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 1                 CHAIRMAN NOBLE:  Good morning, everyone.
 2                 MR. HELM:  Good morning.
 3                 CHAIRMAN NOBLE:  We are ready to begin
 4  this morning.
 5                 Jody?  George, it's on?
 6                 MR. MEHNERT:  We're on.
 7                 CHAIRMAN NOBLE:  Fred, is that going?
 8  Good?
 9                 George, will you do roll call?
10                 MR. MEHNERT:  Mr. Horton?
11                 COMMISSIONER HORTON:  Here.
12                 MR. MEHNERT:  Mr. Allen?
13                 COMMISSIONER ALLEN:  Here.
14                 MR. MEHNERT:  Chairman Noble?
15                 CHAIRMAN NOBLE:  Here.
16                 MR. MEHNERT:  And Commissioner
17  Henness indicated he will be late this morning
18  because of an appointment, but we do have a
19  quorum.
20                 CHAIRMAN NOBLE:  We will continue to
21  proceed under the policy that if a Commissioner
22  participates in any hearing on any stream and is
23  late or absent, that that Commissioner can review
24  the record and transcript to prepare himself for
25  deliberations and a decision in voting on any
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 1  stream.
 2                 Mr. Helm, Dr. Littlefield, are you
 3  ready?
 4                 THE WITNESS:  I'm ready.
 5                 CHAIRMAN NOBLE:  Please continue.
 6                 MR. HELM:  Thank you, Mr. Chairman.
 7
 8               CONTINUED CROSS-EXAMINATION
 9  BY MR. HELM:
10      Q.    Dr. Littlefield, do you have a copy of your
11  report with you?
12      A.    I do, indeed.
13      Q.    Okay.  What I'm planning on doing today is
14  kind of marching through it, and yesterday we managed
15  to matriculate through some of it, at least as I
16  matriculate, and I'm up to about Page 26.
17            So if you would like to go to Page 26, we
18  might be able to move along a little quicker.
19      A.    Okay.
20      Q.    And there at the bottom of the page, in the
21  second line you talk about a shallow stream.  Do you
22  see that?
23      A.    Yes, I see it.
24      Q.    Can you tell me what the manual defined a
25  shallow stream as?
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 1      A.    My recollection is that they don't have a
 2  precise definition in the manual.
 3      Q.    Okay.  So we don't know whether shallow means
 4  1 foot, 2 foot, 3 foot or 10 foot?
 5      A.    I'm just reporting what they gave.
 6      Q.    Right.  All in the eyes of the beholder?
 7      A.    Whatever was in the manual, that's what I was
 8  recounting.
 9      Q.    Okay.  Going on to Page 27, you state that
10  surveyors who marked only exterior lines did not have
11  the responsibility to undertake meanders.
12            Define what you mean by exterior lines in
13  this discussion.
14      A.    Exterior lines were the boundaries of
15  townships, the township and range lines, and there
16  typically would be a contract that was issued for a
17  surveyor to do just the township and range lines, and
18  then there would be another contract to do the interior
19  section lines.  And frequently the same surveyor did
20  both, but they were considered separate assignments,
21  though.
22      Q.    How frequently did different surveyors
23  perform each survey that we're talking about here?
24      A.    You mean both the exterior lines?
25      Q.    Yeah.  Well, you got one surveyor doing


Coash & Coash, Inc.







GILA RIVER      VOL. VII      08/19/2014 Page 1539


 1  exterior and another one doing interior.
 2      A.    I have no way of remembering.
 3      Q.    Okay.  Is it fair to say that the Gila would
 4  have crossed the exterior line surveyed by a surveyor
 5  who was not doing interior lines?
 6      A.    Most frequently it was the same surveyor.
 7  That's a general statement of all the surveys that I've
 8  looked at, and I've looked at literally hundreds of
 9  them in the American West.  And most frequently it was
10  the same surveyor, but not always.
11      Q.    Okay.  And I'm talking about the case where
12  it isn't.  And on the ones that appear on the Gila,
13  that you have looked at every one, is my understanding.
14      A.    Right.
15      Q.    And I take it you wouldn't have brought this
16  up if there weren't some that only had exterior line
17  surveys by one surveyor and then interior line surveys
18  by somebody else?
19      A.    I didn't look at the exterior surveys,
20  because as I explained, they didn't have the
21  responsibility of meandering the streams.
22      Q.    Okay.  So you don't know whether there are --
23  is it your testimony then that you don't know if there
24  are any surveys that fall into that category where one
25  was done by one surveyor and then the interior by
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 1  another?
 2      A.    No, I don't know.
 3                 CHAIRMAN NOBLE:  Excuse me, Mr. Helm.
 4                 Jody, would you please reflect that
 5  Commissioner Henness has entered.
 6                 VICE CHAIRMAN HENNESS:  Good morning.
 7                 CHAIRMAN NOBLE:  Thank you, Mr. Helm.
 8                 MR. HELM:  Sure.
 9  BY MR. HELM:
10      Q.    At any rate, you would agree that the Gila,
11  when entering a township, has to cross an exterior
12  survey line?
13      A.    Yes.
14      Q.    Okay.  Now, do you have a specific citation
15  in whatever manual you're referring to here that tells
16  the exterior line surveyor not to meander the Gila as
17  it crosses the exterior line?
18      A.    No.  If you were watching my presentation
19  yesterday, I pointed to the box at the bottom of the
20  plats, and the box at the bottom of the plats
21  identified which surveyors did the exterior lines,
22  which surveyors did the interior section lines, and
23  which surveyors did the meander lines.  So it's
24  self-evident on the plats.
25      Q.    Okay.  I don't see how it is self-evident.
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 1  What I'm asking for you is the manual instruction that
 2  tells the surveyor doing the exterior line not to
 3  meander in the event of a river that he thinks is
 4  navigable.
 5      A.    The contracts were assigned on the basis of
 6  whether the surveyor was supposed to do the exterior
 7  lines, the section lines within the township, or the
 8  meander lines.  And so if the contract for the exterior
 9  lines surveyor was assigned that particular duty, then
10  he only did the exterior lines.  If the surveyor that
11  did the section -- had the section line contract, then
12  he did the section lines.  And if that contract also
13  included the meander assignment, then he would do the
14  meanders.
15      Q.    Okay.  So what you're telling me, that
16  surveyors only did meandering if the contract that they
17  were performing the services under had a clause in it
18  that said, Mr. Surveyor, you do meanders if you come
19  across that kind of situation?
20      A.    I'm just telling you what's in the survey
21  plats.  I don't know the -- I have the contracts.  I'll
22  be glad to provide them to you, and you can read them
23  for yourself.
24      Q.    Well, I understand all that.  But you said
25  that they don't do meandering on exterior lines?
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 1      A.    That's correct.
 2      Q.    And alls I'm trying to -- I get that you said
 3  that, and I want to know what your authority for that
 4  statement is.  Is it something that's set out in the
 5  manual?  Is it something that's set out in the contract
 6  the surveyor has?
 7      A.    The contract -- it's in the contracts.
 8      Q.    Okay.  So if I look at a contract of a
 9  surveyor doing exterior lines, I won't find any
10  statement that he should do meanders?
11      A.    Correct.
12      Q.    And if I look at a contract of a surveyor
13  doing an interior line survey, I'm going to find a
14  clause in the contract that says, Mr. Surveyor, don't
15  forget to meander if you come across the navigable
16  river while you're surveying the interior lines?
17      A.    I don't remember the exact wording of the
18  contracts.  Most frequently, the interior surveys were
19  also done -- the meanders were done by the same
20  individual who did the interior section lines, and I
21  don't remember precisely what the wording is in the
22  contracts that called for them to do that.
23      Q.    Okay.  Well, then was it a catchall clause
24  that said meander every line if you're doing both, or
25  was it a clause that said, so, hey, when you're doing
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 1  the exterior lines, don't forget to meander, and when
 2  you do interior, meander, too?
 3      A.    Typically, the clause was, you will be doing
 4  all of the interior surveys of the following townships,
 5  and the surveyor understood that to mean that it would
 6  include the meanders, unless it was specifically
 7  provided for a different individual to do the meanders,
 8  which would be apparent on the plats, because it would
 9  show a different person's name as having done the
10  meanders.
11      Q.    Okay, so if I look at the plat, you're
12  telling me that it's going to have a statement on it
13  that says X surveyor has done the meanders --
14      A.    Correct.
15      Q.    -- on the exterior lines?
16      A.    It will identify who did the exterior lines,
17  who did the interior section lines, and if there were
18  meanders, who did the meanders.
19      Q.    Both on exterior and interior?
20      A.    No, not on exterior.  The exterior surveyors
21  did not do it unless they had the contract for doing
22  the interiors as well.
23      Q.    So we potentially have some surveys out there
24  that could have no meandering on a section line -- or
25  not a section line; on a township line, and the first


Coash & Coash, Inc.







GILA RIVER      VOL. VII      08/19/2014 Page 1544


 1  meander would show up on one of the interior lines; is
 2  that right?
 3      A.    I think that's correct, yes.
 4      Q.    Are you aware of any manual that would
 5  instruct a surveyor doing both exterior and interior
 6  not to meander exterior lines?
 7      A.    Exterior lines by the very definition is not
 8  a meander.  It's the exterior boundary of a township.
 9  And the meander is the degree bearings and distances
10  along a particular stream if there were meanders.
11      Q.    Yeah, but I'm talking about doing that
12  function when you're surveying the exterior line.
13      A.    By definition you can't do a meander of a
14  straight line on the exterior of a township and a
15  range.  That's only done within the townships along the
16  body of water.
17      Q.    So whenever we -- I'm just trying to
18  understand this.  I'm not a surveyor.
19            So what you're saying is, when we have two
20  townships that abut each other, from the first interior
21  section line to the last interior section line, the two
22  sections that abut each other as a result of that will
23  not identify a meander at the dividing line?
24      A.    You mean where the two townships abut each
25  other?
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 1      Q.    Right.
 2      A.    I don't know the answer to that question.
 3  They would -- the exterior line surveyors would have
 4  marked where their line crossed the stream and put
 5  corner markers there.  I don't know whether they would
 6  have identified them as meander markers or as simply
 7  other markers.
 8      Q.    I'm sorry, I just am confused, I guess.  How
 9  did they treat ownership in those situations where you
10  have two sections that abut in different townships and
11  a navigable river goes through those sections?
12      A.    The meander lines would be run right up to
13  the boundary of the township line or the range line by
14  whoever the surveyor was that had the contract for
15  doing meander lines.  So the meanders would go right up
16  to the edge of the township line, where the exterior
17  line surveyor would have already drawn the boundary of
18  the township.  And then whoever had the survey in the
19  adjacent township would do it --
20      Q.    Picked it up?
21      A.    Picked it up, correct.
22      Q.    Can you tell me how many -- or as I get it,
23  you only looked at the interior surveys?
24      A.    Correct.
25      Q.    Can you tell me how many surveys you excluded


Coash & Coash, Inc.







GILA RIVER      VOL. VII      08/19/2014 Page 1546


 1  as a result of only looking at the interior surveys
 2  where the Gila passes through?
 3      A.    You mean how many township lines there are or
 4  range lines?
 5      Q.    No, how many you excluded by virtue of only
 6  looking at interior.
 7      A.    Off the top of my head, I can't tell you
 8  that.  If you look at the map that's reproduced in my
 9  report, you can count the places where the river
10  crosses from one township into another township, and
11  then that would give you the number of exterior survey
12  notes that I did not look at.
13      Q.    I have a question from my associate here.
14      A.    Okay.
15      Q.    Did exterior surveyors place meander corners
16  on exterior township lines?
17      A.    I don't know the answer to that question.
18      Q.    In any of the surveying reviews that you did
19  do, all right, did you make any effort to determine
20  whether the Gila was in its ordinary and natural
21  condition, as defined in Winkleman, at the time you did
22  the review?
23      A.    I explained to you yesterday that I did not
24  look for legal definitions as they would apply to
25  historical parties.
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 1      Q.    Did you do any research to determine whether
 2  the river was in ordinary and natural condition as
 3  those terms are defined by Webster's dictionary?
 4      A.    I explained that question yesterday.  I did
 5  not look at legal definitions.  I've just been
 6  reporting what the historical parties recorded.
 7      Q.    I understand that, and I'm not asking you for
 8  a legal definition and I'm trying not to refer to that.
 9            I'm just trying to find out if you did
10  anything to determine what the natural condition of the
11  river was as you understand the word natural to mean
12  and what the ordinary condition of the river was as you
13  understand the word ordinary to mean?
14      A.    I think we've been all through that
15  yesterday, and I answered no, I --
16      Q.    I don't recall it.
17      A.    I did not do any research on whether -- the
18  ordinary or natural condition.
19      Q.    Existed at the time the survey was done?
20      A.    Correct.
21      Q.    Do you know how long the survey is from the
22  confluence -- or, I'm sorry, not the survey; the Gila
23  is from the confluence with the Salt to the confluence
24  with the Colorado, in round numbers?
25      A.    I don't remember the exact number.  Eighty, a
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 1  hundred miles, maybe something a little more than that.
 2  I don't remember.
 3      Q.    Of that 80 or 100 miles, do you know how much
 4  of the river is included in the surveys you did look
 5  at?
 6      A.    How much of the river is covered?
 7      Q.    By the surveys you sampled.
 8      A.    I looked at all of the surveys with the
 9  exception of the exterior surveys.  So the samples are
10  simply a means of handling a huge amount of
11  information, but I did examine all of the field notes
12  and plats for every single interior survey from the
13  confluence of the Salt down to the Colorado River.
14      Q.    On Page 28 you state that all the surveyors
15  indicated in their field notes and plats that they did
16  not consider the Gila navigable.
17            Now, to me, that says they did something
18  affirmatively, like write down it ain't navigable or
19  something to that effect, or it's only got 3 inches of
20  water in there, so can't float a boat.  I mean I don't
21  know what it says.  But am I correct in my
22  understanding that you never found, in all of the notes
23  and surveys that you reviewed, any statement like that
24  contained on somebody's survey?
25      A.    No, they did not use the phrase this river is
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 1  not navigable.  They simply didn't meander it if it
 2  wasn't navigable.
 3      Q.    And from that act, you conclude that means
 4  it's not navigable?
 5      A.    Yes, at least in the opinion of the surveyor.
 6      Q.    And your opinion of what the surveyor was
 7  trying to tell you?
 8      A.    Yes.
 9      Q.    The samples that you did select on your
10  maps --
11      A.    Yes.
12      Q.    -- did you have any particular criteria that
13  you used to select it?
14      A.    For the surveys I didn't use sampling.  For
15  the surveys, at least in my report, if you've read the
16  entire report, you would see that I discussed every
17  single survey all the way down the Gila River, the
18  interior portions of them.  The sampling that I did is
19  with reference to the homestead patents because of the
20  large number of them.
21      Q.    Okay.  So the sampling is just limited to
22  homestead patents and not to surveys?
23      A.    The sampling that is presented in terms of
24  visual maps is limited to the yellow places that appear
25  on the map.
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 1      Q.    That's what I'm talking about.
 2      A.    But the actual discussion of the surveys
 3  covers every single interior survey all the way down
 4  the river from the confluence of the Salt to the
 5  Colorado River.
 6      Q.    I may have been inartful in my selection of
 7  words then.  Let's talk about the yellow things you
 8  selected.  Did you have any criteria for those
 9  representative selections?
10      A.    Are you talking about the map on Page 29?
11      Q.    Yeah.  Yes.
12      A.    That's in reference to the homestead patents,
13  and as I explained in my report, I used sampling for
14  the discussion because there were literally hundreds of
15  patents all along the river.  But as I also explained
16  in my report, I examined every single patent file all
17  the way down the river, and even the patent files and
18  patents that are not covered by the yellow blocks on
19  Page 29.  There is nothing in those that contradicts
20  what I have said about the patents that appear within
21  the yellow blocks.
22      Q.    Sure.  I just wanted to know if you had any
23  particular criteria for the yellow blocks?
24      A.    Yes.  As I explained yesterday during my
25  direct testimony, I selected those areas because they
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 1  had the highest density of homestead patents along the
 2  river and, therefore, I thought would provide the most
 3  voluminous amount of information within a relatively
 4  small geographic area.
 5      Q.    So your theory was, more patents, more
 6  information?
 7      A.    Correct.  But as I said, I did examine every
 8  single patent in every single patent file for the
 9  entire stretch of the river, even those outside the
10  yellow blocks.
11      Q.    Referring you to the five maps that we've got
12  here, the one with the yellow blocks on and then the
13  next four that are the varying colors of blue.
14      A.    Yes.
15      Q.    You state that they were made by yourself,
16  your company, and people from Salt River Project,
17  correct?
18      A.    Their cartographics office.
19      Q.    That qualifies.
20            Please tell me what you specifically did to
21  prepare these maps.
22      A.    I didn't draw them myself, but what I did is,
23  I provided the legal descriptions of the homestead
24  patents that fell within these sampling areas to Salt
25  River Cartographics, and I got the legal descriptions
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 1  from the patents.
 2            I also provided the underlying historical
 3  maps, the three different colors of blue, and asked
 4  Salt River graphics to use their GIS system to overlay
 5  that into the sampling areas.  And then once they had
 6  indicated, based on my description, the legal
 7  description of the patents, once they had placed those
 8  on the maps, then I double-checked each patent that are
 9  on the maps to make sure that the cartographics people
10  had located the patent properly based on the legal
11  description.
12      Q.    Was all of the work that you just described
13  with respect to yourself done by you, or were there
14  associates from your business that did some of it?
15      A.    I did some of it and some of it my research
16  assistants did.
17      Q.    How much of it do you estimate you did?
18      A.    Probably half of it or so.
19      Q.    Okay.  Now, with respect to what SRP did, can
20  you give me a description, as best you understand it,
21  what the cartographic division did to prepare the maps?
22      A.    My understanding is, I discussed the three
23  different types of historical maps that show the
24  Salt -- I'm sorry, the Gila River.  I provided those
25  historical maps to Salt River Cartographics and asked
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 1  them to overlay all three versions of the river onto
 2  one map, and which they did; and then they
 3  subsequently, based on the legal descriptions of the
 4  patents that I gave them, drew those patents onto the
 5  same map.
 6      Q.    Do you know the individuals from SRP that
 7  were involved in doing this?
 8      A.    It's been 15 years or so since these were
 9  drawn.  I don't remember who they were that did it.
10      Q.    Now, am I correct that Exhibit 2 through 5
11  all show the basic same information, just at different
12  locations along the Gila River?
13      A.    Correct.
14      Q.    Okay.  Referring you to Exhibit 2.
15      A.    Yes.
16      Q.    As I understand it, the mid-color blue is
17  produced from maps dating 1917, 1913 and 1915; is that
18  correct?
19      A.    Yeah, the print on this is very small.  I
20  would have to blow it up in digital form.
21      Q.    I know.  I had to take my --
22      A.    I believe you're correct, yes.  I testified
23  to it in my direct testimony, so you can check it
24  there.
25      Q.    Can you explain to me how you determined the
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 1  portion that should be colored in the mid-blue?
 2      A.    That is the Gila River the way it was
 3  identified on those three historical maps.
 4      Q.    Well, I'm just guessing, all right, because I
 5  have not spent a lot of time with those three
 6  historical maps; but I would think they might not be
 7  all identical.
 8      A.    Correct.
 9      Q.    Okay.  So we've got a mid-blue that's made
10  from three maps, right?
11      A.    Yes.
12      Q.    And they're not identical?
13      A.    Correct.
14      Q.    How did we work that out?
15      A.    I wanted to be as inclusive as possible so I
16  would get every single homestead patent that either
17  overlay or touched the Gila River.  So I -- if I
18  remember correctly what I did, I told them for those
19  three maps to take the most expansive and complete,
20  largest view of where the Gila River lay based on those
21  three maps, so that I would be able to get all of the
22  homestead patents that touched or overlay the Gila
23  River.  So they probably chose the map that showed the
24  Gila River being at its widest from those three maps.
25      Q.    If one showed it one portion wider than the
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 1  other, but then the other showed another portion wider
 2  than another, do you think they mixed them up?
 3      A.    I honestly don't know how they did it.
 4  Again, the purpose of this was to be sure that I got
 5  any homestead patent that touched or overlay the Gila
 6  River.
 7      Q.    Okay.  Would your answer that you've just
 8  given to the mid-blue be the same for the dark blue and
 9  the light blue?
10      A.    The light blue, my recollection is that the
11  light blue is the river based on the U.S. General Land
12  Office survey plats, and so there it was not a
13  combination of three different historical maps, at
14  least not within each township.  It was one map.
15            And the same is true for the dark blue, which
16  is the U.S. Geological Survey topo maps, the historical
17  ones closest to Arizona statehood.  So they, in other
18  words, were not -- unlike the medium blue, which is a
19  combination of three maps, the light blue and the dark
20  blue are just taken from one map.
21      Q.    Okay.  And I don't want to mislead you on
22  this thing, but as I understood it, the light blue
23  lines were produced from maps dating 1870, 1907, and
24  1914.  And my understanding would be --
25      A.    That's the medium blue, I believe.
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 1      Q.    I've got it for the light blue.  You know,
 2  this stuff I need to go -- with my computer I could
 3  blow it up big enough to see what you were saying.
 4            And at any rate, those you think were for the
 5  dark blue?
 6      A.    We're talking about the light blue ones now?
 7      Q.    Yeah.  The light blue I thought was 1870,
 8  1907 and 1914 and, as I understand it, the USGS
 9  quadrangle maps dated 1904 through 1907.  So that's
10  light and dark.
11      A.    The light blue would be the U.S. General Land
12  Office maps, where that particular surveyor located the
13  Gila River's channel.
14            The dark blue would be the U.S. Geological
15  Survey's historical topographic maps, where those
16  mapmakers located the Gila River's channel.
17      Q.    Okay.  And what I'm trying to do is pin it
18  down so I can see your primary source.
19      A.    Correct.
20      Q.    And so what I'm trying to find out is, what
21  did you make the light blue from, and as I had it, it's
22  1870, 1907, and 1914 for those maps.
23      A.    If those are the General Land Office survey
24  plats, then that's correct.  I don't remember the dates
25  on it.
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 1      Q.    And then I had the USGS maps as 1904 through
 2  1907.
 3      A.    If that's what the dates say on it, then
 4  that's correct, too.
 5      Q.    Okay.  And the question I had asked you a
 6  little while ago that would your answers be the same,
 7  I'm talking about the questions I had for
 8  reconciliation of the various maps to get your line
 9  that you wanted.  You told them to pick the biggest
10  line?
11      A.    Yes.
12      Q.    And so the dark blue line is the biggest line
13  of the USGS maps that you had?
14      A.    Yes.  And again, my purpose was not to
15  distort or -- I was just waiting for you.
16      Q.    Oh, I'm just -- he blew it up for me.
17      A.    Okay.  The purpose here was not to in any way
18  distort or misinterpret the Gila's channel.  The
19  purpose was to be able to get -- be as all-inclusive
20  about the homestead patents as possible.  And so I
21  wanted to be sure that I was being all-inclusive by
22  getting any patent that appeared to touch or overlie
23  the Gila River.
24      Q.    Sure.  I get that.  And my point is, and so
25  in doing that and being as expansive as you wanted to
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 1  be, you made the Gila River as large as you could
 2  justify making it from those maps?
 3      A.    From the historical maps, yes.
 4      Q.    Right.
 5            And the reconciliation for each of these
 6  would have been the same, right?
 7      A.    Yes.  You're talking about the other
 8  exhibits?
 9      Q.    Sure, yeah.
10      A.    Yeah, all done the same way.
11      Q.    Now, these exhibits, as I look at them, they
12  only depict a single channel type river, right?
13      A.    As opposed to a braided channel?
14      Q.    Yeah.
15      A.    Yes, that's correct.
16      Q.    And that's basically true for whether it's 2
17  or 3 or 4 or whatever?
18      A.    Yes, that's true.
19      Q.    Do you know if the maps that you used to
20  produce these exhibits showed braided channels?
21      A.    The U.S. General Land Office survey plats did
22  show some braided channels.  And with regard to how
23  those were used in creating these exhibits, I said just
24  take the exterior of the outermost braids of the river.
25  Again, the purpose was to be sure I was picking up any
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 1  homestead patent that touched any part of the Gila
 2  River.
 3      Q.    So you heard some of the testimony that went
 4  on at other times a couple weeks ago?
 5      A.    I was not here on Friday of the session a
 6  couple months ago.
 7      Q.    The point being that the descriptions that
 8  are contained in your exhibits would be the broad
 9  extent of the braided river and it would pick up any
10  interior channels that were part of the braid?
11      A.    Yes.
12      Q.    Did you make any attempt to -- how's this;
13  there is some overlap of the maps that you're using for
14  the three, the 1917 map or the 1904, I mean in other
15  words, the time frames are similar?
16      A.    Yes.
17      Q.    Okay.  Did you make any attempt to reconcile
18  them?  Because obviously at certain points the rivers
19  appear to be quite a distance apart, or the line.
20      A.    I asked Salt River Cartographics to simply
21  put on the map that they generated here what appeared
22  on those maps.  And if you look at the light blue line,
23  for example, in the middle of the map on Exhibit 2, you
24  will notice that the General Land Office survey plat
25  river there doesn't even join up between one township
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 1  and the other; but I said just put it on there the way
 2  it appears on these maps.
 3      Q.    Okay.  So you're saying that there is a --
 4  one of those maps that were used for the light blue
 5  actually was produced and set out where the light blue
 6  didn't match up?
 7      A.    Because it was done from two different
 8  General Land Office survey plats.
 9      Q.    Okay.  Now I got you.  So they're actually --
10  that's two different maps coming together, right?
11      A.    Right.
12      Q.    Referring you to Exhibit 5, this map is made
13  from the same maps we talked about when we were talking
14  about Exhibit 2, correct?
15      A.    You're talking about the map on Page 34?
16      Q.    That's correct.
17      A.    Yes.
18      Q.    As I understand this map, the black lines
19  that you kind of set out in here illustrate a resurvey
20  of the river showing a single-channel meandering river,
21  correct?
22      A.    If that's what it says in my report, then
23  that's what it is.  I don't remember.
24      Q.    On Page 35, do I understand you correctly to
25  be stating that Mr. Ingalls surveyed the entire
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 1  interior of the township in one day?
 2      A.    Apparently so.
 3      Q.    Do you think that's possible?
 4      A.    I don't remember.  I would have to look at
 5  either the plat or the field notes.
 6      Q.    Might be the fastest surveyor in the history
 7  of the western world?
 8      A.    Yeah, I -- that's what it says on the survey
 9  plat, that he did it on one date.  It may very well
10  mean that he started on that day.  But it says on the
11  survey plat, in the column when surveyed, and then it
12  gives one day, June 22nd, 1868.  My guess is that's
13  probably when he started it.
14      Q.    Okay.  Or when he finished it?
15      A.    Either one.
16      Q.    But you don't really believe he did it in one
17  day?
18      A.    Probably not.
19      Q.    Does it state anywhere in Mr. Ingalls' notes
20  that he was following the 1964 survey instructions?
21      A.    That was my assumption, based on the most
22  recent manual that would have been available to him.
23      Q.    Could you tell me how Ingalls' plats confirm
24  that he did not consider the Gila to be navigable, as
25  you state in Paragraph 2 on Page 35?


