.

            8      Q.    And this is from your 2003 work on the

            9  Verde --

           10      A.    It is.

           11      Q.    -- 2002?

           12            Mr. Helm asked you about whether it would be

           13  appropriate to add what he referred to as the Burtell

           14  adjustment or the 185 or so cfs that Mr. Burtell had to

           15  this number.  Do you recall that discussion?

           16      A.    Do.

           17      Q.    Would it be appropriate to add the Burtell

           18  adjustment to this line?

           19      A.    It would not.  Again, as I said a few times

           20  in my testimony, the purpose of this chart is to

           21  demonstrate that the hydraulic model calibrates -- that

           22  the predictions from the model match the measured field

           23  conditions.  The measured field conditions were done at

           24  times when the discharge was 259 to 298 cubic feet per

           25  second.  It would make no sense to add 185 cfs to that.
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            1  It wouldn't match.

            2      Q.    And in your work where you did make the

            3  Burtell adjustment, you did that for the period between

            4  the spring and the fall; is that right?

            5      A.    That's correct.

            6      Q.    It was April 15th to October 15th, something

            7  like that?

            8      A.    September 15th.

            9      Q.    And when was the data collected that shows up

           10  on Figure 17?

           11      A.    In November of 2002.

           12      Q.    And why did you make the Burtell adjustment

           13  just to the April to September period?

           14      A.    Because that's the primary irrigation season

           15  when the bulk of the diversions would have been made.

           16      Q.    Do you know if there's much irrigation going

           17  on in the Verde Valley upstream from the Tangle Creek

           18  gage in November?

           19      A.    I doubt there's very much irrigation going on

           20  at that time of year.

           21      Q.    So if the data was collected at a time when

           22  there wasn't irrigation going on, the Burtell

           23  adjustment essentially had already been made by the

           24  fact that there was no irrigation, it was a time of

           25  year when there was no irrigation; is that right?
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            1      A.    That's correct.

            2      Q.    While you're still on your report, let's go

            3  to Page 13.  And Mr. Helm struggled with a sentence,

            4  and, frankly, I struggled with the sentence myself a

            5  couple of times, on Page 13, the text after Figure 9.

            6      A.    Yes.

            7      Q.    Do you recall about a half an hour's worth of

            8  discussion you had with Mr. Helm about that particular

            9  sentence?

           10      A.    I certainly do.

           11      Q.    And it says "The overall hydrologic regime in

           12  the river (i.e., not considering the effects of

           13  upstream diversion) during the period of the gage

           14  measurements appears to be similar to long-term

           15  conditions that existed prior to significant human

           16  influences."

           17            Did I read that right?

           18      A.    You did read that right.

           19      Q.    And I think the part that people struggle

           20  with, at least I struggle with, is what "not

           21  considering the effects of upstream diversion" means in

           22  that sentence.

           23      A.    Well, the sentence is intended to be a broad

           24  statement that the factors that are controlling the

           25  amount of water in the river, aside from the
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            1  diversions, are approximately the same now that they

            2  were prior to civilization.

            3      Q.    And so when you're talking about the overall

            4  hydrologic regime being similar to long-term conditions

            5  that existed prior to significant human influences,

            6  which of the two lines -- go up to the graph.  Which of

            7  the two lines are you talking about?

            8      A.    The solid line represents the actual measured

            9  data, so that reflects the effects of the diversions.

           10            The dashed line is my attempt to re-create

           11  conditions in the absence of the diversions.  If the

           12  diversions had not happened, that's what it would look

           13  like.

           14      Q.    So in the parenthetical in that first

           15  sentence, are you talking about the dashed line or the

           16  solid line?

           17      A.    I'm referring to the dashed line, actually.

           18      Q.    Let's go over your PowerPoint now then and

           19  Slide 44.  This is the Near Rio Verde photo, and I

           20  think maybe this was yesterday afternoon or maybe this

           21  morning.  It all kind of runs together.

           22            Sometime during your cross-examination with

           23  Mr. Helm, you started talking about this particular

           24  photograph and impacts that had happened from natural

           25  conditions to get to where the conditions were in this
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            1  photograph.  Do you recall that?

            2      A.    I do.

            3      Q.    And you talked about and Mr. Helm talked some

            4  about adding the Burtell adjustment here to get back to

            5  the natural conditions.  Do you recall that testimony?

            6      A.    Yes.

            7      Q.    Okay.  Are there impacts in this particular

            8  photo or in the area of this particular photo, in

            9  addition to just the Burtell adjustments, that have

           10  happened because of man?

           11      A.    There are other impacts in this part of the

           12  river, yes.

           13      Q.    And why is that?  Why are there impacts in

           14  this particular place that maybe wouldn't happen

           15  further upstream?

           16      A.    Because you're down closer to the developed

           17  areas, and so there have been more human activity in

           18  the area.  There could have been gravel mining in this

           19  area, for all I know.

           20      Q.    Okay.  And you have, also, flow regulation

           21  from the two dams?

           22      A.    And flow regulation for sure.

           23      Q.    And Mr. Helm asked you some questions about

           24  what gage data you had used in your work; do you recall

           25  that?
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            1      A.    Yes.

            2      Q.    The Verde River at Tangle table on

            3  Slide 24 -- let's go to Slide 24.

            4            Does that blue line, the solid blue line,

            5  reflect gage records?

            6      A.    It does.

            7      Q.    So it's not just the three sites you looked

            8  at.  It's the Tangle Creek gage, which was used as part

            9  of that study, but that was in part of what you looked

           10  at too?

           11      A.    Yes.

           12      Q.    Yesterday when Ms. Hernbrode was asking you

           13  some questions, she was asking you about the Slide 38.

           14  Can you go there?

           15            It's the bar graph.

           16      A.    Yes.

           17      Q.    And one of the questions she asked you was

           18  she pointed you to 1891, 1892, I believe.  Actually,

           19  1891, probably, and talked about the Day brothers.  Do

           20  you recall that?

           21      A.    Yes.

           22      Q.    And you said, I think, that the Day brothers

           23  happened in a year that was kind of a medium flow year?

           24      A.    Maybe I don't correctly recall the year she

           25  referred to.  1891 is not a low flow year on this
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            1  chart.

            2      Q.    Okay.  If it was a medium flow year on this

            3  chart --

            4      A.    Yes.

            5      Q.    -- I guess my question is a little more basic

            6  than that, and that is, is it possible to have

            7  relatively high flows for a particular day or

            8  particular week or even a particular couple of weeks in

            9  a year that for the year has relatively average flows?

           10      A.    Yes.  The flows are highly variable

           11  throughout the year or they can be.

           12      Q.    So you get a big storm or a monsoon and get

           13  high flows for a few days, and that might not affect,

           14  substantially, the total flow for the year?

           15      A.    Yes.

           16      Q.    Mr. Helm asked you some questions yesterday

           17  afternoon about a portage around the Verde Falls.  Do

           18  you recall that?

           19      A.    I do.

           20      Q.    And at one point I thought I heard you say

           21  that you didn't know how long that distance was to

           22  portage around the Verde Falls; is that correct?

           23      A.    I do not.

           24      Q.    And there was a line of questions after that

           25  where you talked about a mile portage around the Verde
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            1  Falls.  Do you recall that?

            2      A.    That was a hypothetical that Mr. Helm

            3  proposed.

            4      Q.    And that's what I just want to make sure.

            5  Was that your testimony about the mile length, or was

            6  that something that was inherent in the assumption in

            7  the question?

            8      A.    I did not mean to imply in my testimony that

            9  the portage around Verde Falls is a mile in length.

           10      Q.    And I think some of his questions had, also,

           11  the assumption that the portage was done with two

           12  gentlemen in a canoe, two people in a canoe, right,

           13  with no gear?  Do you recall that?

           14      A.    Yes.

           15      Q.    If Mr. Helm was portaging around the Verde

           16  Falls in his bass boat, do you think it might take

           17  longer?

           18      A.    I expect it would, yes.

           19                 MR. HELM:  Wrong.

           20                 CHAIRMAN NOBLE:  It depends on whether

           21  or not the propeller drags.

           22                 MR. HELM:  Trim it up.

           23  BY MR. MCGINNIS:

           24      Q.    The last of the questions, Dr. Mussetter, I

           25  have for you start on Page 60 of your PowerPoint, if
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            1  you have that up.

            2            This is the discussion with you and

            3  Mr. Hjalmarson about the bankfull discharge.

            4      A.    Yes.

            5      Q.    Do you recall quite a bit of talk about that

            6  in the last couple days?