Coash & Coash, Inc.







GILA RIVER      VOL. VII      08/19/2014 Page 1562


 1      A.    Because he didn't run any meander lines and
 2  there is no meander information on the right-hand side
 3  of the plat, such as that table that would have
 4  contained the meander data, and then in the box
 5  underneath of the plat there is no surveyor being
 6  listed as having run meander lines.
 7      Q.    So again, it's the absence of the information
 8  creates, within your knowledge base, a presumption that
 9  it's not navigable?
10      A.    Yes.
11      Q.    Is your whole operating premise in preparing
12  this report that the law uses meander surveys to define
13  whether a river is navigable?
14      A.    Well, as I explained in my testimony
15  yesterday, the meander instructions changed over time,
16  and in some circumstances, particularly as the manuals
17  became more recent, there were circumstances that
18  meanders were used for along rivers -- there were
19  meanders done of rivers that were nonnavigable.
20      Q.    Okay.  But what I'm asking you is your
21  premise, and let's back it up, because I understand
22  what you're saying.
23            So until those times came in the later
24  manuals when they had them do some things that didn't
25  have anything to do with navigability, for example, the
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 1  over three chains meandering --
 2      A.    Correct.
 3      Q.    -- was it your operating premise under the
 4  earlier manuals that no meandering meant nonnavigable?
 5      A.    What I was doing was recording what the
 6  surveyor did under those earlier manuals, and that
 7  would be consistent with the surveyor indicating that
 8  he did not believe the river was navigable, because he
 9  didn't follow the instructions to do the meanders.
10      Q.    Now, the Ingalls plat reproduced in your
11  report on Page 36 shows the Gila River, for the most
12  part, to be a single-channel meandering river, correct?
13      A.    Not meandered.  It would be a single --
14      Q.    I'm sorry, that's a bad -- a single-channel
15  river?
16      A.    Yeah, there's an island that appears between
17  Sections 33 and 34, so there are two channels there;
18  but other than that, it's one channel.
19      Q.    Can you tell us, does that map show the
20  dimensions of the river?
21      A.    No.  The field notes would have -- you're
22  talking about the width?
23      Q.    Yeah.
24      A.    The field notes would have that.
25      Q.    Okay.  Do you set out anywhere what the width
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 1  is?
 2      A.    No, apparently I don't.  It's in the field
 3  notes, though.
 4      Q.    Would that answer be consistent for all of
 5  the different plats that you set out in here?
 6      A.    Would what, the plats indicate?
 7      Q.    Yeah, the plats and their field notes
 8  indicate the widths of the river?
 9      A.    The plats were drawn from the field notes.
10  The field notes were done, as the name implies, in the
11  field, and then the plats were drawn from those notes.
12  And so in effect, the plats came after the field notes
13  based on what the notes recorded.
14            So you're not going to find on a plat, at
15  least as far as I remember any of these plats, where
16  the surveyor has drawn with an arrow and said the river
17  is X amount wide here, because that information would
18  appear in the field notes.
19      Q.    Okay.  I don't care where it appears.  I'm
20  just trying to say, to find out, there's a spot, and
21  you're telling me it's the field notes, where I can
22  look at every set of field notes for every plat you've
23  got and determine the width of the river?
24      A.    Yes, in the field notes.
25      Q.    Okay.  Can you generally describe how often
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 1  they did that as they marched across a township?
 2      A.    Measured the width?
 3      Q.    Uh-huh.
 4      A.    It depends on what their assignment was.  The
 5  earlier surveys they were only measuring the section
 6  lines, and so they would be only measuring on line, is
 7  the termed that they used, where they crossed on a
 8  section line.
 9            In later surveys sometimes they were also
10  assigned to do quarter section lines, and so the width
11  would appear on quarter section lines.
12            But in this particular early one, Ingalls was
13  only doing section lines, so he only would have
14  measured across it on line wherever the section line
15  crossed the river.
16      Q.    So, basically, probably about six
17  measurements per township?
18      A.    On this particular map, it looks like he
19  would have crossed it --
20      Q.    Six times six, 36 sections, right?
21      A.    Well, the river only runs through roughly six
22  sections.
23      Q.    That's what I'm saying.  I'm not trying to be
24  fancy.  Just if it went from east to west going across
25  the township and didn't have a lot of vertical
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 1  variance, it would go through six sections getting
 2  across the township?
 3      A.    Well, five, actually, because the exterior
 4  boundaries would have been done by the exterior
 5  boundary surveyors.
 6      Q.    I'm just saying, when I'm looking at the
 7  notes, I'm going to have -- I can look at five sets,
 8  basically, and find out the widths for the river --
 9      A.    Yes.
10      Q.    -- as it passes through a section?
11      A.    Yes, wherever he crossed the section line.
12      Q.    In talking about Powers, you --
13      A.    You're on Page 36 now?
14      Q.    36, 37, in that.
15      A.    Uh-huh.
16      Q.    You have some adjectives that you use.  One
17  is shallow, then the other is rapid.  And I'm just
18  wondering if you know what Powers' definition of
19  shallow was?
20      A.    That's just what he wrote in his field notes.
21      Q.    And on Page 37 you talk about another
22  location where he referred to it as deep.
23      A.    Yes.
24      Q.    And again, you don't have any idea what he
25  meant by deep?
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 1      A.    No.
 2      Q.    That's just words you plucked out of his
 3  field notes?
 4      A.    Correct.
 5      Q.    Now, am I remembering this correctly from
 6  yesterday when I was asking you about what you read,
 7  that you have read the Defenders of Wildlife case?
 8      A.    A long time ago.
 9      Q.    But you have read it?
10      A.    Yeah.
11      Q.    Do you recall what it says about conclusions
12  to be drawn from roads paralleling rivers?
13      A.    No, I don't remember.
14      Q.    Did you recall it when you did this work?
15      A.    No, I don't.
16      Q.    Again, on Page 38, the map that you have
17  produced there shows the river as a single-channel
18  river, correct?
19      A.    That's what the -- this would be -- this is
20  the Powers map?
21      Q.    Figure 7, Page 38.
22      A.    Yes, that's the Powers map, and he indicates
23  just one channel.
24      Q.    You then go on on Page 38 talking about
25  Hesse?
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 1      A.    Yes.
 2      Q.    And you indicate that he indicates that the
 3  stream is 18 inches to 2 feet deep in his general
 4  description for the township?
 5      A.    Yes.
 6      Q.    Do you know if that's deep enough to use a
 7  canoe?
 8      A.    I don't know.  I'm just reporting what he
 9  said.
10      Q.    On Page 39 you, again talking about Hesse,
11  noted that the Buckeye Canal was used to water a corner
12  of the township.  Do you know where the Buckeye Canal
13  drew its water?
14      A.    From the Gila River, I believe.
15      Q.    For every one of these surveys that you
16  reviewed that we're going through here, where you then
17  render an opinion that the river is nonnavigable for
18  some surveyor, or that that was the opinion of the
19  surveyor, is it the same for every one, it's because
20  they didn't meander it, basically?
21      A.    Yes.
22      Q.    I don't have to keep going through this.
23            Now, Martineau did meander both sides, right?
24      A.    Yes, he did.
25      Q.    And it's your opinion that the reason he did
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 1  that was because the rules had changed from one manual
 2  to the next, and he was doing that to indicate the
 3  greater than three chains distance of the river?
 4      A.    Yes.
 5      Q.    What specific statement do you have that
 6  supports that?
 7      A.    I don't have a specific statement.  I have an
 8  inference because all the other surveyors on both sides
 9  of his particular survey did not do the meanders, and
10  that combined with the fact that his new instructions
11  included the three chains and up for meandering both
12  banks, I thought that that was a reasonable
13  explanation.
14      Q.    So that's your assumption?
15      A.    That's correct.
16      Q.    And for all we know, Martineau could have
17  been meandering because he thought it was navigable
18  there?
19      A.    That's correct.
20      Q.    Do you have any general knowledge of the
21  amount of irrigation a farmer would need in Arizona
22  growing the normal kind of crops that are grown in
23  Arizona for a 160-acre plot?
24      A.    No, I have no idea.
25      Q.    On Page 41 you're talking again about Powers,
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 1  and besides the normal no meander lines and stuff, you
 2  throw in the reason it was nonnavigable, that Powers
 3  found dams?
 4      A.    Could you point me where on 41 you're
 5  looking?
 6      Q.    Sure.
 7      A.    I'm just recording what Powers put on his
 8  plat and/or in his field notes.
 9      Q.    Yeah, the last sentence, other indicators on
10  the plat that further suggest the Gila was not
11  navigable include a dam.
12      A.    Correct.
13      Q.    Right?
14      A.    Uh-huh.
15      Q.    Okay.
16                 MR. MCGINNIS:  I'm sorry.  For purposes
17  of the record, I think you said Powers.  You might have
18  meant Robbins.
19                 CHAIRMAN NOBLE:  Thank you.
20                 MR. HELM:  You are right.  I apologize.
21  BY MR. HELM:
22      Q.    But at any rate, is it --
23      A.    Actually, I think you need to correct that
24  again.  The surveyor is Powers.  Robbins is the
25  Surveyor General who approved the plat.
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 1      Q.    Oh, you're right, too.
 2                 MR. MCGINNIS:  I'm just trying to
 3  compete with Mr. Hood.
 4                 MR. HELM:  Stop trying to confuse me
 5  back there, please.
 6                 MR. MCGINNIS:  I'll go back to being
 7  quiet.
 8                 CHAIRMAN NOBLE:  Mr. Hood is hiding.
 9  Oh.
10                 MR. HOOD:  I'm here.
11  BY MR. HELM:
12      Q.    At any rate, so in your interpretation of
13  these surveyors, if you find a dam, that tells you that
14  they thought the river would have not been navigable?
15      A.    I'm just reporting what he indicated was on
16  the plat, and he indicated there was a dam across the
17  river and that there were irrigation ditches.
18      Q.    In determining navigability, do you know what
19  the case law in Arizona that you have read says you're
20  supposed to do with a dam?
21      A.    No, I don't have any idea.
22      Q.    Would your answer be you don't have any idea,
23  also, what you're supposed to do with irrigation
24  ditches?
25      A.    No, I don't.
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 1      Q.    Other diversions that take place?
 2      A.    No.
 3      Q.    Now, you read Defenders, you told me.
 4      A.    A long time ago.
 5      Q.    Do you recall reading the part where they
 6  talked about the Desert Land Act?
 7      A.    No, I don't remember what they said about it.
 8      Q.    So you're not going to be able to tell me
 9  anything about it?
10      A.    Other than what I have in my report, no.
11                 CHAIRMAN NOBLE:  John, we're thinking of
12  taking a break about now.  How would that fit with you?
13                 MR. HELM:  I would think it's fine.
14                 CHAIRMAN NOBLE:  Thank you.  We will be
15  in recess for ten minutes.
16                 (A recess was taken from 9:59 a.m. to
17  10:14 a.m.)
18                 CHAIRMAN NOBLE:  John, please proceed.
19                 MR. HELM:  All right.
20  BY MR. HELM:
21      Q.    On Page 44, 46.  Well, let me back up just
22  for a second here.
23            The map you've got on Page 40 shows the Gila
24  as not a braided river; a single channel?
25      A.    Yes.
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 1      Q.    And the same question for the one you've got
 2  on 42?
 3      A.    Correct.
 4      Q.    And if you go to 44, we've got what looks
 5  like a two or a three braided channel section there?
 6      A.    That's what the map shows.
 7      Q.    And on 46 we're back to the single braid, or
 8  the single channel?
 9      A.    Yes.
10      Q.    And on 49, is that a single channel or a
11  double channel?
12      A.    Well, I think it -- the blue color is the
13  river.
14      Q.    Okay.
15      A.    And what you're looking at in the brown I
16  think is a sand -- it's identified as sandbanks.
17      Q.    Okay.
18      A.    But, yes, it's a single channel on that map.
19      Q.    And single channel on the one on Page 51?
20      A.    Yes.
21      Q.    And Page 54?
22      A.    Yes.
23      Q.    And Page 56?
24      A.    Yes.
25      Q.    Is that all of them?
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 1      A.    Yes, that's all of them.
 2      Q.    So we've got one small meander out of all the
 3  maps you've shown, right?
 4      A.    Meander?
 5      Q.    Meander type of channel.
 6      A.    You mean braided?
 7      Q.    Braided, yeah.  Sorry.
 8      A.    Yes, there's only one map that shows a
 9  braided channel.
10      Q.    And is that consistent with the other maps
11  you looked at that aren't produced?
12      A.    I don't remember.  I believe I produced all
13  of the survey maps in this particular report.
14      Q.    Okay.
15      A.    So, yes, all of the maps are produced for the
16  entire reach of the river that I looked at, and only
17  one of them shows a braided channel.
18      Q.    Right.  A question on instructions.  Could
19  the Surveyor General override the manual --
20      A.    Yes.
21      Q.    -- giving instructions?
22      A.    Yes.  As I indicated in my direct testimony
23  yesterday, I think -- I don't remember the surveyor's
24  name, but the Surveyor General -- I don't know if it
25  was overriding instructions, but it was supplemental
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 1  instructions for one of the surveyors.  It was a letter
 2  that said in addition to what the manual calls for, do
 3  this, too.
 4      Q.    He could change the rules?
 5      A.    I guess so.  I don't know what his authority
 6  was.
 7      Q.    And so in terms of generalizing what a
 8  surveyor did under a set of rules, to be sure that he
 9  did it under the set of rules, you would have to check
10  and see if the Surveyor General had given him any
11  particular instructions, correct?
12      A.    I did that.
13      Q.    That's when I'm getting to.  Did you do that?
14      A.    Yes, I did, and the only place that I found
15  that there was any kind of supplemental instruction was
16  on the one case that I described yesterday.
17      Q.    And would you tell me how you did it?
18      A.    How what?
19      Q.    How did you check that the Surveyor General
20  didn't give any specific instructions other than the
21  one case we know about?
22      A.    I pulled the files for each individual
23  surveyor or had them pulled at the National Archives,
24  and the files contain not only the contract for the
25  surveyor, but also any kind of supplemental
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 1  information.  And in some cases there's additional
 2  correspondence about things that had nothing to do with
 3  survey and things relating to rate of pay and so forth
 4  for that particular surveyor.  So any special
 5  instructions would have been in each particular
 6  surveyor's file.
 7      Q.    Okay.  On Page 47 you're talking about -- and
 8  48, you're talking about Harris surveys?
 9      A.    Yes.
10      Q.    And you indicate that Harris had drawn in an
11  old bank in at least five places, and you indicate that
12  the old bank indicates that the channel had changed
13  locations; have I got that right, Page 48?
14      A.    Yes, yes.
15      Q.    Okay.  How does a channel moving indicate
16  that the river will not be navigable?
17      A.    It's just one of many demonstrations about
18  the nature of the river; that it might contribute to
19  reliable navigation if the channel is changing all the
20  time.
21      Q.    Are you aware of any river where the channel
22  never changes other than the L.A. River?
23      A.    I can't answer your question, it's so
24  open-ended.
25      Q.    You are not a hydrologist, so you don't claim
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 1  to have any special expertise in the function of river
 2  in terms of channels, correct?
 3      A.    Right.
 4      Q.    So how did you form this opinion that channel
 5  movement can indicate that a channel could not -- would
 6  not be navigable?
 7      A.    I didn't say that it -- I think the exact
 8  wording was that it suggested the possibility that it
 9  might not be navigable, and I think that's just a
10  common sense answer.
11      Q.    That's your common sense answer?
12      A.    Yes.
13      Q.    Okay.  Based on no particular expertise in
14  hydrology?
15      A.    Correct.
16      Q.    On Page 50 you're again, I think, talking
17  about a Harris survey; have I got that right?
18      A.    Yes.
19      Q.    And at the end of --
20      A.    Are you talking about the top of the page on
21  Page 50 or the bottom?
22      Q.    Yeah, above the 4 line.
23      A.    Yeah, that's still Harris.
24      Q.    Yeah.  And you indicate in there that the
25  river is flowing through a township through the center
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 1  and contains an abundance of water?
 2      A.    That's what he wrote.
 3      Q.    Okay.  And you don't have any idea what the
 4  word abundance is to lead us to believe, in terms of
 5  the --
 6      A.    It's just what he wrote.  I don't know why he
 7  chose that word.
 8      Q.    You would assume a lot of water in some form?
 9      A.    That would be my understanding.
10      Q.    You go on to talk about the Martineau
11  surveys?
12      A.    What page are you at?
13      Q.    I think I'm on 52.
14      A.    Okay.
15      Q.    One of the things you say is that the river
16  was deep enough that Martineau was forced to swim it to
17  get to the other side in his work?
18      A.    That's what he said in his field notes.
19      Q.    How deep would you estimate the river would
20  be to force somebody to have to swim it to get across
21  it?
22      A.    I have no idea.  I just reported what he
23  said.
24      Q.    You would expect that it would at least be
25  enough depth that one could not wade across it, right?
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 1      A.    I would assume that he would have waded if he
 2  could have.
 3      Q.    Right.
 4            Again regarding Martineau, did he
 5  specifically write anywhere in his notes or on the
 6  plats that he was following the 1864 manual?
 7      A.    No, it was my assumption, based on the timing
 8  of when he undertook the surveys, what the most recent
 9  manual would have been, the 1864 survey manual.
10      Q.    When you're discussing White --
11      A.    What page are you at?
12      Q.    Page, I think it's 56 or 55.
13      A.    The discussion about White starts on Page 55.
14      Q.    Yeah.
15      A.    Or that's the discussion of his plat.  I
16  think the field notes actually start on 54.
17      Q.    Okay.
18      A.    Yes, the field notes -- or I'm sorry,
19  Theodore White's survey, the discussion begins on 54
20  and continues onto 55.
21      Q.    Well, the point I wanted to talk about was
22  that you state in there that he had to switch banks at
23  some point in time to do his work, because he couldn't
24  cross the river?
25      A.    Yes.  He indicated that he switched banks to
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 1  do the one-bank meander because of the difficulty of
 2  finishing the one-bank meander on the right bank.  And
 3  the standard instructions called for doing one-bank
 4  meanders on the right bank facing downstream.
 5      Q.    Could the reason of his ability not to do it
 6  have been that there was too much water in the river?
 7      A.    His explanation is what I put in my report.
 8  I don't know what -- you know, whether it had anything
 9  to do with the water.
10      Q.    Now, in a number of places here in reviewing
11  the plats and stuff, you've indicated that there was a
12  road paralleling the river?
13      A.    Yes.
14      Q.    Why -- or let me back up.
15            Do I understand correctly that the reason
16  that you're telling that to us is because that's the --
17  makes it one of these internal routes of communication?
18      A.    Yes, and in fact, later in the report, as
19  well as in the PowerPoint that I gave yesterday,
20  there's some discussion about how the materials were
21  carried on the road because -- I forget which
22  individual it was, but one of the individuals said that
23  this was considerably more expensive to bring materials
24  along the road near the river than it would have been
25  to have used the river for transportation.
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 1      Q.    So that's why you mentioned roads; it's
 2  because they indicate to you or they're another source
 3  indicating to you that that area of the river is not
 4  navigable?
 5      A.    Yes.
 6      Q.    We've talked at various times about surveyors
 7  who say there's a little water, there's a lot of water,
 8  it's deep, it's shallow.  These are just their words,
 9  correct?
10      A.    Correct.
11      Q.    And you don't have any idea what they're
12  trying to tell us with those words?
13      A.    Correct.
14      Q.    And the only way anybody would know is if
15  somebody actually could find where they wrote down what
16  they were trying to tell us, correct?
17      A.    Yes, and when they did write it down, I
18  reported it in this report.
19      Q.    And regrettably, a lot of it is not too
20  descriptive, is it?
21      A.    Right.
22      Q.    Will you get to your summary on Page 59?
23            The conclusions that you set out in there are
24  your conclusions; is that fair?
25      A.    Yes.


Coash & Coash, Inc.







GILA RIVER      VOL. VII      08/19/2014 Page 1582


 1      Q.    And they're based on your personal
 2  understanding of what makes a river navigable or not
 3  navigable?
 4      A.    It's based on my understanding of what the
 5  surveyors were told to do and what they did and didn't
 6  do.
 7      Q.    And in doing that, you didn't make any
 8  attempt to conform your conclusions to any federal or
 9  state case law or statutory law, fair?
10      A.    That's correct.
11      Q.    Okay.  Now, going on to Chapter 2 on the land
12  patents, again, the first thing I would like to make
13  sure is that in your analysis of these patents or the
14  conclusions you set out as a result of your analysis,
15  or any of that, are not based on any federal or state
16  case law or statutory law?
17      A.    That's correct.
18      Q.    In Paragraph A you reference three maps in
19  the first paragraph, or Section A?
20      A.    Yes.
21      Q.    Those maps were all created after statehood,
22  weren't they?
23      A.    That's correct.
24      Q.    When the maps were created, would it be fair
25  to say that the Gila was not in its natural and
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 1  ordinary condition?
 2      A.    Yes.
 3      Q.    Did you do anything to attempt to adjust
 4  those maps because of the condition of the Gila?
 5      A.    No.  I was looking for historical maps that
 6  showed the Gila River as close to the time of statehood
 7  as possible, and within the limits of time and budget
 8  in terms of my being able to do research, those were
 9  the closest to the time of statehood that I could find.
10      Q.    Okay.  Would you agree that at the time those
11  maps were created, the Gila was completely diverted and
12  appropriated?
13      A.    I don't know if it was completely or not.  I
14  would assume that it was appropriated and diverted to
15  some extent.
16      Q.    Each map shows the Gila as a single
17  meandering -- or single channel, right?
18      A.    Of those three?
19      Q.    Yeah.
20      A.    Yes.
21      Q.    Do these maps indicate the width of the
22  river?
23      A.    To whatever extent is shown on the map, then
24  they do.
25      Q.    Okay.  So if you don't find anything on the
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 1  map, then the answer is no?
 2      A.    Well, they do show the width of the river the
 3  way the cartographer drew the map at the time.  I just
 4  don't -- you know, I don't think that the cartographer
 5  has any arrows in there saying it's X distance across
 6  the river here.  It's just what the cartographer drew.
 7      Q.    Now, is it your understanding that the law
 8  requires a federal officer transferring land to
 9  specifically state in the transfer document, deed, what
10  have you, if he was going to reserve navigable -- or
11  lands underlying a navigable waterway?
12      A.    I don't know what the federal officer's
13  marching orders were, so to speak.  I just know that
14  they deeded out the pieces of property that I discuss
15  in the report.
16      Q.    And you don't have any idea what the legal
17  significance of any of the deeds that they deeded out
18  that included land under a navigable waterway would be?
19      A.    No.
20      Q.    You conclude from the fact that they didn't
21  reserve it, that they thought it was not navigable?
22      A.    Correct.  There are over a hundred of the
23  patents along the river deeded out in multiple times, I
24  mean different chronological periods to different
25  individuals by presumably different land agents; and
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 1  none of them suggested that the bed of the river was
 2  going to be withheld due to navigability.
 3      Q.    Does your presumption go away after the date
 4  of statehood?
 5      A.    That --
 6      Q.    That a deed that doesn't reserve land
 7  underlying a navigable river means it's been
 8  transferred?
 9      A.    I don't remember whether any of these patents
10  are after statehood.
11      Q.    Well, my point is, is the title -- if it is a
12  navigable river, the title changes at statehood, right,
13  from the feds to the state?
14      A.    I believe that's correct.
15      Q.    Yeah, I think it is, too.
16      A.    Yeah.
17      Q.    So we can agree about that.
18            And my point being, it would no longer be a
19  presumption, and the feds would no longer have the
20  right of reservation, under your theory, if they didn't
21  own it?
22      A.    Correct.
23      Q.    So to the extent that your conclusions are
24  based on patents that occurred after the date of
25  statehood, the nonreservation argument goes away?
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 1      A.    I'm just reporting what these patents said.
 2  I can't tell you what the legal implications are about
 3  whether they were properly or improperly granted or
 4  not.
 5      Q.    No, I'm not saying they were proper or
 6  improper.  I'm just saying that if they covered -- if
 7  the feds give a patent in 1930 to somebody that covers
 8  a piece of the Colorado River and the legal description
 9  that they give includes river bottom, the feds don't
10  own the land, so they can't give it away, can they?
11      A.    That would be a legal conclusion.  I can't
12  answer that.  I can just report what the people did at
13  the time.
14      Q.    You know enough to agree that I can't sell
15  your land, right?
16      A.    Yes.
17      Q.    Under D, starting on Page 73 and going over
18  to 74, you discuss a couple patents, one in 1929 and
19  one in 1952?
20      A.    Yes.
21      Q.    And you indicate or you talk about a dry
22  riverbed?
23      A.    Would you point me to where that phrase is?
24      Q.    Well, I take it back.  It's river bottom
25  land.  It's on Page 74.
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 1      A.    Yes.
 2      Q.    If there wasn't any water flowing in the
 3  river, how did the people at that time determine what
 4  was bottomland and what wasn't?
 5      A.    I don't know.  This is just what the agent
 6  wrote, and I'm just reporting what the agent wrote.
 7      Q.    On Page 75 I need you to explain something
 8  for me, the last line of the Paragraph 1:  Furthermore,
 9  the regular flooding of the river, which is noted in
10  this patent file, suggests the river's erratic nature.
11            How can an event that occurs regularly be
12  erratic?
13      A.    I believe I'm paraphrasing what's in the
14  patent file here.  I believe the phrasing either is --
15  regular flooding of the river is either directly from
16  the patent file or my paraphrasing it from the patent
17  file.  I do indicate it's from the patent file, though.
18  So that's just what's in the patent file.
19      Q.    No quotes?
20      A.    Correct.  It's probably paraphrasing then.
21      Q.    Okay.  Well, would you generally agree with
22  me that if something's regular, it's not erratic?
23      A.    Again, I'm just --
24      Q.    We're just talking about the English language
25  at this point.
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 1      A.    Right.
 2      Q.    Regular is not erratic?
 3      A.    I don't know what regular would have meant as
 4  far as the way it was used in the patent file.
 5      Q.    The general proposition, if a flood occurs,
 6  would you agree that property outside of the
 7  traditional bounds of a river can get wet?
 8      A.    Yes.
 9      Q.    The reservation obligation of the Federal
10  Government would only apply to lands within -- I
11  believe I've got this right -- the mean high water mark
12  of a river that was navigable?
13      A.    I believe that's the federal test for
14  navigability.
15      Q.    Yes.  So they would need not -- if they are
16  deeding something out, they wouldn't reserve anything
17  above whatever that metes and bounds would be?
18      A.    As a general proposition, I guess so.
19      Q.    Thank you.
20            How many floods a year does it take to make a
21  river erratic?
22      A.    I have no idea.
23      Q.    Do you have any idea how many days since 1860
24  to the date of statehood the Gila River was at a flood
25  stage?
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 1      A.    No, I don't.
 2      Q.    Any calculations at any time how long the
 3  floods existed on the Gila River for any specific time
 4  frame?
 5      A.    No.
 6      Q.    Have I got this right, that you consider --
 7  or you conclude that the Desert Land Act of 1877
 8  prohibited irrigation water from coming from a
 9  navigable river?
10      A.    That's my understanding of the language that
11  I quote.
12      Q.    Okay.  That's your legal opinion?
13      A.    I'm not offering a legal opinion.  It's a
14  historian's opinion based on simply reading the
15  language.
16      Q.    Now, if it did come from a navigable stream,
17  you would conclude that that meant they couldn't get a
18  patent?
19      A.    A Desert Land Act patent.
20      Q.    Right.
21      A.    Yes.
22      Q.    You've got the operative portions of the
23  Desert Land Act set out on Page 78, right, and runs
24  over to 79 --
25      A.    Yes.
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 1      Q.    -- that you would cite to support those
 2  conclusions?
 3      A.    Yes.
 4      Q.    Could you show me the specific language that
 5  supports the conclusion that the water can't be from a
 6  navigable river?
 7      A.    That's what the quote says at the bottom of
 8  the page, carry it over.  And I believe I italicized
 9  the and not navigable.  Yeah, I added the italics, and
10  not navigable, meaning that the water for a Desert Land
11  Act patent had to come from a stream that was not
12  navigable.
13      Q.    This was your interpretation?
14      A.    Yes.
15      Q.    Nobody told you that's what this Act meant?
16      A.    No, this is from my reading the language as a
17  historian.
18      Q.    Did you find any patents that were given to
19  lands that had water from the Gila?
20      A.    Patents that --
21      Q.    Under the Desert Land Act.
22      A.    Well, some of them took their water from
23  irrigation canals; not directly from the Gila, but from
24  canals that took the water from the Gila.
25      Q.    Like the Buckeye Canal?
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 1      A.    Yes.
 2      Q.    If I had an appropriation out of the Gila
 3  River before the adoption of the Desert Land Act, could
 4  I have used that appropriation to get a patent under
 5  the Desert Land Act?
 6      A.    I don't know.
 7      Q.    You go on on Page 79 to start talking about
 8  Desert Land Act entries?
 9      A.    Yes.
10      Q.    And I take it these entries got their water
11  from the Gila?
12      A.    Yes.
13      Q.    And is the reason that you have included them
14  in your report because they got their water from the
15  Gila and your conclusion that the Gila is not a
16  navigable river or they wouldn't have gotten their
17  patents?
18      A.    Yes.
19      Q.    Regarding the federal land grants in Arizona
20  on Page 84, it starts on --
21      A.    Yes.
22      Q.    -- what I got out of this two-paragraph,
23  three-paragraph discussion was that you're stating that
24  the feds gave the State of Arizona some lands in
25  substitution for lands underlying navigable waters that


Coash & Coash, Inc.