            7      A.    Yes, yes.

            8      Q.    First of all, let's look at Slide 60.  And is

            9  Slide 60 your quotation from Mr. Hjalmarson's addendum?

           10      A.    Yes.  This is just simply a copy of a portion

           11  of that page in his addendum.

           12      Q.    And about halfway through that paragraph he

           13  says "The plot below is the result of a scientific

           14  study where characteristics of many natural rivers were

           15  examined.  The USGS scientists found a distinction

           16  between meandering and braided channels based on slope.

           17  This distinction shown below has withstood the test of

           18  time."

           19            Would you agree with those three sentences?

           20      A.    Yes.

           21      Q.    Okay.  Let's now flip over to Slide 61, and

           22  that's the graph that Mr. Hjalmarson had been talking

           23  about in the thing you just quoted, right?

           24      A.    That's correct.

           25      Q.    And I want to ask some questions about this
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            1  graph.  There's sort of a 45-degree line that goes from

            2  the upper left to the lower right in this graph.  Do

            3  you see that?

            4      A.    I see that.

            5      Q.    What is that intended to mean; what's that

            6  show?

            7      A.    It's intended to separate the slope/discharge

            8  combinations for which rivers tend to be in the

            9  meandering category from those that are in the braided

           10  category.

           11      Q.    Is that a hard line there, or is it sort of a

           12  continuum as you go along the graph?

           13      A.    It's a continuum.

           14      Q.    And I'm not a geomorphologist, and I've

           15  worked with you and Dr. Schumm and a few others over

           16  the years, but one of the things I've noticed about

           17  geomorphologists, you tend to like to classify or

           18  categorize things.  Would you agree with that?

           19      A.    I would agree with that.

           20      Q.    And is this an attempt to do that?

           21      A.    It is.

           22      Q.    And so if I have a data point -- my eyes are

           23  almost as bad as Mr. Helm's.  You see where it says 89

           24  right next to where it says "Braided"?

           25      A.    This point here?
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            1      Q.    Yes.

            2      A.    Yes.

            3      Q.    That data point on this graph would fall on

            4  the braided side, right?

            5      A.    Yes.

            6      Q.    Would it surprise you if whatever river that

            7  happened to be happened to have some meandering

            8  characteristics?

            9      A.    No.  That's very common to have a mixture of

           10  characteristics along a reach.

           11      Q.    The same thing if we're on the other side of

           12  the line, say on the one that says 152.  That's on the

           13  meandering side, right?

           14      A.    That's this point.

           15      Q.    Yes.  Would that surprise you if that river

           16  had some braided characteristics?

           17      A.    No.

           18      Q.    The rivers that you looked at that we showed

           19  in your PowerPoint in the early slides, the ones in

           20  Alaska, the braided rivers --

           21      A.    Yes.

           22      Q.    -- where would those fall on this graph,

           23  generally?

           24      A.    Generally, they're big rivers, so they would

           25  be over on this side, and they would be well away from
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            1  that line.

            2      Q.    Another question on this graph is if I have a

            3  particular point on the vertical axis, okay, so let's

            4  take .001, do you see that, right next to the L in

            5  "Channel Slope" on the vertical axis?

            6      A.    Yes.

            7      Q.    And if I go out to, say, where the arrow is

            8  next to the word "Braided."

            9      A.    Yes.

           10      Q.    Okay, so I'm starting at that point.

           11            If the flow, if the bankfull discharge,

           12  becomes less, does the river get more or less braided,

           13  according to this methodology?

           14      A.    It tends to become less braided.

           15      Q.    And is bankfull discharge an indication of

           16  flooding, at least to some extent?

           17      A.    Well, it's the point of incipient flooding,

           18  yes, the point right before it starts to flood.

           19      Q.    And that's the last question I had in terms

           20  of, last series of questions, about the definition of

           21  bankfull discharge.  You had some discussion with a

           22  couple of lawyers and you had some discussion with a

           23  couple of Commissioners about what the meaning of

           24  bankfull discharge is; do you recall that?

           25      A.    I do.
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            1      Q.    And one way to hear that, from those of us

            2  sitting in the audience at the time, was maybe there's

            3  just a disagreement between you and Mr. Hjalmarson

            4  about what was meant by bankfull discharge.  Did you

            5  hear that?

            6      A.    I did, yes.

            7      Q.    Okay.  How about the way the author or the

            8  person who prepared this table originally viewed

            9  bankfull discharge?  Are you familiar with who this

           10  table was created by --

           11      A.    I am.

           12      Q.    -- in the first instance?

           13      A.    Yes.

           14      Q.    And who was that?

           15      A.    Dr. Leopold.

           16      Q.    And that's not Aldo Leopold; it's Luna

           17  Leopold, right?

           18      A.    It's Luna Leopold.  It's Aldo's son.

           19      Q.    And he was a college professor somewhere in

           20  California; is that right?

           21      A.    Well, at the time he prepared this, he

           22  actually worked for the U.S. Geologic Survey.

           23      Q.    Okay.  Have you had a chance in the last

           24  couple days to go back and look at the source document

           25  for this original table that Mr. Leopold prepared?
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            1      A.    Yes, I have.

            2      Q.    Okay.  And what did you see in there in terms

            3  of bankfull discharge?

            4      A.    Yeah, well, I basically confirmed that his

            5  view of what constitutes the bankfull condition or the

            6  definition of bankfull is very similar to the way I was

            7  viewing it when I spoke about it in my testimony.

            8      Q.    And that's basically a return interval of

            9  between one and two years?

           10      A.    Between one and two years.

           11      Q.    In addition to the public -- well, let me go

           12  back.  Let's go back to Slide 60.  One back.

           13            Did what you look at in the last few days,

           14  was that the Leopold, Wolman, Miller book Fluvial

           15  Processes in Geomorphology that was 1964?

           16      A.    I did look at the relevant excerpts from that

           17  book, yes; but I also looked at the original paper, the

           18  professional paper that that statement in the book was

           19  based on.

           20      Q.    And if you go back to Slide 61.

           21      A.    Yes.

           22      Q.    Is that the reference there to USGS PP; is

           23  that professional paper?

           24      A.    Professional paper, yes.

           25      Q.    282-B?
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            1      A.    Yes.

            2      Q.    And was that published before this 1964 book?

            3      A.    Yes.

            4      Q.    Okay.  Both of those publications by

            5  Mr. Leopold, did they both refer to bankfull discharge

            6  as relating to something with a one to two-year

            7  recurrence interval?

            8      A.    Yes.

            9      Q.    So if there is a misunderstanding between you

           10  and Mr. Hjalmarson about what bankfull discharge means,

           11  are you fairly confident that there's not a

           12  misunderstanding between you and the person who created

           13  the table in the first place about what was meant by

           14  bankfull discharge?

           15      A.    There's no doubt in my mind that

           16  Mr. Hjalmarson's representation of bankfull discharge

           17  here is not consistent with what Dr. Leopold intended.

           18      Q.    And are you confident that your view of

           19  bankfull discharge is consistent with what

           20  Dr. Leopold --

           21      A.    I'm very confident of that as well.

           22                 MR. MCGINNIS:  That's all I have,

           23  Mr. Chairman.

           24                 CHAIRMAN NOBLE:  Thank you very much.

           25                 Who will be our next witness?
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            1                 MS. CAMPBELL:  Dr. August will be the

            2  next witness.

            3                 CHAIRMAN NOBLE:  Certainly.  Let's take

            4  a short break while we switch places.

            5                 (A brief recess was taken.)

            6                 CHAIRMAN NOBLE:  Are we ready to

            7  proceed?

            8                 MS. CAMPBELL:  We are.

            9                 CHAIRMAN NOBLE:  Please go ahead.

           10                 MS. CAMPBELL:  For the record, my name

           11  is Cynthia Campbell.  I'm an Assistant City Attorney

           12  for the City of Phoenix.

           13

           14                   JACK L. AUGUST, JR.,

           15  called as a witness on behalf of the City of Phoenix,

           16  was examined and testified as follows:

           17

           18                    DIRECT EXAMINATION

           19  BY MS. CAMPBELL:

           20      Q.    Can you please state your name.

           21      A.    My name is Jack L. August, Jr.

           22      Q.    And what is your educational background?

           23      A.    I went to Central High in Phoenix and then

           24  went back to New Haven, Connecticut.  I went to Yale as

           25  an undergraduate, became interested in the history of
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            1  the American West, thanks to several professors,

            2  including President Emeritus Howard Roberts Lamar at

            3  Yale, and came back to study at the University of

            4  Arizona, where I got a Master's, and then did the Ph.D.

            5  work at the University of New Mexico.

            6      Q.    So could I call you Dr. August?

            7      A.    I make my mother do that, so -- no, no, of

            8  course.

            9      Q.    Well, if your mother does it, then I think I

           10  can too.

           11            Dr. August, would you consider yourself a

           12  native of Arizona?

           13      A.    Yes.  Yes.

           14      Q.    Were you born in Arizona?

           15      A.    My mother was in Philadelphia and I came out

           16  and about early, but the rest of the family, we were

           17  based in Arizona.  So I was a surprise, and much to my

           18  mother's chagrin at the time.  She's pretty happy now,

           19  still.

           20      Q.    Good.  And have you spent most of your life

           21  in Arizona?

           22      A.    Yeah, a good portion of it.  Yeah, I would

           23  say over half my life has been here for sure.

           24      Q.    We're going to be looking at your curriculum

           25  vitae, and this has been marked as X067.  We're going
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            1  to split that into X067-1, which is your declaration,

            2  and X067-2, which is your vitae.

            3      A.    That's fine with me.

            4      Q.    Is that good?

            5      A.    That's fine with me.

            6      Q.    Do you have your vitae in front of you?

            7      A.    Yes.

            8      Q.    All right.  Let's take a little trip.

            9            Dr. August, where are you currently employed?

           10      A.    I wear a couple of hats.  We have a nonprofit

           11  at the Southwest Center for History and Public Policy,

           12  a 501(c)(3), which is dedicated -- I'm starting from

           13  the bottom up -- which is dedicated to the collection,

           14  preservation, and dissemination of the history and

           15  culture of Arizona and the Greater Southwest.

           16            I also have been -- thanks to the Flinn

           17  Foundation and the International Genomists Consortium,

           18  I am writing a history of bioscience, genomics, and

           19  personalized medicine in the American Southwest.

           20            And I'm still at Wilmer, where I still have a

           21  footprint.  I've migrated my office across the street,

           22  but I'm still at Snell and work with some of the

           23  attorneys there.  I had completed a project called Law

           24  in the New West:  The Story of Snell & Wilmer, which is

           25  a 600-page manuscript, which has been accepted and is
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            1  in the editing process.

            2      Q.    And if you had to put a name to your

            3  profession, what would you call yourself?

            4      A.    A historian.

            5      Q.    A historian?

            6      A.    Uh-huh.

            7      Q.    Any particular specialty?

            8      A.    The American West.  Historian of the American

            9  West is pretty much who we circulate around with.

           10      Q.    Is it safe to say that you're also an expert

           11  in Arizona history?

           12      A.    I think perhaps one would say that, yes.

           13      Q.    Dr. August, have you written any books about

           14  history?

           15      A.    Yes.  The long form, yes, I've written

           16  several.

           17      Q.    Several.  Specifically, have you written any

           18  books about the history of the Southwest?

           19      A.    Yes, several, several books on the history of

           20  the Southwest.

           21      Q.    Can you tell us what those might be?

           22      A.    Geez.  To start, one is called Vision in the

           23  Desert, Carl Hayden and Hydropolitics in the American

           24  Southwest, which is, I guess, still the standard

           25  biography or topical biography of Carl Hayden.
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            1            One on Governor Raul Castro, who is in

            2  hospice right now.  He's 98 years old, but he had a

            3  very interesting life and career.

            4            A book on Mark Wilmer and the Arizona versus

            5  California Supreme Court case, which was released in

            6  2007.

            7            Let's see.

            8      Q.    Is that book Dividing Western Waters?

            9      A.    It's called Dividing Western Waters, yes.

           10            Dennis DeConcini:  From the Center of the

           11  Aisle, which, strangely enough, has gotten some good

           12  attraction.  I mean, you know, Mr. Excitement, but...

           13            And then what else?  Play By Play:  Phoenix

           14  and the Building of the Herberger Theater, which is an

           15  interesting kind of 10-year snapshot of downtown

           16  Phoenix and how, basically, the overarching thesis is

           17  that without the Herberger Theater, that kind of was

           18  the blueprint for urban renewal and urban growth and

           19  development in this portion of Phoenix.

           20      Q.    What's your most recent publication?

           21      A.    Oh, my most recent one, someone probably you

           22  might know.  It's called The Norton Trilogy.  I guess

           23  the subtext would be A History of Water and

           24  Agribusiness in the American Southwest, about

           25  agribusiness titan John Norton and his family, which
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            1  goes back three generations.

            2            In fact, John's grandfather was the foreman

            3  who built, led the construction of the Arizona Canal in

            4  1884, '85 and was integral into the period of corporate

            5  water before the 1902 Reclamation Act with some of the

            6  canal companies and all of that.

            7      Q.    Dr. August, have you done any teaching on the

            8  topic of history?

            9      A.    Yes, a long time.

           10      Q.    Okay.  And how many -- are those teaching

           11  experiences at the University or College level or

           12  higher?

           13      A.    University level and doctoral students,

           14  graduate students, undergraduates, yes.

           15      Q.    Okay.  Have you taught at Arizona State

           16  University?

           17      A.    Yes.

           18      Q.    And what have you taught at Arizona State

           19  University?

           20      A.    I co-taught a course with Jim Holway, who

           21  recently ran for Corporation Commission, on water

           22  policy and management.  That was recently.

           23      Q.    Okay.  Have you taught at -- I'm sorry.

           24      A.    Go on, go on.

           25      Q.    Have you taught at Northern Arizona


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        VERDE RIVER     VOLUME 10     02/24/2015
                                                                      2307


            1  University?

            2      A.    Yes.  For 10 years I was kind of on the

            3  vanguard of the interactive instructional television,

            4  where my courses were taught, were delivered, via all

            5  over the state from Nogales to Hopi.  The Hopis thought

            6  I had a TV show, but it was actually the course.  And I

            7  ended up going up there, Lake Havasu, all over the

            8  state.

            9            I mean NAU has an interesting mission from

           10  the legislature, which is to deliver a higher education

           11  statewide to some of our rural citizens, which is a

           12  good mission, in my opinion.

           13      Q.    And the courses at NAU, were those history

           14  courses?

           15      A.    These were history courses, yes.

           16      Q.    I'm going to take a look at Page 6 of your

           17  CV, and can you just go real quickly through those

           18  courses that you identified from 1993 to 2004 at

           19  Northern Arizona University?

           20      A.    From the time I was on the Fulbright or from

           21  Prescott?  Oh, 1993.  Okay, yes.  Boy.

           22            The Making of the American West, 1500 to

           23  1850.  The American West Transformed, 1850 to the

           24  present, and that was basically they had that that's a

           25  typical two-part, one semester/one semester, like U.S.
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            1  History or Western Civilizations.  Let's see here.

            2  History of the Southwest.  Recent America, which was

            3  actually a lot of fun.

            4            Then I taught courses in Public History, the

            5  use of history outside of academe, and the History of

            6  Western Water Policy in the New American West; and

            7  those were both at the 400 level and the senior level

            8  and graduate level.

            9      Q.    So you're saying those are graduate-level

           10  courses.

           11      A.    The last --

           12      Q.    Master's program?

           13      A.    Master's.  Yeah, they have a Master's in

           14  liberal studies, and that was particularly where I was

           15  pigeonholed.

           16      Q.    And have you taught at the University of

           17  Arizona?

           18      A.    Yes.  Yes, I did.

           19      Q.    Can you tell us what you taught at the

           20  University of Arizona?

           21      A.    Let me take a look.  It's been a while.

           22      Q.    I think it's on Page 7 of your CV.

           23      A.    Okay.  Yes, I taught History of the Hispanic

           24  Borderlands, 1503 to 1848; History of Arizona; History

           25  of the Southwest; and the American West in the
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            1  Twentieth Century.  They're all pretty popular courses.

            2      Q.    And in addition to your teaching experience

            3  and your publication of books, have you also written a

            4  number of articles?

            5      A.    Yes.

            6      Q.    And, generally, what have those articles --

            7  what are the topic of those articles, in the broadest

            8  sense?

            9      A.    In the broadest sense, the History of the

           10  American West -- and these are, for the most part,

           11  roughly peer-reviewed journals. -- the Hispanic

           12  Borderlands, History of the American Southwest, Water

           13  in the American West, those types of things, chapters,

           14  chapters in various scholarly publications.

           15      Q.    And have you also appeared -- or, actually,

           16  I'm sorry, have you also spoken about the Arizona

           17  Navigable Stream Adjudication Commission?

           18      A.    Yes.  Until this afternoon, I forgot about

           19  that; but I delivered a talk at the Arizona Historical

           20  Convention.  They have something called the McFarland

           21  Lectures, and I was the luncheon speaker, and I think

           22  Mr. Winkleman was with me.  And I spoke on the ANSAC,

           23  one of the earlier iterations of ANSAC in 2005.  And I

           24  remember I was like how do I make this interesting?