GILA RIVER      VOL. VII      08/19/2014 Page 1592


 1  they had done something else with?
 2      A.    They could have selected other lands.  If a
 3  navigable body of water also, for example, ran through
 4  Section 16 or 36, which say, for example, Section 16,
 5  which was granted, I believe with the Enabling Act, to
 6  the State of Arizona, and since Section 16 already
 7  contained the full 640 acres, if there hypothetically
 8  had been a navigable body of water also flowing through
 9  that, then the State would be allowed to chose acreage,
10  the equivalent for the navigable body of water, because
11  it in effect already had the title to the navigable
12  body of water.  So they wouldn't be -- in other words,
13  it would be two overlapping claims to Section 36.
14      Q.    Do you have any statutory authority that the
15  Federal Government could do that for lands underlying
16  navigable waters?
17      A.    They did that with relation to lands that
18  were granted to railroads, lands that were granted to
19  Indian reservations, lands that were granted within
20  national forests.  So because I know that they did that
21  in those cases, I made the assumption that they could
22  also do that for a similar type of thing involving
23  navigable rivers.
24      Q.    But we don't have a citation to any federal
25  authority that says they can do that, correct?
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 1      A.    No.
 2      Q.    This is Littlefield on the law?
 3      A.    I think it's a reasonable assumption because
 4  of the examples I just provided.
 5      Q.    Going now to the state disposition of
 6  federally granted lands.
 7      A.    Is that a question?
 8      Q.    I'm just telling you where I'm going.
 9      A.    Okay.
10      Q.    The question is, do you agree that the time
11  frame that we're dealing here with the disposition of
12  these lands is over a hundred years since Winkleman --
13  the time frame Winkleman indicated the Gila would have
14  been in its natural and ordinary condition?
15      A.    I don't remember when the case Winkleman took
16  place.
17      Q.    Assuming that it was, would it be reasonably
18  safe to assume that anybody dealing with these lands at
19  that time had never seen the Gila in its natural and
20  ordinary condition?
21      A.    Could you give me a year?
22      Q.    Oh, pick 1840.
23      A.    I'm confused by your question.  Could you
24  rephrase it?
25      Q.    Sure.  I just -- you've got some state people
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 1  who were selling land that they got from the feds to
 2  people, right?
 3      A.    Yes.
 4      Q.    Okay.  And they're selling land that
 5  underlies the Gila River?
 6      A.    Correct.
 7      Q.    But they've never seen the Gila River in its
 8  ordinary and natural condition?
 9      A.    That's probably --
10      Q.    If --
11      A.    That's probably likely.
12      Q.    If it's 1840 or before then that the natural
13  condition existed, right?
14      A.    That's probably correct.
15      Q.    Now, on Page 88 you start to talk about state
16  patents, and you're talking about the state not
17  reserving any sovereign rights in patents they sold on
18  the Gila River?
19      A.    Yes.
20      Q.    Okay.  And by sovereign rights, do you mean
21  that the state didn't reserve their right to own the
22  land underlying a navigable river, the Gila?
23      A.    I believe that's correct.
24      Q.    What leads you to the conclusion that the
25  state should have reserved those, quote/unquote,
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 1  sovereign rights in disposing of land?
 2      A.    I believe that those lands are held in public
 3  trust, or should be anyway.
 4      Q.    Okay.  Can't the state sell public trust
 5  land?
 6      A.    I don't know.  I'm just reporting what it did
 7  here.
 8      Q.    It sold some land?
 9      A.    Correct.
10      Q.    Okay.  Do you know anything about the law in
11  Arizona that indicates that they could not sell lands
12  underlying a navigable river?
13      A.    I don't know.
14      Q.    So, for example, you don't know if the state
15  could sell some land that's in the Colorado River down
16  around Yuma?
17      A.    I think that's part of what this whole
18  proceeding is about, isn't it?
19      Q.    I'm talking about a different river now.
20      A.    Yeah.
21      Q.    The Colorado.
22      A.    Yeah.  No, I understand.
23      Q.    You admit that's navigable.
24      A.    I don't know.
25      Q.    Is it fair to say that the conclusions that
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 1  you drew starting on Page 90 once again are your
 2  conclusions?
 3      A.    Yes.
 4      Q.    In there you talk about several parties
 5  having expressed implicit opinions about the
 6  navigability of the river, correct?
 7      A.    Yes.
 8      Q.    Could you tell me how you use the word
 9  implicit?  Define it for me.
10      A.    Meaning by their actions with regard to what
11  the state sold and by the actions of what the parties
12  who purchased it suggest.
13      Q.    And these implicit opinions were all rendered
14  around the times that you discuss the patents in your
15  report?
16      A.    Yes.
17      Q.    Based on my analysis, and I could be wrong, I
18  will admit that, this means, by my count, in your
19  report you only examined two patents that were
20  transferred in the 1800s; is that correct?
21      A.    State patents?
22      Q.    Yeah.
23      A.    I don't think they could have done that.  The
24  State wasn't formed until 1912.
25      Q.    Oh, I'm sorry, I was talking federal patents.
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 1      A.    I'm confused now.
 2      Q.    I mean your conclusion then you talk -- you
 3  have both the state and federal patents as one?
 4      A.    Yes.  It's a conclusion section that
 5  discusses both the state and the federal patents.
 6      Q.    Right.  And we only have two patents that are
 7  pre-1900?
 8      A.    Federal patents?
 9      Q.    Yeah --
10      A.    No.
11      Q.    -- in the discussion.
12      A.    That's what all of those exhibits, exhibit
13  maps demonstrate.  There were over a hundred of them,
14  federal patents.  And there are also, I think, roughly
15  60 state patents.
16      Q.    So my understanding is wrong?
17      A.    Yes, your understanding is wrong.
18      Q.    Okay.  Well, that's part of the reason we're
19  here.
20      A.    Yes, your understanding is definitely wrong.
21      Q.    You do, however, discuss quite a number of
22  patents that go as far up as 1950, I believe, true?
23      A.    The majority of them are prior to statehood,
24  but there are some that are post-statehood.
25      Q.    Well, could you -- the ones that were like in
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 1  the 1950s, explain to me the significance of a 1950ish
 2  state patent on a determination of whether a river was
 3  navigable in 1912?
 4      A.    Just the fact that the state -- are you
 5  talking about a state patent now?
 6      Q.    Uh-huh.
 7      A.    Just the fact that the state transferred the
 8  title when it sold the property.
 9      Q.    Regarding your discussion of state patents
10  and your reservation of sovereign rights theory --
11      A.    Yes.
12      Q.    -- none of the state patents were transferred
13  before 1912, by definition, right?
14      A.    Yes.
15      Q.    Do you know if any of the people transferring
16  the lands covered by those patents were making
17  navigability decisions at the time that they made the
18  transfer?
19      A.    Well, implicitly they were because of the
20  fact that that's what they transferred.
21      Q.    In your research, did you find any indication
22  that any of those people had done any research to
23  determine whether the Gila was navigable?
24      A.    I didn't see anything about that one way or
25  the other.
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 1      Q.    Did you find anything one way or another that
 2  indicated whether they did any research to determine
 3  the ordinary and natural condition of the Gila?
 4      A.    No, I didn't see anything of that nature.
 5      Q.    With regards to the determine -- you
 6  understand that the courts have instructed us to
 7  determine the ordinary and natural condition of the
 8  Gila, correct?
 9      A.    Yes.
10      Q.    Okay.  What date do you understand we're
11  supposed to make this determination as of?
12      A.    Of ordinary and natural?
13      Q.    Uh-huh.
14      A.    I don't know.
15      Q.    On Page 92 in Chapter 3, you state the Gila
16  was erratic, unreliable and obstructed by sandbars,
17  gravel beds and boulders?
18      A.    Yes.
19      Q.    Can you give us the specific location of any
20  of those items?
21      A.    Those are just a summary of what the
22  following documents illustrate.  Some of them
23  illustrate one point, others illustrate another point.
24  So it's just sort of a summary catchall statement that
25  covers the specific documents that follow.
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 1      Q.    You can't tell me where the boulders are or
 2  the gravel beds were?
 3      A.    Only to the extent that the historical
 4  documents that I discuss offer that information.
 5      Q.    You didn't do anything to determine if they
 6  were correctly discussing where the boulders were, for
 7  example?
 8      A.    No, I'm just reporting what the historical
 9  parties said in the documents that I cite in my report.
10      Q.    Yeah, on Page 94 -- take that back.
11            Can you tell me why the only Spanish
12  missionary you discuss in your report is Garces?
13      A.    I don't remember why I selected him.  I
14  believe he was here a couple times, and that there may
15  have been others that I may not have located their
16  records.
17      Q.    You seem to have a, in parts of this, a high
18  emphasis on navigation by steamboat, fair?
19      A.    Where are you talking about now?
20      Q.    Well, I'm on Page 95, 96.
21            For example, talking about Emory in the
22  middle of 96, he says, Emory wrote the Gila, at certain
23  stages, might be navigated up to the Pima villages, and
24  possibly with small boats at all stages of water.
25            That discussion that Emory's talking about is
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 1  that up to the Pima villages, it might have been
 2  navigated by something other than a small boat, right?
 3      A.    Yes.
 4      Q.    That something other was probably a
 5  steamboat, wasn't it?
 6      A.    Most likely, but I'm just reporting what
 7  Emory wrote.
 8      Q.    Uh-huh.
 9      A.    He later concluded, though, that the river
10  was not navigable after he had offered this opinion.
11      Q.    Oh, I understand that, and that was, what,
12  ten years or so later?
13      A.    I don't think it was quite that long.  I
14  think it was six or seven.
15      Q.    Had he ever returned to Arizona after that?
16      A.    I don't know.
17      Q.    I won't ask how old he was.
18            Now, his comments, his initial comments, were
19  formed around the time he was on site, at any rate; we
20  know that, right?
21      A.    Yes.
22      Q.    Would you agree with me that a river can be
23  found navigable and not have to be suitable for
24  steamboat navigation?
25      A.    Yes.
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 1      Q.    A canoe could do it?
 2      A.    It depends on your definition of
 3  navigability, but obviously if you can put a canoe in
 4  the water, at least under one definition of
 5  navigability, a canoe is being navigated in the water.
 6      Q.    Get in it and take a paddle and go from
 7  Point A to Point B?
 8      A.    Yes.
 9      Q.    That's navigation, right?
10      A.    Yes, under one definition.
11      Q.    Okay.  Under your definition, it requires
12  more than that, right?
13      A.    It requires being regular and reliable.
14      Q.    Okay.  What else does it require?
15      A.    Around the time of statehood.
16      Q.    What else does it require?
17      A.    And beyond that, I can't say.
18      Q.    Does it require a commercial purpose?
19      A.    Yes, it does.
20      Q.    Is travel without a commercial purpose
21  sufficient to establish navigability?
22      A.    Individual instances of a boat being on a
23  river does not necessarily establish navigability.  It
24  has to be regular and reliable and for commercial
25  purposes.
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 1      Q.    I think I get an answer out of there, but
 2  I've got to be sure.
 3            If I have a canoe in Phoenix and on a regular
 4  basis I go to Yuma because there's a good bass fishing
 5  lake down there, would that qualify as making the Gila
 6  and the portion of the Salt I went over navigable?
 7      A.    It would have made it that you have gotten
 8  your boat down the river.  I don't know whether it
 9  would make it as being navigable as a legal matter.
10      Q.    Assume I'm not -- it's not for a commercial
11  purpose.
12      A.    I don't know the answer to that.
13      Q.    I'm just traveling down the river to get from
14  Point A to Point B.
15      A.    If you've --
16      Q.    Regularly.
17      A.    -- gone down the river, then you went down
18  the river.
19      Q.    But regularly.
20      A.    And if you've done it regularly, you've done
21  it regularly.
22      Q.    You don't have any opinion?
23      A.    No.
24      Q.    Do you know where the Pima villages are that
25  Emory talked about?


Coash & Coash, Inc.







GILA RIVER      VOL. VII      08/19/2014 Page 1604


 1      A.    I believe they're somewhere near, generally
 2  speaking, near the confluence with the Salt River.
 3      Q.    Would they be upstream of that confluence?
 4      A.    I don't know.
 5      Q.    The quote you use of Emory on Page 97 doesn't
 6  state the river is not navigable, does it?
 7      A.    Which quote are you talking about?
 8      Q.    Well, I think it's the first one.
 9      A.    The block quote?
10      Q.    The Gila does not always run...
11      A.    Yes, I see that.
12      Q.    That doesn't say anywhere in there that the
13  river is not navigable, does it?
14      A.    No, it doesn't.
15      Q.    It's just talking about channel changes,
16  isn't it?
17      A.    Yes.
18      Q.    And we've already agreed that a change in
19  channel doesn't necessarily make a river not navigable?
20      A.    That's correct?
21      Q.    Could you tell me what would make it
22  difficult to find a new channel if the river changed
23  channels or if a river changed channels?
24      A.    I can't answer your question.  I don't know.
25      Q.    You haven't had any boating experience in
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 1  that kind of situation?
 2      A.    No.
 3      Q.    Do you believe that a river with sandbars in
 4  it makes the river not navigable?
 5      A.    It can make it difficult to navigate.
 6      Q.    Do you know any river with sandbars in it
 7  that has been declared nonnavigable because it had
 8  sandbars?
 9      A.    I don't know the answer to that question.
10      Q.    So the answer is, no, I don't know of any?
11      A.    That's correct.
12                 CHAIRMAN NOBLE:  Mr. Helm, we would like
13  to take a short break.  Would it be okay to do it now?
14                 MR. HELM:  At your disposal.
15                 CHAIRMAN NOBLE:  About five minutes.
16  We'll need to do some mike testing.
17                 (A recess was taken from 11:12 a.m. to
18  11:23 a.m.)
19                 CHAIRMAN NOBLE:  Take it away, please.
20  BY MR. HELM:
21      Q.    Moving along on Page 99 and the Wheeler
22  survey.
23      A.    Yes.
24      Q.    You would agree, I assume, that nowhere in
25  the Wheeler survey does he say that the Gila is not
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 1  navigable by the type of small boats in use during the
 2  period, true?
 3      A.    Yes.
 4      Q.    The quote you set out is, Wheeler evidencing
 5  a concern that the mining industry won't be able to use
 6  the West's rivers, isn't it?
 7      A.    Yes.
 8      Q.    What size boats would you understand the
 9  mining industry would need to make a river useful to
10  them?
11      A.    I have no idea.  I'm just reporting what
12  Mr. Wheeler said.
13      Q.    Moving on to Page 100 and the U.S. Geological
14  Survey Annual Reports.  Your description from the
15  Eleventh Report, on Pages 100 and 101, is about a
16  flood, isn't it?
17      A.    Well, it's talking about the regular
18  flooding, not just one flood.
19      Q.    And the quote is about rivers generally
20  located in the basin, isn't it?
21      A.    Yes.
22      Q.    That's specifically aimed at the Gila?
23      A.    Correct.
24      Q.    Again, the report you use from the Twelfth
25  Annual is about flooding or low water, right?
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 1      A.    Are we talking about the 1891 report again,
 2  or have you moved to something else?
 3      Q.    I've moved to the Twelfth Annual Report.
 4      A.    Which begins on Page one oh --
 5      Q.    On Page 101, Twelfth Annual up at the top.
 6      A.    Yes, I see that.
 7      Q.    And I think I asked you again, but the quote
 8  is about flooding and drought?
 9      A.    Yes, and it's with specific reference to the
10  Gila.
11      Q.    Based on your last quote from the Twelfth
12  Annual Report, is it your opinion that a channel not in
13  flood would average about 300 feet in width?
14      A.    That's just what the USGS report describes.
15  I don't know whether that's average for the Gila or any
16  other river.
17      Q.    Okay.  You're not expressing an opinion?
18      A.    No.  I'm just relating what the historical
19  parties were saying.
20      Q.    Going to the U.S. Geological Survey Water
21  Supply Paper on Page 101, the first paper you discuss
22  on 102 is No. 162, and it was written in 1905, correct?
23      A.    No, the first one it discusses above that.
24  It's Water Supply Paper No. 175.  But if you want to
25  skip that one and we can go to --
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 1      Q.    Yeah.  No, I just mean this is the first one
 2  on Page 102.
 3      A.    No, Page 102 also had a discussion about
 4  Geological Water Supply Paper No. 175 that's above the
 5  one that you're talking about.
 6      Q.    Okay, well, I want to talk about the one I
 7  want to talk about.
 8      A.    Okay.
 9      Q.    Fair enough?
10      A.    Sure.
11      Q.    And it was written in 1905, true?
12      A.    It was published in 1906, but it's talking
13  about floods in 1905.
14      Q.    Okay.  The observations that it's making are
15  from that time frame, correct?
16      A.    Yes.
17      Q.    They don't reflect the condition of the river
18  before civilization impacted it, correct?
19      A.    They're just describing what was taking place
20  in 1905.
21      Q.    Would you agree that at least one of the
22  photos that you then present us with, particularly on
23  Page 106, shows that a small boat was in use on the
24  Gila River?
25      A.    Yes, and I believe that this photo has
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 1  appeared in other portions of the testimony at this
 2  hearing in June.
 3      Q.    Well, did I understand it right, all of these
 4  photos in this portion, with the exception of the one
 5  on Page 108, are from the 1905 flood?  Have I got that
 6  right?
 7      A.    I believe that's correct.
 8      Q.    Okay.  Now, were they taken during the rising
 9  limb of the flood or the receding limb, if you know?
10      A.    I don't know.  I would guess they're probably
11  on the receding end because they're trying to make
12  repairs.
13      Q.    Yeah, the bridges are down --
14      A.    Yeah.
15      Q.    -- and they're trying to repair?
16            So you would suspect that there was more
17  water there at some point?
18      A.    Yes.
19      Q.    You don't have any idea of the cfs that was
20  passing in these photos, do you?
21      A.    No.
22      Q.    Again, with your discussion of Paper No. 289
23  at --
24      A.    What page are you on?
25      Q.    Good question.
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 1      A.    Oh, Page 108?
 2      Q.    Page 108.
 3      A.    Yes, I see it.
 4      Q.    That paper was written in 1910, correct?
 5      A.    Yes.  It's about the water supply of 1910.
 6  It may have been written 1911, but anyway, about that
 7  time.
 8      Q.    And, once again, it's indicative of the
 9  condition of the water at that time frame?
10      A.    Yes.
11      Q.    And there's no question that's well after the
12  river had lost its standing as being in a natural and
13  ordinary condition?
14      A.    I believe that's correct.
15      Q.    Finally, you talk about water -- or Survey
16  Water Supply Paper No. 1049.  That was written in 1947,
17  correct?
18      A.    Where are you now in the --
19      Q.    109, the top paragraph, second line.
20      A.    Yes, it was published in 1947.
21      Q.    It's summarizing gauge records at Dome on the
22  Gila over a hundred years after the river was last in
23  its natural and ordinary condition; is that fair?
24      A.    I believe so.
25      Q.    Going on now to the unpublished records of
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 1  the U.S. Geological Survey.  You here start a
 2  discussion again about Wheeler?
 3      A.    Correct.
 4      Q.    And you give a quote, where he states there
 5  are only three navigable rivers in the West?
 6      A.    Yes.
 7      Q.    And you note that the Gila was not one of
 8  them?
 9      A.    Correct.
10      Q.    The quote that you're dealing with, like
11  Wheeler's earlier one, is focused on finding rivers
12  that were capable of carrying freight, correct?
13      A.    Yes.
14      Q.    Do you understand that a river must be
15  capable of carrying freight to be determined to be
16  navigable?
17      A.    I'm just reporting what Wheeler said in his
18  first document about navigation in the West.
19      Q.    You're not expressing any opinion about
20  whether a river should be capable of carrying freight
21  to be navigable?
22      A.    No, I'm not.  I'm just reporting what Wheeler
23  said.
24      Q.    And I think you would agree that Wheeler was
25  not writing to assess the navigability of rivers in the
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 1  West for purposes of determining ownership of their
 2  beds based on the Equal Footing Doctrine?
 3      A.    I don't know what his purpose was.  I'm just
 4  reporting what he said.
 5      Q.    Okay.  Then on Page 110 you start a
 6  discussion about a fellow named Murphy.
 7      A.    Yes.
 8      Q.    And he was studying rivers looking for
 9  hydroelectric dam sites, correct?
10      A.    Yes.
11      Q.    Okay.  In the quotes that you set out on 110
12  and 111, Murphy acknowledges that the river runs dry,
13  at least in part, from the use of water for irrigation.
14            And that the river being the Gila; is that
15  true?
16      A.    Yes.
17      Q.    Do you agree that Murphy's study was not of
18  the river in its ordinary and natural condition?
19      A.    Yes.
20      Q.    Do you agree that that report was being done
21  in preparation for Arizona's selection of lands
22  post-statehood?
23      A.    That's correct, and the legislation that
24  granted the lands to Arizona specifically said that
25  Arizona could not choose public domain lands that would
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 1  be potentially useful for hydroelectric power.  And
 2  that's why Murphy was writing his report, because he
 3  was identifying those sites so that Arizona would not
 4  choose those locations for its congressionally granted
 5  lands.
 6      Q.    Did he pick any sites on the lower Gila?
 7      A.    I don't know whether he did or not.
 8      Q.    It was published in 1915, correct?
 9      A.    Yes.
10      Q.    Is it your understanding that it's necessary,
11  for a river to be navigable, it must be capable of
12  having a hydroelectric site on it?
13      A.    I'm just reporting how Mr. Murphy described
14  the Gila River.  I'm not making a judgment one way or
15  the other about whether it was navigable or not.
16      Q.    And is your comment on Page 111 about the
17  railway running along the Gila hindering commercial
18  transportation actually Murphy stating that the Gila
19  was not relied on, or is this your conclusion from
20  Murphy, who was indicating that the railroad would have
21  to be relocated for a dam?
22      A.    That's what he says.
23      Q.    And you're just reporting it?
24      A.    Correct.
25      Q.    Going on to Page 112 and the U.S. Reclamation
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 1  Service Annual Report.
 2      A.    Yes.
 3      Q.    The report was published in 1903, correct?
 4      A.    Yes.
 5      Q.    And it acknowledges that irrigation on the
 6  Salt and the Gila had outstripped the ability of these
 7  rivers to provide water for the lands, true?
 8      A.    Correct.
 9      Q.    And the conclusion is, it was civilization
10  that stripped those waters, correct?
11      A.    Yes.
12      Q.    The Ninth Report that you talk about was
13  published in 1911, true?
14      A.    What page are you on here?
15            Oh, Page 113?
16      Q.    Yeah.
17      A.    Yes?
18            What's your question about it?
19      Q.    It was published in 1911?
20      A.    Yes.
21      Q.    And it's a discussion about the period just
22  prior to its publication, correct?
23      A.    Yes.
24      Q.    The flood season that it talks about as a
25  consequence is long after civilization has started
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 1  impacting the Gila River, correct?
 2      A.    Yes.
 3      Q.    Once again, on Page 117 you have the summary
 4  and conclusion for your Chapter 3.  And again, is it
 5  fair to say that these are your conclusions and not the
 6  conclusions of the writers?
 7      A.    Correct.
 8      Q.    Going on now to your Chapter 4 on newspapers.
 9      A.    Okay.
10      Q.    At the end of your paragraphs, under A, you
11  tell us that newspapers did, however, carry stories
12  about a few reckless and dangerous attempts to boat
13  down the stream, which further underscored why no one
14  viewed the Gila as a possibility for commercial
15  navigation.  Do you see that language?
16      A.    Yes.
17      Q.    Are the adjectives your adjectives?
18      A.    Yes.
19      Q.    At the end of Section A, you end it by
20  concluding that all of the stories conclude that no one
21  considered the Gila as a possible river for commercial
22  navigation.  Again, that's your conclusion?
23      A.    Yes.
24      Q.    And is commercial navigation in your
25  conclusion different from general navigation?
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 1      A.    They're both similar.
 2      Q.    What's the difference?
 3      A.    One would be boats carrying cargo or things
 4  for sale.  The other would be just boats on the river.
 5      Q.    Is one a requirement to hold the river
 6  navigable and the other isn't?
 7      A.    My understanding is that to find the river
 8  navigable, it would need to involve commercial
 9  navigation.
10      Q.    Turning a lot of pages.
11            Once again, your conclusions for that section
12  there on Page 144 -- and it's the standard question --
13  those are your conclusions and your interpretations,
14  right?
15      A.    That's correct.
16            Let me modify that.  The quoted words that
17  appear right under letter C are words that I have
18  extracted from various newspaper articles, but the rest
19  of it is my conclusion.
20      Q.    Reckless doesn't appear there, does it?
21      A.    I'm sorry?
22      Q.    The word reckless doesn't appear there, does
23  it?
24      A.    Reckless apparently was not one of the words
25  that was in the newspaper articles, or I probably would
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 1  have put it in there.
 2      Q.    You just put it in at the first of the
 3  chapter?
 4      A.    I did, that's correct.
 5      Q.    Okay.  Chapter 5 now on Page 145, you begin
 6  your discussion of boats.  And the impression I got
 7  from reading it was, you limited the study to boats on
 8  the Colorado River.  Is that fair?
 9      A.    Mostly.  There's a section that talks about
10  watercraft in general in the West that's towards the
11  end of this chapter, but mostly it's a discussion of
12  the Colorado.
13      Q.    Is the Gila similar to the Colorado?
14      A.    In some respects, but the Colorado carries
15  significantly larger flows.
16      Q.    Okay.  Does it have bigger canyons than the
17  lower Salt, or the lower Gila?
18      A.    No.
19      Q.    Does it have more rocks in the river?
20      A.    That, I don't know.
21      Q.    Does it have more rapids?
22      A.    That, I don't know, also.
23      Q.    Do you believe that the law requires that we
24  measure the navigability of the Gila by judging it
25  against boats similar to the ones used on the Colorado?
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 1      A.    I included this chapter simply because I
 2  thought it was relevant to understand the nature of
 3  watercraft that were being used at the time for
 4  commercial purposes.  And because, historically
 5  speaking, many parties recognize the Colorado as being
 6  navigable, I thought it was appropriate to discuss the
 7  kind of watercraft that were operating around the time
 8  and before statehood on the Colorado.
 9      Q.    Didn't canoes operate on the Colorado?
10      A.    I don't know if they did.  I did provide some
11  examples of other types of boats, such as Mr. Wheeler's
12  upstream rowboat expedition and then John Powell's dory
13  expedition down through the Grand Canyon.
14      Q.    Do we have any examples of boats that were
15  used on the Gila in this assessment?
16      A.    As I said, I was -- I chose the Colorado
17  because it was widely recognized as being navigable,
18  and since I was going to be discussing boats, I thought
19  it was appropriate to discuss boats that were in
20  operation on the river that pretty much everyone
21  recognized as being navigable.
22      Q.    Okay.  Does that answer mean that there
23  aren't any boats on the Gila talked about in this
24  thing?
25      A.    I don't discuss any boats on the Gila in this