           25  But I remember it was pretty well-received and people
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            1  were actually engaged.  I do remember that, but it's

            2  been a while.

            3      Q.    Now, when you spoke about ANSAC, did you

            4  speak about the legal aspects of navigability for

            5  title?

            6      A.    No, not -- no.  I'm not a lawyer.  I'm a

            7  historian.  But I talked about how we got to that

            8  point.

            9            And, in fact, later, because of that, the

           10  University of Arizona has a publication in something

           11  called the -- well, in the College of Agriculture.

           12  Dr. McDowell heads it.  The University of Arizona Water

           13  Resource Research Center, and they have a publication.

           14  In fact, they took that talk and published it, and it

           15  was -- you know, people were informative.  I got decent

           16  feedback; oh, we kind of get it.

           17            But it was an attempt to translate what we're

           18  doing here into English to the educated lay public and

           19  to graduate students and those type of specialty.

           20      Q.    That was probably difficult, wasn't it?

           21      A.    It was hard.  I worked a lot on it, I

           22  remember that, spent hours.

           23      Q.    And, Dr. August, do you also have some

           24  experience appearing as expert witness?

           25      A.    Yes, in fact, yes.
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            1      Q.    And what types of topics have you testified

            2  about as an expert witness?

            3      A.    All right.  Back in the stone age, I think I

            4  testified on the Santa Cruz River.

            5      Q.    Are you talking about --

            6      A.    ANSAC.

            7      Q.    ANSAC, okay.

            8      A.    I'll start with ANSAC.  Santa Cruz River, I

            9  think the lower Gila.  On the lower Salt, my book on

           10  Senator Hayden came out, and I spoke just specifically

           11  about that.  It was not a comprehensive report or

           12  anything like that.  In fact, it was even briefer than

           13  this.  And some other administrative issues having to

           14  do with the Salt River Project and the lower Gila.

           15      Q.    Is it safe to say that you've appeared as an

           16  expert witness for most of the people in this room at

           17  some point or another?

           18      A.    Yes.  I know most of the people here, and I'm

           19  sure there's a mixed opinion among the groups.

           20      Q.    So what is the purpose of your testimony

           21  today?

           22      A.    Well, I was asked to take a look at,

           23  particularly, Segments 4 and 5 of the lower Gila.

           24      Q.    Of the lower Gila?

           25      A.    Oh, geez.  See, I mentioned Gila.
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            1            The lower Verde, and particularly with where

            2  Phoenix has particular interest in those reaches, and

            3  take a look and to see if, under the standard that the

            4  lawyers here and the Commission have taken a look at,

            5  was the reach down there navigable, according to

            6  standards.

            7      Q.    And when you say Segment 4 and Segment 5,

            8  where are you getting that term Segment 4 and

            9  Segment 5?

           10      A.    I believe it originated with the Arizona

           11  State Land Department, and as I came a little bit late

           12  to these proceedings, this is my first time with the

           13  Verde, but I tried to read what had come before me; and

           14  according -- I think Rich Burtell uses it, and he's

           15  been referred to several times today, in his report.

           16      Q.    Now, do you have any particular views about

           17  segmentation of the Verde River or what Segment 4

           18  should be versus what Segment 1 should be?

           19      A.    No, I don't have any opinion one way or the

           20  other.

           21      Q.    So you used Mr. Burtell's segmentation and

           22  description of Segment 4 --

           23      A.    Uh-huh.

           24      Q.    -- which he describes as Verde Hot Springs to

           25  Horseshoe Reservoir?
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            1      A.    Yes.

            2      Q.    And Segment 5 as Horseshoe Reservoir to the

            3  confluence of the Salt River?

            4      A.    Yes.

            5      Q.    Correct?

            6      A.    That's correct.

            7      Q.    Are you using those as arbitrary measures of

            8  segments?

            9      A.    I don't know if I would use the term

           10  arbitrary.  I think those are what Mr. Burtell used

           11  from the State Land Department and as they segmented

           12  the river.

           13      Q.    And, of course, we don't want to impugn

           14  Mr. Burtell's work, right?

           15      A.    Oh, no, not at all.

           16      Q.    Okay, good.  Good.  But you have no opinion

           17  about how the Verde River or if the Verde River should

           18  be segmented?

           19      A.    No, I do not.

           20      Q.    Okay.  Dr. August, are you a hydrologist?

           21      A.    No, thank goodness.

           22      Q.    Are you a geomorphologist?

           23      A.    No, I'm not.

           24      Q.    Do you have expertise in any scientific

           25  endeavors related to geology or hydrology at all?
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            1      A.    No, I do not.

            2      Q.    So you're here solely as a historian; is that

            3  correct?

            4      A.    That's correct.

            5      Q.    Have you satisfied the decision of the

            6  Arizona Court of Appeals in State, ex rel. Winkleman

            7  versus ANSAC?

            8      A.    A while ago, yes.

            9      Q.    Okay.  Have you also read the decision of the

           10  United States Supreme Court in PPL Montana?

           11      A.    A while ago, yes.  Yeah.

           12      Q.    Are you an attorney?

           13      A.    No.

           14      Q.    Do you have any expertise in the law of

           15  navigability for title?

           16      A.    No, I do not.

           17      Q.    Now, is your testimony today -- you mentioned

           18  it's related to Segment 4 and Segment 5, but is it

           19  based on a particular period of history?

           20      A.    Well, yes, it is.  It's a period from the

           21  Hohokam vacating or disappearing from the area, which

           22  is still, if one reads that lower Verde, that

           23  multivolume study of the lower Verde, still being

           24  debated to this day.  That was written in '98 and

           25  published in '98, but there's still a very lively
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            1  debate about what happened and what led to the decline.

            2  From that period, let's say, let's give it 1350 on the

            3  outside, 1400 a.d., up to, on the outside, 1870, but

            4  when diversions were made.

            5            So I focused, just given the fact that the

            6  directive in, I think, Winkleman -- I believe that's

            7  the one that -- and I don't know.  I don't have it in

            8  front of me or anything like that, but -- and so I

            9  focused on that.

           10            And I'm aware of the other previous

           11  testimonies about events after 1867, the 1880s and '90s

           12  and on, but I focused on that, and that was what I was

           13  supposed to do.

           14      Q.    Are you also familiar with the history of the

           15  Verde River, especially the lower Verde River, after

           16  1860.

           17      A.    I'm familiar with it, yes, I am.

           18      Q.    But are you here to testify about that?

           19      A.    No, I'm not.

           20      Q.    Dr. August, in your opinion, in what year did

           21  modern diversions of the Verde River begin?

           22      A.    1866, when the Government Ditch was dug west

           23  of the river to the Camp Verde or Fort McDowell Indian,

           24  not the Reservation, but the military encampment.

           25      Q.    And were there diversions of the Verde River
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            1  prior to 1860 -- did you say 1866?

            2      A.    1866.

            3            In that reach, no.

            4      Q.    And how about if you go back to were there

            5  diversion made by the Hohokam?

            6      A.    Yes, there were.  1926, I would say.

            7      Q.    And were those along the Verde also?

            8      A.    Yes, they were.

            9      Q.    Historically, were there people who traveled

           10  around and near the Verde River prior to 1870?

           11      A.    Yes, there were.

           12      Q.    Can you describe those groups of peoples,

           13  generally?

           14      A.    Generally, they were what we know as the

           15  Yavapai and the Apache.

           16            You know, and I listened to the testimony of

           17  Mr. Randall, and I think he was correct in describing

           18  that period.

           19      Q.    Okay.  And after the Yavapai and Apache, were

           20  there others?

           21      A.    Other groups?

           22      Q.    Yes.

           23      A.    Traveling around?  Not that I'm aware of.

           24  Not too many other groups other than those two groups.

           25      Q.    And what about moving through exploring the
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            1  area of the Verde River?

            2      A.    They moved.  I think, you know, they moved

            3  seasonally.  They were not agriculturalists per se, but

            4  rather hunter/gatherer types, nomadic.

            5      Q.    But after the Yavapai, were there Spanish

            6  explorers?

            7      A.    Oh, yes, the Spanish approach to Del Norte or

            8  what we call the Pimería Alta.  There was attempts to

            9  figure out what was going on in this region.

           10      Q.    And how about after the Spanish?

           11      A.    Then there was the American mili -- well, the

           12  Mexican period, the nation, 1821 to 1848.  That's under

           13  the -- under Mexican political control.  Not really,

           14  not very much, but technically it was.