Coash & Coash, Inc.







GILA RIVER      VOL. VII      08/19/2014 Page 1619


 1  chapter, if that's your question.
 2      Q.    That's my question.
 3      A.    Yes, I don't discuss any boats on the Gila in
 4  this.
 5      Q.    That's the answer I was looking for.
 6      A.    Okay.
 7      Q.    You start out talking about the J.C. Ives on
 8  Page 146, and I would like to know if, on the lower
 9  Gila, there are any gorges similar to the ones
10  encountered by Ives?
11      A.    I've only driven through the lower Gila River
12  area, and I don't believe there are any similar gorges.
13  So from my experience, I would say no.
14      Q.    Would you agree that the Gila doesn't suffer
15  from rip or spring tides?
16      A.    I don't know that, the answer to that.
17      Q.    Do you know where any rapids are located on
18  the lower Gila?
19      A.    No, I don't.
20      Q.    What obstacles are there located on the lower
21  Gila that are similar to the obstacles in the Colorado?
22      A.    I don't know.
23      Q.    What portion of the Gila River is similar to
24  the portion of the Colorado that John Wesley Powell
25  passed through?
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 1      A.    Probably none of it.
 2      Q.    The same question for Wheeler.
 3      A.    I don't know about the portion of the river
 4  between where Wheeler started his expedition and
 5  Diamond Creek, where he ended.  I'm unfamiliar with
 6  what that portion of the Colorado River is like.
 7      Q.    Generally, have you restricted your
 8  discussion to steamboats of more than 50 feet?
 9      A.    No, I talked about Powell's dories.  I talked
10  about Wheeler's rowboats, I guess they were.  But I did
11  talk about steamboats, too.
12      Q.    A lot?
13      A.    Yes.
14      Q.    Do you believe that a boat must be large
15  enough to carry commerce to qualify as a boat that
16  would be a test for the navigability of a river?
17      A.    I believe that's part of the definition.
18      Q.    How big would that be; do you know?
19      A.    No, I don't know.
20      Q.    You have submitted prior reports in this
21  matter?
22      A.    Correct.
23      Q.    Is there anything from any of those prior
24  reports that you would like to withdraw at this point?
25      A.    No.
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 1      Q.    You've testified in this matter at prior
 2  times?
 3      A.    That's correct.
 4      Q.    Is there anything from your testimony that
 5  you would like to withdraw at this time?
 6      A.    No.
 7      Q.    Do I understand it correctly that you have no
 8  opinion on what the Gila River would have looked like
 9  in its natural and ordinary condition on the day of
10  statehood in Arizona?
11      A.    That's correct.
12      Q.    I have to ask the classic one.  You were here
13  while Mr. Fuller testified, weren't you?
14      A.    Yes, I was.
15      Q.    Did you hear him testify about anything that
16  you disagree with?
17                 CHAIRMAN NOBLE:  John.
18                 MR. HELM:  I have to do it, you know,
19  that.
20                 CHAIRMAN NOBLE:  Come on, please.
21                 THE WITNESS:  I don't remember the
22  details of his testimony.  I do remember there was a
23  lot of discussion about how he canoed or boated various
24  segments of the Gila River and -- you know, and I
25  recall that he had a PowerPoint presentation about the
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 1  different types of watercraft that were in use in the
 2  West.  I don't remember the specific details.
 3  BY MR. HELM:
 4      Q.    You don't have any specifics that come to
 5  mind that you want to stand up at this point and say I
 6  disagree with what he said?
 7      A.    No.
 8                 CHAIRMAN NOBLE:  Mr. Fuller appreciates
 9  that, John.
10                 MR. HELM:  I'm trying to get him a good
11  job, I mean...
12  BY MR. HELM:
13      Q.    Is it fair to say that you did no historical
14  research or studies regarding split or multiple
15  channels on the Gila River?
16      A.    No, I did not.
17      Q.    You wouldn't have any opinions about the
18  physical makeup of any sandbars that are alleged to
19  exist within the lower Gila?
20      A.    No, I would not have any opinion on that.
21      Q.    You're not aware of any waterfalls that exist
22  on the lower Gila?
23      A.    No, I am not.
24      Q.    Are you aware of any beaver dams that ever
25  existed on the lower Gila?
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 1      A.    No, I am not.
 2      Q.    In your historical research, you didn't find
 3  any writings by anybody that said, boy, I had a
 4  miserable time trying to get down this river because it
 5  was all dammed up by beavers?
 6      A.    No, I didn't see anything like that.
 7      Q.    Do I understand you didn't testify in the
 8  San Pedro?
 9      A.    No, I did not.
10      Q.    Or the Santa Cruz?
11      A.    That's correct.
12      Q.    Do you know why you didn't do that?
13      A.    I was not asked to do that by my client, Salt
14  River Project.
15      Q.    Did you look at the boat that the Kolb
16  brothers used on the Colorado?
17      A.    As I recall, I think Mr. Fuller had a
18  photograph or two of that in his presentation, but I
19  didn't look at it myself.
20      Q.    As part of your research, you didn't?
21      A.    No.
22      Q.    Joy had asked you about your selection of
23  photographs --
24      A.    Yes.
25      Q.    -- in this matter, and I kind of understood
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 1  your answer like you were really talking about
 2  documents, and so could you tell me the criteria you
 3  used to select your photographs for your report?
 4      A.    I selected the photographs based on the
 5  indices that were available at the different archives
 6  that I list at the front of my report and, also, that I
 7  used in my PowerPoint.  They do have indices or also
 8  what are known to historians and archivists as finding
 9  aids; and based on the indices and finding aids that
10  listed photographs, I retrieved the ones of the Gila
11  River.
12      Q.    Did you search the National Archives online
13  photos?
14      A.    I think the Library of Congress has online
15  photos.  I don't think the National Archives does.  You
16  could correct me on that, but I think it's only the
17  Library of Congress that has those.
18      Q.    Did you search the National Archives online
19  newspapers?
20      A.    The National Archives, to the best of my
21  knowledge, doesn't have online newspapers.  Again, that
22  would be the Library of Congress.
23      Q.    All the patents that you relied on were
24  issued on or after 1871 for the lower Gila, true?
25      A.    Yes, without going back and looking at them
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 1  specifically.  But I retrieved the ones that touched or
 2  overlay the Gila River, and if 1871 is the earliest,
 3  then that's the earliest one that I got.
 4      Q.    You would agree that by 1871 there were
 5  substantial diversions of water out of the Gila taking
 6  place, correct?
 7      A.    I don't know about substantial, but there
 8  probably were diversions either there or along the Salt
 9  River.
10      Q.    You would also agree that patents issued
11  after 1913 would suffer the effects of Roosevelt Dam's
12  diversion, correct?
13      A.    Yes.
14      Q.    As I understand it, when the feds were
15  conveying sections, they either were transferring a
16  section or a quarter section; have I got that right?
17      A.    No.  You're talking about issuing patents?
18      Q.    Yes.
19      A.    No.  Frequently the parcels were -- they
20  could be 40 acres, 80 acres, 160.  160 was the amount
21  that they would transfer under a homestead patent, but
22  that doesn't mean an applicant necessarily would want
23  160 acres.  So it just depended on what the applicant
24  wanted.  Some of them could be as small as 10 acres.
25  It's --
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 1      Q.    Did they customize the legal descriptions?
 2      A.    Yeah, they did, you know, the south half of
 3  the northeast quarter or the northwest quarter and so
 4  on.
 5            And they all didn't have to be in the same
 6  section either.  A patent could include land -- one
 7  patent could include land in adjacent sections or
 8  sometimes not even adjacent sections, but it would
 9  still be the same patent.
10      Q.    I just have a couple more.
11      A.    Okay.
12      Q.    I don't want to encroach on any
13  confidentiality aspect, but can you tell us who your
14  client was on the Kern River testimony?
15      A.    That case was Nickel, N-I-C-K-E-L, versus
16  California, and Nickel was my client, George W. Nickel.
17  And it's not confidential.  I testified for 11 days
18  there, so everybody knows who I was doing it for.
19      Q.    Makes me a walk in the park, doesn't it?
20      A.    Yeah, I have had longer cross-exams.
21                 CHAIRMAN NOBLE:  Please do not suggest.
22                 MR. HELM:  I can drag it out a little,
23  if you want.
24                 CHAIRMAN NOBLE:  A little longer, you
25  mean.
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 1                 MR. SPARKS:  That's not a challenge,
 2  John.
 3  BY MR. HELM:
 4      Q.    You testified, I believe to a question that
 5  Joy asked you, that you were aware of court cases where
 6  the courts had relied on survey documents to determine
 7  navigability; have I got that right?
 8      A.    Only in a general sense.  I can't point to
 9  specific cases.  I believe that they have considered
10  them.
11      Q.    You don't know of a case where they said
12  that?
13      A.    Well, the outcome of the Nickel v. California
14  case, among other sources that the judge cited in that
15  case, were the survey documents.
16      Q.    Is that Nickel case a -- how would I say -- a
17  record case?
18      A.    I believe it's public record, yes, in
19  California.
20      Q.    Has it been on appeal?
21      A.    I don't know whether it was appealed or not.
22  It may very well have been.  My role ended after I
23  testified.
24      Q.    Okay.  It was in a local court in California?
25      A.    It was in, I believe, Tulare County, even
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 1  though that's because -- no, that was in Kern County,
 2  I'm sorry, Kern County Superior Court.
 3      Q.    You indicated that PPL relied on survey data?
 4      A.    Apparently incorrectly, as it turns out.
 5      Q.    Oh, okay.  And so other than this Kern River
 6  case that you testified on, you're not aware or --
 7  you're not aware of any federal cases, Court of Appeals
 8  or Supreme Court cases from the federal jurisdiction
 9  that put any significant weight on survey documents,
10  are you?
11      A.    I don't know whether there are any cases to
12  that effect or not.
13      Q.    I'm just cleaning up a few things, and I
14  think you've already agreed with me on this one, but
15  I've got to be sure.
16            In the eyes of the beholder type of
17  situation, which you're advocating for a number of your
18  primary sources, you would agree that they only see
19  whatever they're beholding at the time they behold it,
20  right?
21      A.    Correct.
22      Q.    In Slide 32 of your slide presentation,
23  you're talking about Emory, and do you happen to know
24  what Emory's definition of navigability was?
25      A.    Other than what he put in his report to
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 1  Congress, I don't know.
 2      Q.    As I understand it, you haven't done any
 3  research on what diversions the Gila or its major
 4  tributaries suffered prior to statehood?
 5      A.    No, I have not done any work in that area.
 6      Q.    Do you know if all the routes of arteries of
 7  internal communication -- I have a horrible time with
 8  that phrase, but at any rate, do you know whether each
 9  of those, as they show up in the surveys, have a road
10  running parallel to them?
11      A.    You mean the 1864 manual, the surveys done
12  under those provisions?
13      Q.    Well, I'm not sure that it only shows up in
14  the 1864 manual, so if that's the only one you're aware
15  of that has the internal communication routes
16  requirements in it?
17      A.    Yes.
18      Q.    Okay.  Then, yeah, that would be restricted
19  to that.
20      A.    Then the answer is, yes, there are roads that
21  run adjacent to or near the Gila River.
22      Q.    For every one meander of the Gila done by any
23  of the surveyors, they indicate an internal --
24      A.    Yes.
25      Q.    -- route?


Coash & Coash, Inc.







GILA RIVER      VOL. VII      08/19/2014 Page 1630


 1      A.    Yes.
 2      Q.    You mentioned that you had done some boating,
 3  and I'm just curious, what kind of recreational boating
 4  was it?  Did you canoe or did you --
 5      A.    Oh, I've rented rowboats in the Sierra Nevada
 6  at Pinecrest Lake.  I owned a canoe for a very long
 7  time, but it mostly sat in the garage filled with
 8  storage materials.  But used it a couple times after I
 9  bought it, but that's probably 20, 25 years ago, maybe.
10      Q.    And you don't have any frequent new
11  experiences in that, so to speak?
12      A.    No.
13      Q.    You would tip your hat to Jon in that scene,
14  right?
15      A.    I think he has much more expertise than I do
16  in canoeing.
17      Q.    Now, you have talked lots of times,
18  particularly when you get excited about the hundreds
19  and hundreds of primary documents that you have
20  reviewed for your opinions and the report, and I just
21  want to make sure that everything's listed in the
22  report that you were referencing when you mentioned
23  these hundreds and hundreds of people and things?
24      A.    Yes, they're all footnoted in the report.
25            The only document that I did not put in the
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 1  report itself was C. Albert White's entire --
 2      Q.    Book?
 3      A.    -- book, although I did quote the relevant
 4  parts of it, and that book has been all put online now
 5  anyway, so anyone can go and make sure my uses of it
 6  were correct.
 7                 MR. HELM:  With that, I'm done.
 8                 CHAIRMAN NOBLE:  Thank you, Mr. Helm.
 9  Is there anyone else who wishes to examine
10  Dr. Littlefield?
11                 MR. HOOD:  I have one very brief
12  question, Mr. Chairman.
13                 CHAIRMAN NOBLE:  Do you believe we
14  can take care of your really brief question before
15  lunch?
16                 MR. HOOD:  I think we can knock it out
17  before lunch.
18                 CHAIRMAN NOBLE:  Okay.
19                 MR. HELM:  Thank you.
20
21                    CROSS-EXAMINATION
22  BY MR. HOOD:
23      Q.    Good afternoon, Dr. Littlefield.
24      A.    Good afternoon.
25      Q.    I'm Sean Hood.  We've met before.  I'm one of
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 1  the counsel for Freeport McMoRan.
 2      A.    Yes, we have met.
 3      Q.    The only question I have for you, or line of
 4  questions, there was some discussion yesterday about
 5  some instances of survey fraud.  Do you remember that
 6  discussion generally?
 7      A.    Yes.
 8      Q.    And on cross-examination Joy Hernbrode asked
 9  you -- you were starting to talk about the survey
10  fraud, and you wanted to elaborate on something, and
11  she said let's leave that for later.  Do you remember
12  that discussion?
13      A.    Yes.
14      Q.    Would you elaborate on what you wanted to say
15  on the survey fraud issue?
16      A.    The implication seemed to be in that
17  testimony that because there was this -- I don't even
18  remember the name of the fraud that she had me read
19  about.  But the implication seemed to be that because
20  there was survey fraud, that therefore all of the
21  surveys that applied to the Gila River somehow or other
22  were part of that fraud, or at least potentially could
23  have been part of that fraud.
24            And the truth of the matter is, is that the
25  Bureau of Land Management posts all of their survey
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 1  plats online now.  In fact, that's why they are such
 2  good color reproductions in the report.  And the Bureau
 3  of Land Management does recognize which surveys, both
 4  the notes and the plats, were bad surveys, either
 5  because of fraud or because of inept surveyors or
 6  whatever.  And those are identified as being canceled
 7  or withdrawn.
 8            And because the Bureau of Land Management
 9  still posts the materials that I have in my report on
10  its website, without any indication that these were bad
11  surveys, that I took it to mean that the Bureau of Land
12  Management was holding these documents out as being
13  legitimate historical documents, the way they were
14  approved by the Surveyor General of Arizona at the
15  time.
16      Q.    In any of your analysis in your report or
17  otherwise, did you rely upon any surveys, plats or
18  notes that were part of a fraudulent or otherwise
19  erroneous survey?
20      A.    No.  And the one other thing I would add to
21  that is that if the implication was that because of
22  this fraud, which apparently it was fairly large scale,
23  based on the quote she had me read, that the
24  implication that all surveys are bad, then that pretty
25  much undercuts title to pretty much all the lands
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 1  throughout the United States.
 2      Q.    So it was small-scale, in a sense, that
 3  they've been able to identify the ones that had
 4  problems, and they've decertified those, in a
 5  sense?
 6      A.    Yes, correct.
 7                 MR. HOOD:  That's all I have.  Thank
 8  you, Mr. Chairman.
 9                 CHAIRMAN NOBLE:  Mr. McGinnis, do you
10  have anything further?
11                 MR. MCGINNIS:  No, Mr. Chairman.
12                 CHAIRMAN NOBLE:  Then we will take our
13  lunch break, and, Dr. Littlefield, we'll have a few
14  questions for you after lunch.
15                 THE WITNESS:  Okay.
16                 CHAIRMAN NOBLE:  Let's run this at a 90
17  again.  Let's come back in at 1:45, is that 90?
18                 (A lunch recess was taken from
19  12:13 p.m. to 1:45 p.m.)
20                 CHAIRMAN NOBLE:  We are on.
21  Dr. Littlefield, are you ready?
22                 THE WITNESS:  I am ready.
23                 CHAIRMAN NOBLE:  Then we'll come back to
24  order, and I believe that Commissioner Allen has some
25  questions for Dr. Littlefield.
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 1                       EXAMINATION
 2  BY COMMISSIONER ALLEN:
 3      Q.    As you well know, I'm the neophyte on this
 4  thing.  I haven't been around for the 15 or so years
 5  that you guys have, so I've got a few questions
 6  relative to definitions.
 7            And the first one that I would like to cover
 8  with you is the question of ordinary and natural
 9  classification of rivers, navigable streams.
10            Yesterday when you were testifying, you made
11  the comment that you would consider any time prior to
12  1860 as being normal and ordinary or natural and
13  ordinary.  Today you didn't comment on that particular
14  subject.
15            But it seems to me that the crux of the
16  matter of what we're doing here rotates around this
17  particular definition.  In other words, if almost
18  everything that we have had presented here came after
19  1860, so is any of that pertinent in terms of what
20  we're trying to decide here today?
21      A.    I think, first of all, that the phrase
22  ordinary and natural is a legal definition, although at
23  least from a nonlawyer's perspective, it seems to have
24  a lot of ambiguity to it.
25            But with regard to the last part of your
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 1  question, at least the historical materials that I have
 2  presented are almost all post-1860.  Well, there are a
 3  couple of -- there's the Garces expedition, which was
 4  1775 and so on.
 5            I think that those materials can help shed
 6  light on what the river was like in its ordinary and
 7  natural condition, if by no other means than by
 8  extrapolation.  You can understand that the river -- to
 9  give you a general idea, you can understand that the
10  Gila River frequently had major floods on it, and you
11  don't need to try and extrapolate that to a time when
12  there were no dams on it, for example, to learn that it
13  had major floods on it.
14            The same is true in terms of the widths of
15  the river in the survey records that I talked about.
16  Again, the understanding is that some or a large part
17  of that water was taken out by irrigation, but you can
18  still consider the evidence of where the river was when
19  the surveys were done, with the understanding that the
20  diversion dams may have had some impact on that.
21            So in a perfect world we wouldn't have any
22  dams on the river or any diversions, and then it would
23  be all very nice and neat and tidy.  But given the
24  reality of what exists, from my point of view, you work
25  with what you have and try and -- with the realization
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 1  that it's not a perfect situation.
 2            Does that answer your question?
 3      Q.    Partially.
 4      A.    Okay.
 5      Q.    If you look at the last 500 years of climatic
 6  records that are specific --
 7      A.    Right.
 8      Q.    -- to tree ring data, up until about 1880,
 9  1860 -- actually, it's probably 1860.  There were
10  probably four separate periods when flooding occurred,
11  but nothing like actually occurred in the time frame of
12  around 1895, 1901, 1915.  So from that standpoint, the
13  river system had attained some sort of equilibrium
14  condition, and the records that we have show that there
15  was a meandering stream with gallery forests and this
16  type of thing.
17            So my question has to do with did that not
18  constitute the normal and natural, the ordinary and
19  natural condition of the river?
20      A.    Well, I guess you could also add to that
21  question, go all the way back to the time of the
22  Hohokam, which were maybe around 800 or so A.D., and
23  they left, apparently, although I guess the Pimas would
24  maybe --
25      Q.    Question that?
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 1      A.    -- take issue with that.
 2            But in any event, something happened during
 3  that period to make many of the people go away, and it
 4  was a fairly extended time period, and so the -- I
 5  don't know if I could say that that is part of the
 6  ordinary and natural condition.
 7            As a sort of layperson, nonlegal person, I
 8  would take the phrase to mean you should take into
 9  consideration the fact that there are man-made
10  structures that are having an impact on the river as
11  much as you can, but that you can also learn a
12  considerable amount of information about the river even
13  with those structures in place.
14            You know, again, I think the phrase is
15  somewhat ambiguous, but I'm not going to be a judge or
16  the Commission or an attorney, and I would just say
17  it's difficult to understand exactly what that phrase
18  means and how far back.  If you want to take it, I
19  guess, in its purest form, you could say you have to go
20  all the way back before there were any human beings in
21  the area, and how many --
22      Q.    That's pushing it.
23      A.    -- millennia would that be?
24      Q.    The only thing that concerns me about that is
25  that we know that within the last hundred years or so
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 1  we have had significant events, both drought and
 2  flooding.  And if you look at the record that exists
 3  over the past, well, since 1885, let's say, we have had
 4  numerous floods that exceeded anything that occurred in
 5  the 400 years prior to that.
 6            And so from my perspective, it seems to me
 7  that we had a river that was established and in
 8  equilibrium prior to 1860 and that quite probably that
 9  ought to be the time frame that we're looking at.
10            On the other hand, you've got cyclic events
11  that have occurred even during that 400-year period, as
12  evidenced by the tree ring data.  And the cyclic events
13  seem to be brought through into the last hundred, 120
14  years, let's say, where we have droughts, but it seems
15  to be much more accelerated or emphasized now than it
16  was in any time during the 400 years prior to this.
17  So...
18      A.    Well, I can add one more thing to that.  I've
19  been doing some other significant work, not in
20  navigability, but in relation to appropriation on
21  another western river that is confidential, but it also
22  has major dams on the river.  And it was pretty widely
23  acknowledged by Bureau of Reclamation engineers and
24  others that the impact of these dams -- I can't speak
25  to the drought portion of it, but that by damming the
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 1  river, phreatophytes grew in the riverbed, and when
 2  there were major floods that overtopped the dams, that
 3  made the floods worse because there was no channel to
 4  convey the water downstream.
 5            So there was a clear recognition among these
 6  engineers that at least on this other river the
 7  flooding was significantly impacted by the construction
 8  of the dams.
 9      Q.    I think you would see that on the Colorado
10  River as well.
11      A.    Yes.
12      Q.    Especially with the 1983 and the late '70s.
13      A.    Yes.
14      Q.    The floods that we had at that point in time.
15            Let's go back to surveyors' notes and some of
16  the comments that you made.
17            In previous work that I've done in reviewing
18  surveyors, the Surveyor General's instructions in
19  specific cases where the surveyor was instructed to
20  consider previous history of an area.  In your
21  research, do you see that that has ever actually
22  happened, in spite of the fact that the Surveyor
23  General has said it should be considered?
24      A.    The short answer is, no, I've never seen any
25  evidence that the surveyor has done any kind of
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 1  historical work.  They do recognize structures and
 2  buildings and fences and irrigation ditches and roads
 3  and man-made things that I suppose would be historical,
 4  in that they've been there for a while.  But I've never
 5  seen any evidence, and I have used these survey maps in
 6  many, many projects that I've worked on, and not once
 7  have I seen any indication that the surveyors went out
 8  and did any kind of historical background work on the
 9  area involved.
10      Q.    I would agree, and that raises the question
11  about whether the surveyors actually did what the
12  Surveyor General told them to do?
13      A.    That's a fair question.
14      Q.    Frequently surveyors' field notes state the
15  locations of terraces and cut banks where they go down
16  into a streambed.  They also indicate the width of the
17  stream and the depth of the stream.  In the references
18  that you've given us, you haven't indicated in most
19  cases the actual depths of the stream channels and the
20  width of the stream channels.
21            Is there any reason why you have excluded
22  that information?
23      A.    I did include the depths of the stream
24  channel in some cases, and I did include the widths,
25  particularly in relation to the requirement of
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 1  meandering both banks if it was three chains across or
 2  wider.
 3            I don't recall whether I did it in all the
 4  cases, but I did provide some examples of that in the
 5  field notes that I discussed.
 6      Q.    Okay.  In your research relative to the
 7  surveyors' backgrounds, did you ever look and try to
 8  make some determination about where they actually came
 9  from, in terms of their comprehension of what would be
10  created -- or what would be defined as a navigable
11  stream?
12      A.    No.  I did, as I explained on the cross-exam,
13  I did look through their actual, I guess you could call
14  them their personnel files, even though they weren't
15  really employees; they were contractors.  And those
16  files do contain a wide range of information about the
17  surveyor, including, as I indicated, special
18  instructions and that type of thing, and rates of pay.
19            But why these individuals were chosen as
20  surveyors, that I can't answer.  I can suggest that
21  the -- in many cases the surveyors did a huge amount of
22  surveying all over the area, so they clearly came back
23  to what the Land Office thought were reliable
24  individuals and gave them lots of work to do, very
25  large areas involved.
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 1            For example, Theodore White, who did at least
 2  one or two of the townships along the Gila that I
 3  looked at, I've run across him in multiple cases in
 4  other places in the West.  So I guess the Land Office
 5  felt he did a good job or a reliable job, and so they
 6  just kept hiring him to do other pieces of work.
 7      Q.    I've got a question specifically about
 8  White's 1874 survey, section Township 8 South, Range 22
 9  West.  The question was asked of you yesterday, and I
10  think the comment that you made, that you didn't know.
11  But this is right along and east, immediately east of
12  Yuma.
13      A.    Right.
14      Q.    And it extends north and it takes in a small
15  section of the Colorado River.
16      A.    Yes.
17      Q.    And the question that I have is, did he
18  survey or meander the Colorado River?
19      A.    I didn't look for whether he did or not.
20      Q.    Wouldn't it be obvious if you looked at the
21  plat?
22      A.    Yes, and you could blow the ones up that are
23  in my report for that particular township, and it would
24  indicate that.  And I don't recall whether there were
25  meander notes on that.  I can look and see, if you
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 1  would like.
 2      Q.    Yeah, I would.
 3      A.    Okay.
 4            The plat, the print is pretty small, but I
 5  think I can read it, nonetheless.  On the right-hand
 6  side, where the meander data is entered, there are
 7  three boxes; and the one at the top, if I'm reading
 8  this correctly, says, meanders of the left bank of the
 9  Colorado River.
10      Q.    Okay.
11      A.    And when the surveyors referred to banks,
12  they consistently, or as much as I could see,
13  consistently the left bank would be going downstream.
14      Q.    That would be the Arizona side?
15      A.    Yes.  And my assumption, but I did not check
16  this out, is that a California surveyor would have done
17  the right bank.
18      Q.    And the California side of the river was
19  actually surveyed and meandered in the 1865 time?
20      A.    I don't know.
21      Q.    The right bank of the river in that
22  particular case would not have corresponded in any way,
23  shape or form, necessarily, to the left bank, as far as
24  the offset in the time frame?
25      A.    That could be, yes.


Coash & Coash, Inc.