           15            And then after that, with the beginning of

           16  the penetration of American frontiersmen, and by 1848

           17  this becomes part of the United States.

           18      Q.    So prior to 1848, between when the Spanish

           19  were here and 1848, were there other peoples who came

           20  in to trap beaver?

           21      A.    Not that I'm aware of from the historical

           22  record.

           23      Q.    So the trappers came in about when?

           24      A.    18 -- the early -- well, 1820s and 1830s.

           25      Q.    So it's safe to say that in the period of
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            1  history between when the Hohokam civilization, for

            2  whatever reason, disappeared from the area of the Verde

            3  up until the point of what we would -- what I'll call

            4  modern diversions that began in 1866, there were

            5  peoples who traveled and moved in and around the Verde

            6  River; is that correct?

            7      A.    That's correct.

            8      Q.    Now, did those peoples that we just talked

            9  about, did they have occasions or reasons that they

           10  might travel or trade goods or services along the

           11  Verde?

           12      A.    Yes.

           13      Q.    So if the Verde was, in fact, susceptible for

           14  boating or other navigation, would there be a reason,

           15  based on the period of history that you looked at, for

           16  peoples who were actually there, to navigate it or boat

           17  it?

           18      A.    There would be reason to do so, I would

           19  think.

           20      Q.    In your review of the historical records,

           21  have you found any evidence of anyone boating the

           22  Verde?

           23      A.    From the pre-European contact, I have not

           24  seen that, and neither in the anthropological

           25  literature, that I haven't looked at for some time, nor
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            1  the historical material from historians of the region

            2  in the American West, no.

            3      Q.    Okay.  Well, that's good.  That takes us

            4  right to what kind of source materials did you review

            5  in preparing for your testimony today?

            6      A.    Well, there's some pretty classic accounts of

            7  the Spanish borderlands frontier, and I think I saw a

            8  reference to Herbert Eugene Bolton in the record, and

            9  he's a remarkable guy.

           10            If I may digress a little bit, he was a

           11  historian and started his academic career at the

           12  University of Texas about the turn of the 20th century.

           13  What he did on his summers is he rode around on

           14  horseback to the archives in Northern Mexico, and so he

           15  started collecting original documents that were part of

           16  what he called the borderlands.

           17            He then went to Stanford and then ended up at

           18  Cal-Berkeley, I think by 1909.  And, basically, through

           19  the acquisition of all the materials related to the

           20  United States and Spain and Mexico's involvement in the

           21  Southwest, he really started, number one, a great

           22  archive at UC; and, number two, a tremendous graduate

           23  program, where he trained some of the leading scholars

           24  of the previous generation, including Donald Cutter,

           25  whom I was able to take a course from as a doctoral
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            1  student, and he was an expert on maritime Spanish

            2  navigation.

            3            But he started a whole school, and it's kind

            4  of called the Continental School of History, where

            5  prior to that, the Turner Thesis and the idea of

            6  Anglo-Americans moving west across the con -- and

            7  Manifest Destiny.

            8            Well, he said, wait a minute, this is a much

            9  broader movement, and it involved Spain, France, and

           10  other countries, and it's not just Jamestown in 1607.

           11  In fact, as we know from the report, and it's

           12  well-known, that Santa Fe was established as an outpost

           13  of Empire in 1598, you know, a couple years before

           14  Jamestown.

           15      Q.    And are there other source materials that you

           16  used other than --

           17      A.    Oh, the books?

           18      Q.    -- Bolton?

           19      A.    Yeah, Bolton and John Francis Bannon; John

           20  Kessell, probably the leading scholar of his field

           21  today; and there's David Jay Weber, whose book out of

           22  Yale University Press in the '90s, and then he

           23  subsequently did another monograph published by the

           24  University of Mexico on Mexico and the Southwest, the

           25  1821, that period.
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            1            He's really pulled a lot of material

            2  together, and he also does work where the original

            3  archives are, Hermosillo, Parral in Chihuahua, Mexico

            4  City, Seville and also Madrid.  And there's a reason

            5  for that, but I'll let you get to that.

            6      Q.    Okay.

            7            So would you say that the sources that you

            8  just mentioned, the things that you reviewed, are

            9  secondary sources?

           10      A.    I reviewed secondary sources for this

           11  particular project, and, you know.

           12      Q.    And are there written primary sources that

           13  cover the period that we're talking about, that is,

           14  immediately after the Hohokam, up till 1866?

           15      A.    Yes, for the Spanish period, yes.  Bolton

           16  translated some of Kino's material.  We have great

           17  translations of the original documents, and that is an

           18  ongoing process; one at the University of Arizona

           19  called The Documentary Relations of the Southwest, that

           20  project, which is part of the Arizona State Museum.

           21            The great treasure trove for me, and I've

           22  spent a lot of time in that, is the Santa Fe Archives

           23  and SANM, the State Archives of New Mexico.  Then

           24  there's the MANM, the Mexican Archives in New Mexico,

           25  and they used to be in downtown Santa Fe, which was a
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            1  lot more fun if you stayed and worked up there; but now

            2  it's out on Cerrillos Boulevard, so it's kind of in the

            3  suburbs, so that kind of bums people out.

            4            But, yeah, there's a great collection of --

            5  and this is on microfilm and microfiche, and so we're

            6  getting different platforms for American scholars and

            7  scholars throughout the world to look at this material,

            8  which is amazing.  And, basically, it's part of the

            9  overarching collection called the Archivo General

           10  Nación, the National Archive of Mexico, which is a

           11  great place in Mexico City.

           12      Q.    Okay.  So have you ever seen any of these

           13  source materials that you just discussed?

           14      A.    Yes.  In fact, in my first year of -- my

           15  first semester of doctoral work, we had to do something

           16  called paleography.  You know, UNM had a very distinct

           17  and challenging doctoral program, and so I had to do my

           18  first seminar paper on in the borderlands.  I forget

           19  specifically the name of the course.  But I remember I

           20  turned in my paper and the professor said, "This is

           21  publishable."

           22            And I went "Wow," you know, and it got

           23  published in the New Mexico Historical Review, which in

           24  this field is a big deal, and I think it's listed here.

           25  It was 1981.  I was only about 14 years old then.  No.
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            1            But, yeah, it was on -- in fact, it was on --

            2  the title of the paper was Governor Fernando de la

            3  Concha and the Indian Policy of Conciliation, 1787 to

            4  1790-something.  I forget.  It's about a 10-year

            5  period, in which this guy comes up and really has a --

            6  institutes policies that create a period of peace.

            7  That was always Spain's big problem, and Santa Fe was a

            8  threat of whether the Comanches from the East, who were

            9  bad, and then the Apaches and Navajos to the west, and

           10  there was raiding back and forth and enslavement of

           11  both the Europeans and Native Americans and their

           12  respective communities, so...

           13      Q.    So the secondary sources that you've

           14  identified in the last couple minutes --

           15      A.    Yeah.

           16      Q.    -- would you consider them to be reliable and

           17  generally accepted treatments of the historical periods

           18  that we're going to talk about today?

           19      A.    Yes.  They're very much respected, and there

           20  are conferences held in this field.

           21      Q.    And, in fact, aren't these used in the

           22  University-level studies?

           23      A.    Yes, they are.

           24      Q.    Let's take a couple minutes to talk real

           25  quickly about the Hohokam.
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            1            Did you do any research on the Hohokam on the

            2  Verde River?

            3      A.    I did some research on the Hohokam on the

            4  Verde River, and there is an overarching consensus, I

            5  can say, from the archeological material, and I'm not

            6  an archaeologist, nor an anthropologist, but that lower

            7  Verde study, which I encourage anyone interested in

            8  this region to read or take a look at, the early

            9  volumes are dealing with the various, I think, 26 sites

           10  in that area that are pre-European.  And, you know, the

           11  dates, 1350 to 1400, I kind of, I think, pulled from

           12  that, that out of my head.  And but still, you know,

           13  there's dissertations.

           14            In fact, ASU is pretty vigorous.  Some of the

           15  doctoral students there are still kind of arguing about

           16  the cause of their decline; are they, in fact, maybe

           17  the Pimas.  That's still being -- that's a vigorous

           18  period, area of scholarly debate to this day.

           19      Q.    And how did the Hohokam use the Verde River?

           20      A.    They diverted it for irrigation purposes to

           21  sustain themselves, and they probably drank from it, of

           22  course.

           23      Q.    Did the Hohokam also conduct trade

           24  activities?

           25      A.    Yes, they did.
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            1      Q.    Okay.  And where did they conduct trade

            2  activities?