GILA RIVER      VOL. VII      08/19/2014 Page 1645


 1      Q.    What were the other two?
 2      A.    The other two, meanders of the right bank of
 3  the Gila River and meanders of the left bank.
 4            And as I explained in my testimony, these
 5  were one bank done under the 1864 manual, as I recall,
 6  where they were doing one-bank meanders.  And Theodore
 7  White explained that he changed from one bank to the
 8  other because of difficulties in continuing on one
 9  side.  And so I haven't checked the actual degree
10  bearings and all that in here, but I'm assuming that
11  the box that says it's the right bank is for when he
12  did that piece of the river and the left bank the other
13  piece of the river.
14                 MR. MCGINNIS:  Just for the record,
15  Doug, what you're reading from was Figure 15 on Page 56
16  of your report?
17                 THE WITNESS:  Correct.
18                 MR. MCGINNIS:  Okay.  Sorry.  Just
19  wanted to make sure we had the right figure.
20  BY COMMISSIONER ALLEN:
21      Q.    Just one further question.
22            In the area just immediately north of the
23  Town of Gila Bend, where the Gila River makes a very
24  sharp turn to the right, that was one of the areas that
25  you actually utilized in your presentation of an
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 1  example?
 2      A.    Yes.
 3      Q.    Okay.  Part of that area, one or two sections
 4  are actually Gila River Indian Reservation locations?
 5      A.    I'm not -- I don't know for sure, but...
 6      Q.    Well, the question is, when there was a
 7  reservation that was established prior to the time that
 8  statehood occurred, if the river was to be meandered on
 9  both sides of the river, but the boundary of the
10  reservation included the full width of the river at
11  that particular point, would it have been meandered, or
12  would it have even been surveyed?
13      A.    I don't know with regard to the Gila.  I can
14  offer an example that I actually will probably talk
15  about on the Salt River, in terms of the Salt River
16  Indian reservation, in that the Surveyor General had to
17  issue some special instructions to surveyors because I
18  guess part of that Indian reservation's boundary is the
19  river.  And the Surveyor General had to point out that
20  when the meanders were done along the edge of an Indian
21  reservation, it was not necessarily consistent with a
22  determination of navigability.  So I don't know
23  whether --
24      Q.    So the question, though, is, would it have
25  been surveyed and considered to be a part of the
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 1  ownership of the reservation, or would it still have
 2  been considered a part of the State ownership, if it
 3  were navigable?
 4      A.    I can't answer your question.  I don't know.
 5                 COMMISSIONER ALLEN:  Okay.  That's my
 6  question.
 7                 CHAIRMAN NOBLE:  Are there other
 8  Commissioners with questions?
 9                 (No response.)
10                 CHAIRMAN NOBLE:  Is there anyone else
11  who would like to ask Dr. Littlefield any further
12  questions?
13                 (No response.)
14                 CHAIRMAN NOBLE:  Dr. Littlefield,
15  Mr. McGinnis, I believe your testimony has been
16  concluded.
17                 THE WITNESS:  Thank you very much.
18                 CHAIRMAN NOBLE:  Thank you.
19                 Mr. McGinnis, do you have another
20  witness you would like to present?
21                 MR. MCGINNIS:  We do, Mr. Chairman.  Our
22  other witness is Bob Mussetter, and I think his
23  technology stuff is all set up.  He just needs to come
24  up.
25                 Push the button and turn it on.
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 1             ROBERT A. MUSSETTER, Ph.D., P.E.,
 2  called as a witness on behalf of the Salt River Project
 3  Agricultural Improvement and Power District and Salt
 4  River Valley Water Users' Association, was examined and
 5  testified as follows:
 6
 7                    DIRECT EXAMINATION
 8  BY MR. MCGINNIS:
 9      Q.    Are you all set?
10      A.    I'm all set.
11      Q.    Dr. Mussetter, could you give us your full
12  name?
13      A.    My full name is Robert A. Mussetter.
14      Q.    Can you spell that for us?
15      A.    Yes.  Last name is M-U-S-S-E-T-T-E-R.
16      Q.    And --
17                 CHAIRMAN NOBLE:  Mr. McGinnis, could we
18  ask you to pull the microphone somewhat closer to you?
19                 Thank you.
20  BY MR. MCGINNIS:
21      Q.    Okay.  Dr. Mussetter, can you tell us who
22  your current employer is?
23      A.    I'm currently employed by Tetra Tech,
24  Incorporated.
25      Q.    And where is that located?
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 1      A.    My home office is in Fort Collins, Colorado.
 2  Our headquarters is in Pasadena, California.
 3      Q.    And what's your current position there at
 4  Tetra Tech?
 5      A.    I'm a program manager and I'm a discipline
 6  leader for hydraulic engineering, among the group that
 7  I'm part of that consists of roughly 120 people.
 8      Q.    Did you submit a curriculum vitae/resumé in
 9  this case?
10      A.    Yes, I did.
11      Q.    Do you know if it's been marked as Exhibit
12  X018?
13      A.    I'll take your word for that.
14      Q.    What's your educational background?
15      A.    I have a Bachelor of Science degree in civil
16  engineering from Montana State University, and then I
17  have a Master of Science and a Ph.D. in civil
18  engineering, with emphasis on hydraulic engineering
19  from Colorado State University.
20      Q.    What would you -- how would you characterize
21  your professional specialty?  What do you do?
22      A.    I describe myself as a river engineer.
23      Q.    Does that include geomorphology?
24      A.    It does.  I don't consider myself to be a
25  geomorphologist in the strict sense of the word.  There
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 1  are differences between the engineering viewpoint and
 2  the geomorphology viewpoint, if you will, but I
 3  certainly apply the principles of geomorphology in
 4  almost everything that I work on.
 5      Q.    Does your work involve application of
 6  hydrology?
 7      A.    Yes, it does.
 8      Q.    Do you have any professional registrations?
 9      A.    Yes.  I'm a registered professional engineer
10  in ten states.
11      Q.    And is that like a civil engineer?
12      A.    A registered civil engineer, yes.
13      Q.    About how many years have you been doing
14  river engineering work?
15      A.    I've been in the business since roughly 1980,
16  so close to 34 years, I guess.
17      Q.    And is it your understanding that you're
18  going to be testifying not just on the Gila River
19  today, but also subsequently on the Verde and the Salt?
20      A.    That's my understanding, yes.
21      Q.    And have you prepared or are working on
22  reports on the Salt and the Verde?
23      A.    I have, yes.
24      Q.    How about navigability cases you've worked on
25  outside of Arizona; have you done any navigability work
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 1  in other states?
 2      A.    Yes, I have.
 3      Q.    Will you tell us about those?
 4      A.    Yes.  One that I'm currently involved in is
 5  on the Yadkin River in North Carolina, similar issue to
 6  what we're dealing with here.
 7            I'm also working on a navigability issue on
 8  the Mosquito Fork River in Alaska.
 9      Q.    You said Yadkin.  Is that Y-A-D-K-I-N?
10      A.    Yes, it is.
11      Q.    And that's in North Carolina?
12      A.    That's correct.
13      Q.    Have you submitted a report or done any other
14  work on that case?
15      A.    I will not be the testifying expert in that
16  case, so the work that I've done is more to support my
17  partner's testimony in that case; but I've done quite a
18  lot of technical work on it.
19      Q.    Okay.  Somebody from your firm is going to be
20  testifying in that Yadkin River case?
21      A.    Yes.  Dr. Harvey, actually.
22      Q.    How about, you said, Mosquito Fork River?
23      A.    Yes.
24      Q.    Where is that?
25      A.    That's in Alaska.
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 1      Q.    And have you done a report or anything there?
 2      A.    I have not completed a report.  I've been
 3  working on that for a while.
 4      Q.    Do you know if that case is in Federal Court,
 5  State Court, or some administrative proceeding?
 6      A.    I believe it's Federal Court.
 7      Q.    Who is your client there in Alaska?
 8      A.    Department of Justice.
 9      Q.    How about in the North Carolina case, who is
10  your client?
11      A.    The ultimate client is Alcoa.
12      Q.    Is that a big aluminum company?
13      A.    Yes.
14      Q.    Have you also been retained to do some work
15  in the PPL Montana case?
16      A.    Yes.  I sort of had a brain lapse there and
17  skipped over that one.  We were retained to help
18  prepare the case for PPL Montana subsequent to the
19  Montana Supreme Court ruling and prior to the
20  U.S. Supreme Court ruling on that.  We worked on it for
21  maybe six months time or so and then things have just
22  gone dormant there as they're trying to sort out where
23  they're going with it.
24      Q.    And is that the same PPL Montana case that
25  we've referred to several times during the hearing?
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 1      A.    It is, yes.
 2      Q.    How about other work in Arizona?  Are you
 3  currently working on a case involving Aravaipa Creek?
 4      A.    I am, yes.
 5      Q.    That's not a navigability case, right?
 6      A.    It is -- my understanding is it's a
 7  wilderness water rights case.
 8      Q.    And that's in Arizona?
 9      A.    It is in Arizona, yes.
10      Q.    And who is your client there?
11      A.    Salt River Project.
12      Q.    Have you also done some work previously in
13  Arizona on the Bill Williams River?
14      A.    Yes.
15      Q.    What was the nature of that work?
16      A.    That was to look at channel maintenance flows
17  and the relationship with riparian vegetation.  Our
18  client there was the Bureau of Land Management.  Sorry.
19      Q.    And I've only really asked you about the
20  navigability work and the other work in Arizona, but
21  you've obviously done a lot of other river engineering
22  work in other states over the last three or four
23  decades, right?
24      A.    That's exclusively what I've done since 1980.
25      Q.    And is that set forth in your CV that's
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 1  attached --
 2      A.    It is.
 3      Q.    -- as an exhibit?
 4      A.    It is.
 5      Q.    Have you ever had an office in Arizona?
 6      A.    Yes.  I worked for a firm called Simons Li &
 7  Associates through most of the 1980s.  In 1984, if I
 8  recall correctly, we opened an office in Tempe, and I
 9  came here to help them open that office and I worked
10  here for about nine months.
11      Q.    Did you serve some time in the military?
12      A.    I did.
13      Q.    And tell us what that was.
14      A.    I went into the Army as a transportation
15  officer.  Interestingly, I was assigned to the only
16  floating craft company in the Army at that time.  And
17  then after about 18 months I transferred to the Corps
18  of Engineers, and I was a combat engineer in a port
19  construction company.
20      Q.    Was that back in the late '70s?
21      A.    In the late '70s, yes.
22      Q.    Have you had some academic teaching
23  experience as well?
24      A.    Not formal academic teaching experience.  I
25  am faculty-affiliated at Colorado State University,
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 1  mainly for the purpose of serving on graduate
 2  committees.  I have taught short courses and other
 3  types of courses throughout my career.
 4      Q.    Listed on your litigation experience in your
 5  resumé, there's a case and it says County of Mariposa.
 6  I assume it means Maricopa here in Arizona?
 7      A.    Yes.
 8      Q.    Do you recall that?
 9      A.    Yes.
10      Q.    And it's Burlington Northern and Santa Fe
11  Railway Company versus the State of Arizona in 2002.
12  Can you tell us a little bit about what your work was
13  in that case?
14      A.    Actually, I need to correct that.  That is
15  not Maricopa County.  It's Kingman, and I guess it must
16  be Mariposa County.
17      Q.    Mohave, maybe?
18      A.    Maybe.
19                 COMMISSIONER ALLEN:  Mohave.
20                 THE WITNESS:  Okay.  Yes, we were
21  retained by Burlington Northern and Santa Fe subsequent
22  to an Amtrak derailment that occurred as a result of a
23  bridge failure and there were some personal injuries
24  there, and our role was to try to help them sort out
25  what the cause of the bridge failure was.
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 1  BY MR. MCGINNIS:
 2      Q.    And was that bridge over the Gila River?
 3      A.    No, it was not.
 4      Q.    Was it over -- what river was it over?
 5      A.    It was a small arroyo that came down off the
 6  mountain just north of Kingman.
 7      Q.    Also listed on your resumé, you have some
 8  work that you did on design of standard project flood
 9  channelization for a two-mile reach of the Agua Fria
10  River in Arizona.  Can you tell us what that work was?
11      A.    Yes.  That is the project that I worked on
12  most of the time while I was here in Tempe, and it was
13  to design, basically, soil-cement channelization along
14  that reach of the Agua Fria.  If I recall correctly, it
15  was between McDowell and Thomas Road, maybe Buckeye.  I
16  don't remember clearly now.
17      Q.    When was that?
18      A.    In the mid 1980s; 1984, roughly, '85.
19      Q.    In addition to all your different projects
20  you've worked on, have you published professional
21  papers in the area?
22      A.    Yes, I have.
23      Q.    Approximately how many?
24      A.    I haven't counted them.  A few dozen, maybe
25  several dozen.
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 1      Q.    On your CV there's several pages; is that
 2  right?
 3      A.    Yeah.
 4      Q.    My favorite one, by the way, is the one you
 5  wrote in 1982 which is called "Excuse me.  What is that
 6  word you're using?  A lecture to the seminar on
 7  Scientific Testimony in Water Court:  Frustrations of
 8  Expert Witnesses."  I think we all see that sometimes.
 9  So at some point during the testimony and I say, excuse
10  me, what is that word you're using, you'll know what
11  I'm asking.
12      A.    We'll try to avoid that.
13      Q.    In addition to your professional background
14  and experience, do you also have some boating
15  experience?
16      A.    Yes.
17      Q.    What does that involve?
18      A.    In much of the work that I do, much of the --
19  let me start over.
20            Much of the work that I do involves boating
21  to collect data, so I've spent many days, long periods
22  of time on various rivers around the country collecting
23  data professionally.
24            I'm also a recreational rafter, and so I have
25  a white-water raft and I run rivers, I think as
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 1  Mr. Fuller said, as often as time permits.  So yes, I
 2  have quite a lot of experience with boating.
 3      Q.    Approximately how long have you been doing
 4  white-water rafting?
 5      A.    My first white-water raft trip, as I recall,
 6  was in 1991.
 7      Q.    Have you done any rafting in Arizona?
 8      A.    I have.  I've run the Grand Canyon twice.
 9      Q.    Okay.  What types of boats have you used in
10  the rafting experiences you have had?
11      A.    Mostly it's a -- I have a 16-foot self-baling
12  white-water raft.  That's typically what I use.  I also
13  have a small inflatable kayak that I periodically use.
14      Q.    In your work in this case, did you prepare a
15  declaration entitled Navigability of the Gila River
16  Between the Arizona-New Mexico State Line and the
17  Confluence with the Colorado River?
18      A.    Yes, I did.
19      Q.    And at least by my records, it's marked as
20  Exhibit X003 and has been submitted.
21      A.    I accept that.
22      Q.    Did you review any prior reports from the
23  proceedings from the '90s and the early 2000s written
24  by Stanley Schumm in doing this work?
25      A.    Yes, I did.  I reviewed Stan's, Dr. Schumm's,
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 1  report and a lot of the background material that he had
 2  assembled to support that report.
 3      Q.    Are you familiar with Dr. Schumm?
 4      A.    Yes, very familiar.  I first worked
 5  professionally with Dr. Schumm in the late -- mid to
 6  late 1980s.  In 1984 he became a partner in my
 7  engineering firm that was called Mussetter Engineering
 8  at the time, and he stayed as part owner of that
 9  company through until our -- until we sold the firm to
10  Tetra Tech in 2009.  And he stayed with us even after
11  we were part of Tetra Tech.
12      Q.    Is it your understanding that he testified on
13  the Gila River and some other rivers before this
14  Commission back a decade or so ago?
15      A.    Yes.
16      Q.    Was he working with you in your firm at the
17  time he did that?
18      A.    Yes, he was.
19      Q.    Did you have conversations with him about his
20  work at the time he was doing it?
21      A.    Yes, I did.
22      Q.    And I think you said you went back and
23  reviewed some of his old reports when you prepared this
24  new report of your own?
25      A.    That's correct.
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 1      Q.    Did you find anything in his prior reports
 2  that you disagreed with?
 3      A.    Not that I recall.
 4      Q.    Did you go back and review the transcript of
 5  his testimony on the Gila River before?
 6      A.    Yes, I did.
 7      Q.    Did you find anything in there that you
 8  recall that you disagreed with?
 9      A.    No, I did not.
10      Q.    Did you prepare a PowerPoint presentation to
11  assist in your testimony today?
12      A.    Yes, I did.
13      Q.    And we have that up on the screen.  My
14  understanding is that is now worked as Exhibit X022.
15            And before we get started on it, I know you
16  made -- let me ask you the question.
17                 MR. MCGINNIS:  Yes?
18                 MS. HERNBRODE:  I believe it may be
19  X026, Mark.
20                 MR. MCGINNIS:  Okay.  I thought the
21  original was X022 and then it was replaced with a new
22  one.
23                 MS. HERNBRODE:  Oh, that may be the
24  revised.  I apologize.
25                 MR. MEHNERT:  That's correct.
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 1                 MR. MCGINNIS:  The revised one is 022?
 2                 MR. MEHNERT:  The original is O22 and
 3  the revised one is 026.
 4                 MR. MCGINNIS:  Okay, it's 026 then.
 5  Thank you.  We talked about how he was going to --
 6  okay.
 7  BY MR. MCGINNIS:
 8      Q.    So the one you have up on the screen is X026.
 9      A.    Okay.
10      Q.    Okay.  And since we talked about the
11  revision, did you make a revision to your PowerPoint
12  presentation since the hearing happened back in June?
13      A.    Yes.  I added one slide.
14      Q.    Do you recall which slide that is?
15      A.    I would have to look through.
16      Q.    Okay, can you tell us, as we go through, the
17  one slide you added?
18      A.    I'll point that out.
19      Q.    I think it's 11, but we'll just have to
20  remember as we go through.
21      A.    That sounds right.
22      Q.    So you prepared this PowerPoint presentation
23  yourself?
24      A.    I did.
25      Q.    Okay.  What I want to do is have you walk
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 1  through it.
 2      A.    Okay.
 3      Q.    So obviously this is the cover slide.  Let's
 4  go to the next slide, which would be Slide 2.  What do
 5  you have here on Slide 2?
 6      A.    So this is simply the language from the
 7  Arizona Revised Statutes that defines navigability or
 8  what constitutes a navigable waterway.  And so this is
 9  basically the language that I have in my mind when I do
10  my evaluations of whether or not the Gila River is
11  navigable.
12      Q.    Okay, and that's ARS 37-1101(5)?
13      A.    Correct.
14      Q.    Move on to Slide 3 then.
15            Slide 3 says Definition of Navigability.
16  What's that mean?
17      A.    Well, it's clarification that I think is
18  particularly relevant to the issues that we're talking
19  about here, especially in view of Mr. Fuller's
20  testimony that present-day recreational use of boats
21  can be probative, if that's the correct word; but it
22  has to be confined to issues that show the river could
23  sustain the kinds of commercial use that, as a
24  realistic matter, might have occurred at the time of
25  statehood.
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 1            In other words, just because I can take some
 2  kind of modern craft down a river doesn't necessarily
 3  mean at the date of statehood that the river was
 4  navigable.
 5      Q.    And the reference to PPL Montana there, is
 6  that to the U.S. Supreme Court opinion in that case?
 7      A.    That's correct.
 8      Q.    And what you just said about what that case
 9  means, is that your opinion as a river engineer, or do
10  you have any legal training?
11      A.    I have no legal training.  I'm just taking
12  the plain language meaning of the words.
13      Q.    And in your work that you have done,
14  especially in the litigation context, is it common for
15  river engineers such as yourself to have to deal with
16  legal standards and apply them?
17      A.    Yes.  I've been doing that for 20, 25 years.
18      Q.    And I assume since you have a quote here from
19  the Supreme Court opinion, have you reviewed that
20  decision?
21      A.    Yes, I have.
22      Q.    Let's go to Slide 4 then.
23            This one, is this a slide that you prepared?
24      A.    Well, the figure itself is from Dr. Schumm's
25  work.
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 1      Q.    Okay.  Was this slide also in the prior
 2  reports that Dr. Schumm submitted to the Commission?
 3      A.    It was, yes.
 4      Q.    And I know he's tried to explain it to me a
 5  few times, but it's been a while, so I would like you
 6  to take us through what this slide means, what the
 7  different parts of it mean and what its relevance is
 8  for purposes of what the Commission's job is.
 9      A.    Yes.  The point of this slide in the
10  big-picture sense is that rivers, their form and
11  process follows a continuum.  So we have rivers that
12  grade from basically straight, although there aren't
13  many truly straight natural rivers, to meandering to
14  braided plan forms, and there are a wide variety of
15  factors that affect which one of those categories a
16  river falls into.
17            In this particular diagram, the rivers that
18  have the character in the upper left corner tend to be
19  more stable, less dynamic than those that occupy the
20  zones in the lower right corner.  So we grade from
21  stable to more unstable or more dynamic, if you will,
22  and then there's a whole suite of river types in
23  between that that we see if we look at various rivers
24  around the country.
25            What Dr. Schumm did here is, he basically
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 1  listed, I would say, most of the important factors that
 2  affect the character of the river and which particular
 3  category any given river would fall into.
 4            So across the top we have channel type, and
 5  this, he's referring here to the manner in which the
 6  river carries its sediment load.  So straight rivers,
 7  single-thread rivers that tend to have a fairly narrow
 8  channel, somewhat deeper channel tend to carry the bulk
 9  of their sediment in suspension.  In other words, the
10  sediment is just suspended up into the water and being
11  carried along basically the same speed as the flow.
12            And then as we grade from those types of
13  rivers down to the braided kind, the sediment load
14  trends from being mostly carried in suspension to
15  mostly being carried as bedload; and what that means
16  is, it's being carried basically in contact with the
17  bed.  It's rolling or sliding or saltating along the
18  bed, and this is how we get bedforms in the rivers.
19            On the bottom he lists a variety of other
20  factors.  So the top one is just a rehash of what I
21  just described relative to the type of load in the
22  channel.  Sediment size, again, he's suggesting that
23  most single-thread meandering rivers have relatively
24  fine-grain bed material.  That would be sand or perhaps
25  even in some cases silts and clays.  And then as we
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 1  grade to the braided type, they tend to be coarser
 2  grain bed material, grading from sand up into the
 3  gravels and cobbles.
 4            But we have to be careful with this, because
 5  you can certainly have braided sand-bed rivers, and
 6  I'll show you an example in a minute.  The Gila is an
 7  example of that as well, although there's a fair amount
 8  of gravel in the Gila, too.
 9            We also tend to have steeper gradients as we
10  go from the left to the right.  So that the relative
11  energy of the flow increases from the single-thread
12  meandering channels to the braided channels.  So that's
13  part of the reason that the braided channels are more
14  dynamic, and so the water goes faster, the flow
15  velocity tends to be higher, the stream power that's
16  responsible for moving the sediment is also higher.
17            So I think that kind of covers the
18  highlights.
19      Q.    So how does where a particular river or
20  particular segment of the river fits on this graph have
21  to do with the possibility of whether it's navigable or
22  not?
23      A.    Yeah, well, the main point is, single-thread
24  meandering rivers, the Type 2, 3a, even the 3b, perhaps
25  even 4, would tend to have narrower channels, as I
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 1  said.  They would tend to have deeper flow, partly
 2  because they have to have a bigger cross-sectional area
 3  to move the water through at the lower velocities in
 4  these flatter gradients.  And so you would have more
 5  flow depth and, therefore, it would be more susceptible
 6  to navigation.
 7            The braided channels tend to be very wide.
 8  They tend to be very shallow.  We call that a high
 9  width-to-depth ratio channel.  The width is very large
10  in relation to the depth versus low width-to-depth in
11  the single-thread meandering channels.  And because
12  they tend to be very shallow, that's one of the reasons
13  that braided channels, it would be questionable, or at
14  least that grades them in the direction of not being
15  navigable.
16      Q.    Okay.  And is this just -- is where they fit
17  on this chart just one factor in a determination of
18  navigability, or is it determinative?
19      A.    It's one factor.
20      Q.    Okay.  Let's go on to Slide 5 then.  Is this
21  a photograph that you took personally?
22      A.    No, it is not.  It's an aerial image.
23      Q.    What river is it?
24      A.    This is the Colorado River, and it's actually
25  the navigable section of the Colorado River right


Coash & Coash, Inc.







GILA RIVER      VOL. VII      08/19/2014 Page 1668


 1  before -- right, excuse me, below the Green River
 2  confluence.  So this slide and several of the
 3  subsequent slides I'm showing just to illustrate so
 4  that you can get a visual idea of what I'm referring to
 5  when I talk about these various types of channels.
 6            So this is a single-thread channel that
 7  actually was determined to be navigable.
 8      Q.    And was that in the U.S. versus Utah case?
 9      A.    That's correct.
10      Q.    And is the stability of the channel in this
11  particular river affected by bedrock?
12      A.    Yes.  That's a very important factor.  This
13  is bedrock outcrop along both sides of the river, so
14  it's formed in a very narrow canyon, so the river
15  doesn't have the opportunity to move back and forth
16  laterally.
17      Q.    And you heard Mr. Helm earlier refer to the
18  L.A. River, and I think he was talking about the
19  concreted portion of the L.A. River; but does this have
20  a similar effect that that has in the L.A. River?
21      A.    Yes.  This material is somewhat erodible;
22  whereas the concrete in the L.A. River is probably
23  non-erodible, but similar concept.
24      Q.    Moving on to Slide 6.
25      A.    Okay.
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 1      Q.    Where is this river?
 2      A.    So this is a reach of the Mosquito Fork River
 3  up in an area that's called Mosquito Flats, and this is
 4  a good illustration of the single-thread meandering
 5  channels, Type 2, maybe 3a, in Dr. Schumm's chart.
 6  Very flat gradient, a very sinuous plan form.  There is
 7  sediment moving in the river.  There certainly are
 8  sandbars.  Most of them, though, are what we would call
 9  point bars that occur on the insides of the bends.  The
10  flow is relatively deep here, and so I don't have
11  trouble believing that a reasonable, you know,
12  watercraft could be navigated down a river like this.
13      Q.    And is this the same river you're working on
14  currently in Alaska?
15      A.    It is a segment of that river, yes.
16      Q.    And this river, we're looking at this picture
17  with the big bends and meanders in it.  What happens
18  when there's a flood on this river; where does the
19  water go?
20      A.    Well, a good part of the water, of course,
21  stays in the channel and follows the meandering path of
22  the single-thread alignment; but the flow that exceeds
23  the top of the bank cuts straight across between these
24  meander bends, and so you tend to have at least the top
25  of the water column going more or less straight down
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 1  the valley.
 2      Q.    But, generally, when the water level then
 3  goes back down, does the low-flow channel go back to
 4  where it was before?
 5      A.    Yes.  Channels like this, as I indicated,
 6  tend to be less dynamic or more stable.  So they don't
 7  shift around rapidly, typically.  You can have
 8  avulsions, but they happen rarely, because of the
 9  vegetation and the types of the boundary materials.
10  And so the water gets up, it's like a big lake, it
11  flows across the overbanks, and then it drops back down
12  and the channel is essentially in the same place it was
13  when you started.
14      Q.    And is this photo on Slide 6, is this a photo
15  you took yourself?
16      A.    This is a photo I took.
17      Q.    Let's move on to Slide 7.
18      A.    Okay.
19      Q.    Where is this river?
20      A.    This is a small segment of the Platte River
21  in Central Nebraska.
22      Q.    And is this a photograph you took yourself,
23  or did you get it somewhere?
24      A.    This is actually an aerial photograph, color
25  infrared photo, that was taken as part of the work for
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 1  the Platte River Recovery Implementation Program.  I
 2  did not take this photo.
 3      Q.    And what was your purpose of including this
 4  photograph in your presentation?
 5      A.    So this is an example of a highly braided
 6  sand-bed type river.  If you recall from Dr. Schumm's
 7  chart, he indicated that braided rivers tend to have
 8  coarser bed material than nonbraided rivers.
 9            This is sort of one of the exceptions to
10  that.  It's a case where historically I think the
11  Platte River has been described as a mile wide and an
12  inch deep.  It's much more confined and much narrower
13  now than it was, say, at the turn of the century,
14  primarily because of the invasion of vegetation, flow
15  regulation by the dams and so on.  But this is a good
16  example of a very braided sand-bed system.
17      Q.    Do you know if this river has been determined
18  navigable or not?
19      A.    It's my understanding that it is not
20  navigable.
21      Q.    What happens when this river floods?
22      A.    Well, so, basically, the water surface, the
23  amount of water in the channel, this blue line happens
24  to be a line that is from a modeling exercise that we
25  were working on.  It represents a flow of 1,200 cubic
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 1  feet per second.  So it's a fairly substantial flow,
 2  roughly the median flow in that part of Nebraska.
 3      Q.    And let me stop you there, because I know
 4  when I first saw this slide, I was confused by it; and
 5  that is, the graph on the bottom of the slide, where on
 6  the photograph does that correspond to?
 7      A.    Yes, sorry, I should have explained that.
 8  This brown line is basically the ground profile along
 9  the white line, and the arrows indicate that we're
10  looking from left to right in the photo, which is also
11  in the downstream direction.  I used the same
12  convention that Dr. Littlefield used.  As a hydraulic
13  engineer, we always refer, when we talk about the right
14  and left bank, it's always with a downstream viewpoint.
15  And so this is plotted the same way.
16            So this little bit of water in this area
17  would be probably about right in -- well, no, it would
18  be over in this zone, because the flow in this picture
19  is considerably lower than the 1,200 cfs that's being
20  modeled.
21      Q.    Okay.
22      A.    So you can see that there's a lot of
23  variability in the flow depth from one side of the
24  channel to the other.
25      Q.    So you have those multiple braided channels.
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 1  What happens when you get a flood and there's more
 2  water?
 3      A.    So one of the things that happens is, the
 4  flow becomes deeper, obviously.  As long as the flow
 5  stays within the bank lines, and I'm showing the
 6  primary bank lines on this side, the flow goes up, we
 7  have more energy in the channel, so a lot of these,
 8  this topographic variability -- let me rephrase that.
 9  Some of the topographic variability dampens out because
10  it -- depending on the flow regime in the river, it can
11  wash out the bedforms and the things that cause that
12  variability.  Some of those are actual sandbars, and
13  they would stay -- they could stay essentially the same
14  as they are in this photo or they would stay there and
15  they maybe migrate downstream, so they'll shift around
16  a little bit, but essentially it would look similar to
17  what you see here.
18      Q.    So on the photo on the top part, when there's
19  a flood, that area in the channel that looks like
20  there's now portions where there's not water in it
21  would be covered with water, is that --
22      A.    That's correct.  And if you had enough water,
23  you would have flow out in the trees out here as well.
24      Q.    And then after the flood, when the water
25  level went back down, would the braids be necessarily
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 1  the same as they were beforehand?
 2      A.    They wouldn't necessarily be the same braids,
 3  but typically you have the same number and the same
 4  sizes.
 5      Q.    Okay.  All right, let's move on to Slide 8
 6  then.
 7            Is this a photograph you took yourself?
 8      A.    It is.
 9      Q.    And where is that?
10      A.    This is the Copper River in Alaska.
11      Q.    And what was your purpose in including this
12  photograph in your presentation?
13      A.    Again, it's just another example of a braided
14  system.  This happens to be a fairly coarse-grained
15  river.  There is obviously a lot of sand in it as well,
16  but if you went down on the ground, you would see that
17  the bed material, the materials that are making up most
18  of these bars are cobbles and gravel.  It's a glacially
19  fed river.
20      Q.    Do you know how the flows of this river
21  compare to the stored flows of the Gila River?
22      A.    Much, much greater.  Just for a scale, I
23  think the distance from this road over to the left bank
24  here is roughly a half mile to three-quarters of a
25  mile.  So it's a very big river.
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 1      Q.    Okay.  Let's move on to Slide 9 then.  Where
 2  is this river?
 3      A.    This is also a river in Alaska.  It's the
 4  Chulitna River, which is a tributary of the Susitna
 5  River near Talkeetna.  And again, this is just one that
 6  I put in because I happened to be closer down on the
 7  ground, and you can get a better idea of what the braid
 8  channels look like.  It's also a primarily gravel-bed
 9  system.  Although, again, there's a lot of sand in it
10  as well.
11      Q.    Were you present when this photograph was
12  taken?
13      A.    I was.
14      Q.    And would you say this river is braided?
15      A.    I certainly would.
16      Q.    Let's go to Slide 10.
17            Why don't you tell us about this slide.
18      A.    Well, so the intent of this slide is to bring
19  us back to the question of the Gila River.  The
20  previous slides were just examples of the types of
21  rivers that we encounter.
22            I titled the slide to make the point.  One of
23  the things that I disagree with Mr. Fuller on, I think
24  he said that the channel pattern is marginally relevant
25  to navigability, or something to that effect; and I
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 1  respectfully disagree with Mr. Fuller about that.  In
 2  my opinion, channel pattern has a lot to do with
 3  whether a river is navigable.
 4            The Gila River has a braided plan form,
 5  particularly after large floods, which means that it
 6  has a very wide, shallow cross-section.  It has
 7  multiple channels, or it has at various times had
 8  multiple channels, and those channels tend to be -- I
 9  use the word unstable in the slide.  Perhaps dynamic
10  would be a better description of that.  They shift
11  around as the flows go through.  Those types of
12  channels are significant challenges to boating, I will
13  say.
14      Q.    Can there ever be a braided river that's
15  navigable?
16      A.    Yes.
17      Q.    Okay.  What does it require?
18      A.    Well, if you have enough flow so that the
19  multiple braid channels have adequate depth for the
20  type of craft that you're using, and that depth has to
21  persist for significant lengths along the channel.  So
22  just being able to find a specific spot in the reach
23  where the water is deep enough to float the boat
24  doesn't mean that you can actually navigate the boat
25  down the channel.
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 1            These types of rivers, I showed you the high
 2  lateral variability in the topography.  They have
 3  similar variability along the length of the river.  So
 4  they go from shallow sections to wide sections, and
 5  that tends to be exaggerated in these types of
 6  channels.
 7      Q.    We've heard talk over decades in this case
 8  about the Mississippi River or at least portions of the
 9  Mississippi being braided.  Would you agree with that?
10      A.    There are sections of the Mississippi that
11  are -- you would characterize as braided at certain
12  flow levels, yes.
13      Q.    Is one of the differences between the
14  Mississippi River and the Gila River volume of flow?
15      A.    Both the volume of flow and the persistence
16  of that flow.
17      Q.    Would you say the difference in flows between
18  the Mississippi and the Gila is significant?
19      A.    I would.
20      Q.    Let's move on to Slide 11, and again, first
21  of all, is this the slide you added from the June
22  version of your PowerPoint?
23      A.    This is the new slide.
24      Q.    Okay.  And tell me why you added that.
25      A.    I just thought it was interesting that there
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 1  was language in the Utah case that basically
 2  acknowledged that one of the principal impediments to
 3  navigation that they were looking at in that case was
 4  the presence of shifting sandbars.
 5      Q.    And is that quotation from the Supreme Court
 6  opinion consistent with what your opinion was even
 7  before you saw that?
 8      A.    Yes.  I think it's just a good illustration.
 9      Q.    Let's move on to Slide 12 then.
10            Here you're talking about Gila River
11  Dynamics.  Tell us what this slide says about that.
12      A.    So sort of in line with Mr. Allen's questions
13  to Dr. Littlefield, I did try to look back beyond the
14  mid 1800s and think about, you know, what was the river
15  like at that time, and how does what we see today or
16  what we read about in the various accounts that we've
17  heard relate to what the river may have looked like
18  back prior to at least European man's influence.
19            And I think it's clear from the documents
20  that there were at least sections of the Gila River in
21  the mid to late 1800s, prior to the big flood period,
22  that were single-thread channels, and they carried, you
23  know, low flow for extended periods of the year.
24            But overall, and I think historically, the
25  characteristics of the Gila River are very strongly
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 1  impacted by floods that occur in the river.  And I
 2  know, you know, the point was made a few minutes ago or
 3  the comment was made that perhaps over the last four --
 4  the floods around the turn of the century that caused
 5  the river to blow out were unlike anything we have had
 6  in the last 400 years.  And I'm not really sure that we
 7  know that.
 8            This river has undoubtedly always been very
 9  dynamic.  It experienced large floods.  The floods that
10  we saw at that time frame were the largest in our
11  recorded record.  And it would appear from the tree
12  ring data that the annual flow volumes maybe were not
13  as large in that historical period, but that doesn't
14  mean that we didn't have really large floods that had
15  the potential to, if you will, blow the river out and
16  cause it to revert back to the braided condition.
17            These channels, like the Gila River,
18  desert-type rivers, rarely achieve an equilibrium form.
19  I think, you know, that's just not my idea.  Will Graf,
20  a very well-known geomorphologist, has written
21  treatises on the matter.
22            They basically work by a big flood comes
23  along, it blows the river out, you get a wide, braided
24  condition, you tear up the banks, you shift the
25  sandbars around and so on.  And then over the next
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 1  period of time the flood recedes and the river kind of
 2  settles down, and it's been described as sort of
 3  recovering back towards a more stable or less dynamic
 4  system.  And then another flood comes along and you
 5  start the process all over again.
 6            So your perception of what that river really
 7  is like depends a lot on what specific point in time
 8  you looked at the river.
 9      Q.    So you saw, just going back a little bit,
10  this morning on -- you know, this morning with
11  Dr. Littlefield there were some maps and there were
12  some hand-drawn versions of the Gila River on there.
13  Based upon what you said, do you think it's possible to
14  draw the Gila River, what it looks like in its ordinary
15  and natural condition, without knowing the particular
16  time you're looking at?
17      A.    I would say it probably is not possible.  You
18  can draw it at any particular point in time, but that
19  doesn't mean that that's what it looked like a year ago
20  or ten years ago or fifty years ago.
21      Q.    Did we cover everything you want to talk
22  about in Slide 12?
23      A.    Yes.  This is just basically a statement that
24  others have looked at the river and demonstrated the
25  process that I've just described from settling down
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 1  towards a single-thread channel to blowing out to a
 2  wide, braided system.
 3      Q.    The last little paragraph there talks about
 4  the flood in January of 1993.  Are you familiar with
 5  that, generally?
 6      A.    Yes.
 7      Q.    And that was a big flood that happened even
 8  downstream on the Gila despite the fact that there were
 9  several storage structures already present upstream,
10  right?
11      A.    That's correct.
12      Q.    Let's move on to Slide 13.
13                 CHAIRMAN NOBLE:  Mr. McGinnis, would
14  this be an appropriate time to take a break?
15                 MR. MCGINNIS:  That would be fine.
16                 CHAIRMAN NOBLE:  Thank you.
17                 MR. MCGINNIS:  We're starting on the
18  graphs, so get a rest.
19                 (A recess was taken from 2:47 p.m. to
20  3:10 p.m.)
21                 CHAIRMAN NOBLE:  Jody, please reflect
22  that Commissioner Henness is not present.
23                 Please proceed.
24  BY MR. MCGINNIS:
25      Q.    Okay, Dr. Mussetter, when we left off, I
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 1  think we were getting ready to start talking about
 2  Slide 13, which says Gila River at Kelvin Flows.  Can
 3  you tell us what this graph shows?
 4      A.    So this slide and a few of the subsequent
 5  slides are intended to illustrate some points about the
 6  flow regime in the Gila River and most of the data are
 7  taken from the Kelvin gauge data.  The blue line is a
 8  very compressed plot of the mean daily flows for the
 9  period of record at that gauge that starts at I believe
10  it's in 1911.  I may have the year slightly wrong, but
11  it's right in this area.
12            And one of the things that you see here is
13  the change in the flow regime as a result of Coolidge
14  Dam.  You had, even in the mean daily flow regime -- of
15  course, this was the very wet period with the large
16  floods, but you have a lot more blue, if you will, in
17  that area, so you're seeing the impacts partly of the
18  operation of Coolidge Dam and then the subsequent flows
19  out to the present time.
20            The red dots are the annual peak flow or the
21  maximum instantaneous flow that happened during each of
22  the years in the period of record.  And so you see the
23  very large floods back around the turn of the century
24  that we've all talked about.  But the interesting thing
25  is, certainly at least two of these peaks were bigger
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 1  than anything we have had since then, but we continue
 2  to have large flood peaks in that system, even with the
 3  dam in place.  So that's one of the main points from
 4  this slide.
 5      Q.    And the data for this graph, is that from the
 6  gauge at Kelvin?
 7      A.    That is the U.S. Geological Survey gauge at
 8  Kelvin.
 9      Q.    Can you tell us where Kelvin is located?  Is
10  it upstream or downstream from Coolidge Dam?
11      A.    It is below Coolidge Dam.
12      Q.    Is it above the Salt River confluence?
13      A.    It is above the Salt River confluence.
14                 COMMISSIONER HORTON:  Mr. McGinnis, it's
15  my understanding Mr. Henness was born in Kelvin.  Very
16  important fact.
17                 MR. MCGINNIS:  All the better reason for
18  us to use the data.
19  BY MR. MCGINNIS:
20      Q.    Anything else you want to talk about in
21  Slide 13?
22      A.    No, I think that's it.
23      Q.    Slide 14 is another graph that says annual
24  hydrographs at Kelvin.  Can you explain this graph to
25  us?
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 1      A.    So this is an attempt to zoom in on a shorter
 2  time frame so that we can see what the typical flow
 3  regime in the river would be at that location.
 4            The blue lines represent the flows on a daily
 5  basis for a complete water year prior to Coolidge Dam.
 6  The bottom line, this line here, is the median flow.
 7  In other words, the discharge at that point recorded at
 8  the gauge is less than is indicated by that line half
 9  the time and it's greater than that half the time over
10  long -- during the period of record, I should say.
11            The top line is the 90th percentile flow.  So
12  what I'm trying to show here is the magnitude of the
13  somewhat larger floods.  And so what this means is that
14  10 percent of the time the mean daily discharge exceeds
15  the value that's plotted there.
16            And then the red lines are the same thing,
17  median flow is the bottom line and 90th percentile flow
18  is the top line, after closure of Coolidge Dam in late
19  1928.  And so we see that the dam changes the flow
20  regime we had under the pre-Coolidge Dam conditions.
21  Somewhat higher flows typically during the winter and
22  perhaps early spring months, and then much lower flows
23  through spring and throughout the summer.  And then
24  when we hit the monsoon season, of course, we start
25  to -- this flow starts to pick up again because of the
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 1  individual storms.
 2            With the dam in place, the flow is pretty
 3  much controlled by the operation of the system, and so
 4  the flows tend to be more even throughout the year.
 5  You don't get that dip.  You have much higher flows,
 6  typically, now in the summertime than you would have
 7  had prior to the closure of the dam.
 8      Q.    And is the data used for this Slide 14 the
 9  same data as Slide 13?
10      A.    It's derived from the data that was plotted
11  in the blue line in the previous plot.
12      Q.    Anything else you want to talk about on
13  Slide 14?
14      A.    No.
15      Q.    Okay.  How about Slide 15, which says Annual
16  Flood Peaks:  Kelvin Snowmelt and Monsoon.  Can you
17  tell us about this graph?
18      A.    So the purpose, again, this is the same data
19  that we've been looking at, just presented in a
20  different way; and the idea here is to illustrate the
21  times of year that we tend to get the large flood
22  peaks.
23            So the red diamond symbols represent the
24  annual peak flows that were recorded since 1928, after
25  closure of the dam.  And the blue triangles represent
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 1  the few peaks that we have during the period of record
 2  prior to 1928.
 3            Two things to take away from this graph.  One
 4  is, we have some sort of moderate -- cluster of
 5  moderate peaks that happen in the wintertime, and those
 6  are associated with mons -- sorry, not monsoonal; with
 7  frontal-type storms that typically come in from the
 8  south.  And then this cluster in the July, August,
 9  September time frame are associated, of course, with
10  the monsoon season.
11            The other interesting thing you can see about
12  this is that we have some very large peaks that occur
13  during both times.  So we can get really big floods
14  during the winter, we can get really big floods during
15  the monsoon season, and those of you that live in the
16  area know that very well.
17            And the other interesting thing is, again, in
18  spite of those, you know, few really large peaks that
19  happened right around the turn of the century, the
20  predam peaks and the postdam peaks are all sort of
21  mixed in together.
22            So undoubtedly the dam does have an impact on
23  the magnitude of the peak.  It attenuates it.  I'm sure
24  the flood frequency curve would be somewhat lower at
25  least for the more frequent, you know, one in two to
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 1  one in ten to twenty-year flood events.  But generally
 2  we still get plenty of big flood peaks even with the
 3  dam in place.
 4      Q.    Do you know whether the Kelvin gauge is
 5  upstream or downstream from the confluence with the
 6  Gila River and the San Pedro?
 7      A.    I do not know the answer to that.  I would
 8  have to look at the map.
 9      Q.    And again, because you're looking at this
10  data at Kelvin, it doesn't reflect any flows from the
11  Salt; is that right?
12      A.    It does not.
13      Q.    And if you were to look at -- have you looked
14  at the data incoming from the Salt?
15      A.    I have.
16      Q.    And the Gila?
17      A.    I have.
18      Q.    Is it similar to this, in terms of where the
19  peaks are and where the valleys are, in terms