            3      A.    Well, it's as, I think, even Tom Sheridan, in

            4  his 1995 The History of Arizona, he has a little

            5  section, short section on that, and he's recently

            6  revised that; and that they traveled far and wide and

            7  they were pedestrians, and they traveled down to Mexico

            8  and some of them I think down to Central America and to

            9  the North.  They went all areas, West, South, North and

           10  East, and they traded.

           11      Q.    You said they were pedestrians?

           12      A.    Yes, but not pedestrian-type people, but they

           13  walked.  You know, the horse wasn't really introduced

           14  into the North American continent until, oh, this is

           15  probably from Jack Forbes' Navajos, Apache and

           16  Spaniard, that book, 1570, I think, they -- the horses

           17  reintroduced, I should say, to the North American

           18  continent.

           19      Q.    Okay.  So you're basing your opinion about

           20  their activities on an archeological study?

           21      A.    Yeah, one study; but then the classic

           22  accounts of Emil Haury, H-A-U-R-Y, Doyel I think was

           23  one of his students, Whittlesey.  There's a group of

           24  grandfathers, fathers, and now the next generation of

           25  scholars that have worked and stand on the shoulders of
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            1  the previous generation of scholarship.

            2      Q.    So there was archeological evidence that the

            3  Hohokam engaged in trade.  Was that because there were

            4  remnants of products that were found in the

            5  archeological digs?

            6      A.    Yes.  They found shells, for example, and

            7  there's the ball courts.  There's a rather advanced

            8  civilization during, I think, the classic period.  I

            9  think the 1150 to 1250 things are really rocking and

           10  rolling in that world, and then for a variety of

           11  reasons throughout, invasive peoples, you know.

           12      Q.    So in that archaeological evidence, was there

           13  any evidence of any implements or boats of any kind

           14  that would indicate that the Hohokam navigated or

           15  otherwise boated the Verde River?

           16      A.    In the literature I have reviewed, no.

           17      Q.    So, again, when did the Hohokam civilization

           18  decline or otherwise leave the Verde area?

           19      A.    1350 to about 1400.

           20      Q.    So who were the next group of people that

           21  moved through or occupied the lands in the vicinity of

           22  the Verde?

           23      A.    Actually occupied would be the Americans.

           24  But who moved through were Spain, Spaniards, the

           25  mountain men.  And then when we talk about colonization
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            1  and settlement, really is the early Americans in the

            2  territorial period of Arizona's history.

            3      Q.    Were there other people who were here prior

            4  to the Spaniards?

            5      A.    There were not, that I know.  No Euro -- no

            6  European people, except the Native Americans, of

            7  course.  Yeah.  I thought we had moved on to --

            8      Q.    No, no, no.

            9      A.    No.

           10      Q.    And I'm about to look at Ms. Montgomery and

           11  cringe.

           12      A.    No, no, I know that.  No, no.  Yeah, the

           13  Yavapai and the Apaches, as Mr. Randall testified.

           14      Q.    So you said earlier that you heard the

           15  testimony the other day of the Apache tribal elder,

           16  Vincent Randall, correct?

           17      A.    Correct.

           18      Q.    Okay.  And would you agree that -- well, I'm

           19  not going to rely on his testimony.

           20            What kind of activities or existence did the

           21  Yavapai conduct in and around the Verde River?

           22      A.    Well, they gathered, hunted.  They had

           23  little, I guess we would call them, residences or

           24  visitas, places they visited.  And they would move, but

           25  they moved within a region, an area, you know.
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            1      Q.    And did you see the map that --

            2      A.    Yeah.

            3      Q.    -- was produced by Mr. Randall the other day?

            4      A.    Yes, I did.

            5      Q.    And did that convey the region that you have

            6  just described?

            7      A.    Yeah, that conveyed the region.  I think I

            8  would refer to that, rather than my -- you know, my

            9  almost inaudible description there.

           10      Q.    Okay.  And is it safe to say that the Yavapai

           11  were semi-nomadic or they moved around quite a bit?

           12      A.    Yes, I think they did.

           13      Q.    Is there any evidence that they ever used the

           14  Verde River or any other waterway to move around?

           15      A.    Not that I am aware of.  I have not seen any

           16  literature or heard testimony to that effect.

           17      Q.    And I believe we've already said that

           18  Mr. Randall also testified about the Apache.  Are you

           19  aware of any evidence that the Apache moved travel or

           20  trade along the Verde River or in the Verde River?

           21      A.    No, I'm not aware of any of that.

           22      Q.    If the Verde River was susceptible or useful

           23  for boating, would the Yavapai or Apache have a reason

           24  to use it?

           25      A.    If I were to speculate, I would say, yes,
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            1  they would have a reason to use it, if they --

            2      Q.    And what would be the reason?

            3      A.    Travel, movement.

            4      Q.    Did they trade with other groups?

            5      A.    They traded with other groups.  I don't know,

            6  the way Mr. Randall described the Apaches, I don't know

            7  what much trading they did.  But that, for the most

            8  part, yeah, they would -- they did trade in some

            9  instances, with the Navajos I know for sure.

           10      Q.    All right.  So let's talk a little bit about

           11  the Spanish explorers.  Were they the next group,

           12  grouping of people, that came into the area of the

           13  lower Verde after the Yavapai and Apache were there?

           14      A.    Yes, they were.

           15      Q.    They actually were there at the same time; is

           16  that correct?

           17      A.    Yes, they were.

           18      Q.    And who were the first Europeans to visit the

           19  Verde River?

           20      A.    Well, the first two Europeans, and

           21  Mr. Randall discussed one of them at length, was

           22  Antonio Espejo and Marcos de Farfan.  And those are the

           23  first two, but I could elaborate on what they were

           24  doing there and what was going on, but I won't.

           25      Q.    We'll get there.
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            1      A.    Okay.

            2      Q.    And what years were they there?

            3      A.    1583 for the former and 1598 for the latter;

            4  and then, subsequently, Juan de Oñate in 1604, but

            5  that's later.

            6      Q.    And what was the purpose of their presence in

            7  and around the Verde River?

            8      A.    Well, one of the motivations for Spanish

            9  exploration of Del Norte, the Pimería Alta, as it

           10  became known, later the Provincias Internas, was a

           11  myth.  The myth drove them.  They were looking, number

           12  one, for the Estrecho de Anián, the northwest passage

           13  in their lexicon, and two other rumors of gold and

           14  minerals.

           15            In fact, the name New Mexico, Nuevo México,

           16  recalls Cortez and his striking it rich, as it were, in

           17  1513.  And New Mexico really is like an otro México.

           18  They were looking for another Mexico, and so the name

           19  that stuck kind of belied, but they found up in the

           20  Santa Fe and that region, which was not a lot of gold

           21  or silver, to put it mildly.  So they were, in a way,

           22  looking to justify settlement and occupation and

           23  colonization of New Mexico in 1598, and we would have

           24  to back up to discuss that.  So they were there

           25  searching.
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            1      Q.    Okay.  So did Espejo and de Farfan keep

            2  contemporaneous records during their exploration in

            3  that area of the lower Verde?

            4      A.    Yes.  And to place that into context, Spanish

            5  exploration of the New World, whether it was in Florida

            6  at the time or the North, it was very legalistic, and

            7  they would often have, in fact, almost always have, a

            8  diarist and engineers and other people with some

            9  expertise.

           10            But the diarists oftentimes are there as kind

           11  of like guards, and sometimes they would write that

           12  Espejo got in trouble.

           13            Coronado in 1540 went off the track, and when

           14  they went to see the shaggy cows in 1541 in Kansas when

           15  they went east, he came back and then his horse, he

           16  fell and hit his head.  He was never quite the same.

           17  His wife divorced him.  And he was taken back to Spain

           18  and he ended up -- like Coronado, the great Coronado,

           19  ended up in Spain in jail.

           20            Espejo, similarly, was there as a rescue.  It

           21  was a rescue expedition.  And I could elaborate on

           22  that, but he was there and there was a diarist named

           23  Diego de Luján, and his residencia, his documents, are

           24  translated by Bolton back in 1924 or '5, you know, when

           25  this became a field and all of that.
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            1            So that, yeah, there was often documentation

            2  of every exploration, and it was quite legalistic.  You

            3  had to cut a deal with the King.  You had to make sure

            4  that you stayed within a contract.  The contract to

            5  settle New Mexico took from 1595 to 1598.  It took

            6  three years of haggling and negotiating.  And the King

            7  always wanted you to have some skin in the game.

            8  Espejo, for example, financed his rescue expedition.

            9            So very legalistic, authoritarian, very

           10  different than American expansion across the continent.

           11      Q.    So even though, initially, you said that they

           12  were kind of following a mystical idea --

           13      A.    Yes.

           14      Q.    -- of the land, does that mean that they were

           15  kind of wandering around fanciful, creating fanciful

           16  accounts of their activities?

           17      A.    Yes.  They sometimes exaggerated, which got

           18  them into trouble right away.  Oftentimes the Indians

           19  didn't want them there, and so they would say

           20  más salir.  They learned what más salir meant, which

           21  means --

           22                 CHAIRMAN NOBLE:  Get your butt --

           23                 THE WITNESS:  -- keep going, yeah,

           24  going.

           25                 In many ways the Spaniards were kind of
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            1  like freeloaders.  When Oñate settled there, they just

            2  kicked the guys out of I think it's San Juan Pueblo,

            3  north of Santa Fe today.  And they just like went in

            4  and lived in their houses.  So the Native Americans,

            5  the Pueblos in this instance, said these guys are

            6  freeloaders; you know, these are bad.  And there was

            7  some resentment.

            8  BY MS. CAMPBELL:

            9      Q.    Now, would you call them freeloaders with

           10  regard to the Spanish government in Spain?  What was

           11  their relationship?  Was it -- were they cut off from

           12  the Spanish government?

           13      A.    Well, time and distance.  I think it takes 16

           14  days to get down to Mexico City to talk to the

           15  vice-King, the viceroy, and so that was on the -- when

           16  you're really hoofing it.  But distance and time,

           17  logistics, oftentimes there's a lag of 12 to 24 months

           18  for things to get done the way Spain approached

           19  colonization and settlement of the New World.

           20      Q.    In addition to their diaries, were they

           21  required to keep official reports for the Spanish

           22  government?

           23      A.    Yes, they were.  And they would go back and

           24  have a residencia, which means not a residence, but you

           25  would have to kind of give your account to one of the
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            1  viceroys' hatchet men or whatever.  You know, they were

            2  careful.  In many ways it stultified Spanish

            3  exploration of the New World.

            4            Cortez was an outlaw.  When Cortez left the

            5  islands in 1517, 1518, right in there, the King said,

            6  "Come back.  You can't go."

            7            And he says, "Okay.  Bye."

            8            And so he had an expedition sent after him,

            9  which he defeated in the highlands of Mexico and then

           10  co-opted the survivors into his force, and the Meshika

           11  or the Aztecs were like, "Where did these guys come

           12  from?"  But he wasn't, technically, an outlaw.

           13                 CHAIRMAN NOBLE:  We're going to need to

           14  take a break for just about five minutes.

           15                 (A recess was taken from 4:10 p.m. to

           16  4:16 p.m.)

           17                 CHAIRMAN NOBLE:  We are ready to go.

           18  Thank you.

           19  BY MS. CAMPBELL:

           20      Q.    Okay.  So, Dr. August, we were talking about

           21  Spanish recordkeeping.

           22      A.    Yes.

           23      Q.    Can you describe a little bit how they

           24  physically kept records, the Spanish explorers, that

           25  is?
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            1      A.    Well, they would -- the diarist would take

            2  note every day.  Some were more vigilant in executing

            3  their duties than others, but that's why we have such a

            4  great record.  That's why we know the great things

            5  about Father Kino, for example, or Father Serra in

            6  California.

            7            And so they would keep the diary.  They would

            8  return from, like, say, Espejo started in Santa Bárbara

            9  in 1587, I think, and that was the northernmost mining

           10  town in the central corridor.  Spain expanded to the

           11  north, from south to north on three corridors; one that

           12  ended up establishing San Antonio in 1718 a little bit

           13  later; one that was California overland, the Baja.

           14  That's where Kino went first in 1681 to 1684, an

           15  unsuccessful mission effort in the Baja California.

           16            And then there's the literals of the World

           17  Ocean.  And one of the big things that really freaked

           18  out or upset the Spanish King was Sir Francis Drake in

           19  1584.  They got reports that he was over there in the

           20  Pacific Coast.  And so Spain realizes that they need to

           21  keep a defensive borderland, and so the role of defense

           22  from the colonial sweepstakes that were going on and

           23  the attempt to secure this New World for the benefit of

           24  the crown in all instances.

           25            So they would go back and then they would
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            1  make copies of everything in triplicate and

            2  quadruplicate, and so they would have records both in

            3  the viceroyalty, in Spain, in Mexico City, and then

            4  they would have one in the archives in Spain.  So you

            5  can see someone as obscure as Father Segesser or

            6  Pfefferkorn here in the mid 18th Century and you can

            7  see what he was doing here and if you're doing research

            8  in the archives in Madrid.

            9            It's a fascinating, painstaking legalistic

           10  process, but they wanted to keep control of what they

           11  were doing, much to their regret, I think, in the long

           12  run.

           13      Q.    So based upon the records that they kept, did

           14  Espejo and de Farfan travel by what mode?

           15      A.    They traveled by horse.

           16      Q.    Did they navigate or boat on the Verde River?

           17      A.    Not according to Luján's account or Espejo's

           18  residencia, I think, and then I think if you look at --

           19  an easy way to access that is Bolton's work; but, no,

           20  they did not, and I have not seen any other evidence to

           21  the contrary.

           22      Q.    And after 1599, who was the next European to

           23  visit the area of the lower Verde River?

           24      A.    Well, it was Juan de Oñate himself.  And he

           25  wanted to find, they called it, the South Sea, and they
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            1  were referring to the Pacific Ocean.  And there had

            2  been navigation from Acapulco, which was an outpost

            3  then, and they sailed and they were trying to map it.

            4  They were trying to get what's there.  I mean it was a

            5  great mystery.

            6            In fact, that term was used, great mystery.

            7  And so the search for gold after Oñate ends, and they

            8  say, well, this has to be kept for saving souls; that

            9  the church and state were together, but oftentimes at

           10  odds with one another.  And then there's the civilian

           11  population.

           12            So at times the military has political

           13  hegemony, and at other times the church, and

           14  particularly when the Jesuits were here, when they were

           15  able to be doing the front on the -- the adelantados,

           16  as they called them, the guys out in front of the

           17  exploration and missionary efforts.  So they were a

           18  different group, and I know we'll talk about them.

           19      Q.    You just mentioned something about the

           20  Spanish sailing --

           21      A.    Yes.

           22      Q.    -- around the Pacific.

           23            Were the Spanish generally expert boatsmen?

           24      A.    Yeah, they were good at seafaring, and they

           25  had some Vizcaíno, comes to mind.  You know, they
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            1  established in Monterey first and then later in

            2  San Francisco, Los Angeles, and then even San Diego,

            3  which was originally St. James, I guess; yeah,

            4  San Diego.  So, yeah, those come a little bit later in

            5  Spanish colonization and settlement of this region; but

            6  they become outposts of missions and presidio systems,

            7  a defense mechanism.

            8            And one of the hopes was to tie it together,

            9  San Antonio with Santa Fe and up to Monterey or the

           10  San Francisco area, those little islands of settlement.

           11  And that was one of the great policies that would ebb

           12  and flow, and there was transportation was an issue,

           13  and it was overland, how do we connect these places

           14  overland.

           15      Q.    So the Spanish explorers would have been

           16  comfortable navigating on the water?

           17      A.    Yeah.  There was nothing -- navigating was

           18  not inimical to their nature here.

           19      Q.    And why is that?

           20      A.    They had -- well, let's look at the Florida

           21  borderland and Ponce de León and that area.

           22      Q.    Well, let's stay in Arizona.

           23      A.    Oh, stay in Arizona?

           24      Q.    Yes, please.

           25      A.    Well, yeah, okay.


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        VERDE RIVER     VOLUME 10     02/24/2015
                                                                      2339


            1            They knew about the Colorado River, for

            2  example.  They called it originally Rio de Tizones,

            3  T-I-Z-O-N-E-S, and that means, roughly translated,

            4  river of the firebrand.  And, ultimately, that's kind

            5  of red, and so the Colorado means red, and so that name

            6  kind of stuck or was adapted over time.  So they knew

            7  about the Colorado and noted it.

            8      Q.    Okay.  So you mentioned that Oñate was

            9  looking -- I believe you said he was looking for a

           10  route to the sea --

           11      A.    Yes.

           12      Q.    -- is that correct?

           13      A.    Yes, he was.

           14      Q.    Okay.  And if he could have found a water

           15  route that would go part of the way or all of the way

           16  to the sea, would he have been interested in that?

           17      A.    He would have been interested, as would the

           18  viceroy, and as would the King.

           19      Q.    So if someone like Oñate who was exploring

           20  and looking for routes, if they would find a river that

           21  was susceptible to or usable for navigation, would that

           22  have been something important that they would have

           23  noted in their official reports?

           24      A.    That was really important, and his expedition

           25  of 1604 was, in a way, an expedition of desperation
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            1  because he was losing money.  His investment wasn't

            2  working out, and ultimately, in 1609, he's replaced by

            3  the King, and a Royal Governor, Pedro de Peralta, is

            4  appointed, so he reports directly to the King.

            5            Oñate had a broad contract and could have

            6  kind of controlled that region, but he was really

            7  looking to salvage his investment.  And if you go to

            8  Santa Fe, the street that goes -- that's the Pedro de

            9  Peralta, that's after the first Royal Governor of

           10  Spain, and that's a main thoroughfare in Santa Fe

           11  today.

           12      Q.    So finding a river that could be navigated

           13  would have been a huge coupe for Oñate?

           14      A.    It would have been a huge coupe for Oñate,

           15  and it was of critical importance to locate anything

           16  like that.  I mean they noted mountain ranges and --

           17  but transportation on the northern frontier was

           18  important, and they looked almost -- they were trying

           19  everything.

           20      Q.    So how did Oñate travel?

           21      A.    By horse with military and religious escort.

           22      Q.    So based on what you just said about the

           23  importance or the interest in finding navigable water

           24  routes, would you say that it was Oñate's preference to

           25  travel by foot?
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            1      A.    If I were to speculate and be Juan de Oñate

            2  for a day, I would have been concerned and thinking

            3  about water routes in this region.

            4      Q.    Okay.  So after Oñate, who was the next

            5  person to explore the area of the Verde River?

            6      A.    I think -- let me take a look at the report

            7  here.

            8      Q.    I think it would be on Page 5, perhaps?

            9      A.    5?  Yes.

           10            One of the big stars, Father Francisco

           11  Eusebio Kino or Eusebio Francisco Kino, his original

           12  name was Chinus or Chini, C-H-I-N-I, and he was from

           13  northern Italy and spoke Italian and German, of course,

           14  and he's one of our staff members in Statuary Hall,

           15  along with Senator Goldwater.

           16      Q.    And Father Kino was a Jesuit priest?

           17      A.    He was a Jesuit priest.

           18      Q.    And what was his education?

           19      A.    He was born in 1645 and educated in German.

           20  He spoke Italian and German, and he went to the

           21  University of Ingolstadt.  He got the equivalent of a

           22  Ph.D. in math and actually taught math in the

           23  University.  He was a cartographer.  He really liked

           24  doing that.  He wrote a thesis on the Transit of Venus

           25  in 1680.  He got stuck.  He wanted to go to the Orient.
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            1  He wanted to go to China after he became a Jesuit.

            2  Instead, he get got assigned by the Pope.  They just

            3  reported their secular clergy.

            4            If that's relevant, we can discuss that, what

            5  that means.  But he could earn money, for example,

            6  where the Franciscans and other groups couldn't.

            7            And he got stuck in 1680 and '81, and he

            8  watched a comet and wrote a thesis on it, and it became

            9  a popular book in Europe.  So he was a guy of immense

           10  talents and highly educated.  And so he comes to the

           11  New World and gets to Mexico City in 1681.

           12      Q.    And at what time did Father Kino travel --

           13      A.    In this area?

           14      Q.    -- in this area of the lower Verde?

           15      A.    From 1680 -- from 1689 to 1711, I think I

           16  have.  I may have not even put that in there, but

           17  that's 1687 to 1711, when he dies in Magdalena, Sonora.

           18      Q.    And what was his purpose in exploring the

           19  area of the lower Verde?

           20      A.    Well, he was given a charge by the Bishop,

           21  the Bishop of Sonora, and he was charged with saving

           22  souls.  And I think he may have converted 25,000

           23  American, or Native Americans might be the best way to

           24  phrase this.

           25            And he also introduced cattle to what is now
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            1  Arizona's first cattlemen.  He brought 20 cattle that

            2  ultimately became 70,000, a herd.  So he introduced

            3  cattle to this area, and he taught the natives how to

            4  farm, harvest gold, and he traveled throughout and

            5  mapped.  He did a lot of mapping.  He mapped about 200

            6  by 225 square miles of Northern Sonora and Southern

            7  Arizona.

            8      Q.    And so Father Kino's travels and exploration

            9  in the lower Verde, was this just something he did on

           10  his own, or was there some official backing behind it?

           11      A.    There was official backing of it, and, again,

           12  he was one of the few guys in the borderlands, and a

           13  priest for that matter, that had money.  And some of

           14  his brethren were a bit upset with him and wondered

           15  about that, but he did look for places to advance the

           16  rim of Christendom.

           17            In fact, that's the title of the book that

           18  Bolton wrote on the big one, I think in 1927 or

           19  something like that; and then later, thanks to the

           20  University of Arizona and Dean Frank Lockwood, they get

           21  a narrow one called Padre on Horseback.

           22            And there's a whole literature on Father Kino

           23  that has evolved over time.  And, in fact, Senator

           24  Goldwater was very interested in him and was

           25  instrumental in getting that statue in Statuary Hall.
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            1  And I think it's kind of ironic that now Goldwater's

            2  statue is going up next to Kino, because he led the

            3  charge in getting and raising the money and all of

            4  that.

            5      Q.    Did Father Kino keep the same kind of

            6  official records in triplicate and quadruplicate that

            7  you previously --

            8      A.    Yes.

            9      Q.    -- described?

           10      A.    Yes, he did.  And he wrote on any number of

           11  topics, and so did the -- he had a couple guys that

           12  rode with him.  He always had just one.  He didn't like

           13  the military.  The Jesuits and the military were often

           14  at odds.  They didn't like how the military would treat

           15  various people.  The civilian population enslaved some

           16  of them and made them work in the silver mines.

           17            And so Kino did his due diligence, as well as

           18  Juan Mateo Manje, who was one of the few military guys

           19  that rode around with him.  And I quoted from, I think,

           20  one of his -- his book Tierra Incógnita, Unknown Land.

           21  And, in fact, I think I quoted the source or the place

           22  where he's up on -- it looks as though he's over on the

           23  West area mountains.  You can see the --

           24      Q.    Yeah, we'll get to that.

           25      A.    Oh, okay.  I'm sorry.
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            1      Q.    I just want to ask one more question before

            2  we --

            3      A.    Break?

            4      Q.    -- need to finish, I imagine.

            5                 MS. CAMPBELL:  You said 4:30, and it's

            6  4:30.

            7                 THE WITNESS:  Yeah.

            8                 CHAIRMAN NOBLE:  It's time.  Go ahead.

            9  BY MS. CAMPBELL:

           10      Q.    But just one question to clarify the Manje

           11  that you just referenced.

           12      A.    Yes.

           13      Q.    You said he traveled with Father Kino?

           14      A.    Yes.

           15      Q.    And was he, more or less, Father Kino's

           16  diarist?

           17      A.    Yeah, he -- more or less, but on this one

           18  expedition it looks as though he did the major writing

           19  and Kino took a break.  But Kino would often do his own

           20  work, you know, and so this particular reference is one

           21  of many, so...

           22      Q.    Okay.

           23      A.    Thank you.

           24                 MS. CAMPBELL:  Okay.

           25                 CHAIRMAN NOBLE:  Thank you very much.
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            1  We're going to adjourn now until 12:30 tomorrow in this

            2  room.  However, if there are things that you've been

            3  leaving overnight, it would be necessary for you to

            4  move them into the next room.

            5                 (The proceedings adjourned at 4:30 p.m.)
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            1  STATE OF ARIZONA    )
               COUNTY OF MARICOPA  )
            2

            3            BE IT KNOWN that the foregoing proceedings
               were taken before me; that the foregoing pages are
            4  a full, true, and accurate record of the proceedings,
               all done to the best of my skill and ability; that
            5  the proceedings were taken down by me in shorthand
               and thereafter reduced to print under my direction.
            6
                         I CERTIFY that I am in no way related to
            7  any of the parties hereto, nor am I in any way
               interested in the outcome hereof.
            8
                         I CERTIFY that I have complied with the
            9  ethical obligations set forth in ACJA 7-206(F)(3)
               and ACJA 7-206 (J)(1)(g)(1) and (2).  Dated at
           10  Phoenix, Arizona, this 12th day of March, 2015.
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                         I CERTIFY that Coash & Coash, Inc., has
           16  complied with the ethical obligations set forth in
               ACJA 7-206 (J)(1)(g)(1) through (6).
           17

           18

           19

           20

           21

           22

           23
                       _______________________________________
           24                   COASH & COASH, INC.
                                Registered Reporting Firm
           25                   Arizona RRF No. R1036


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ


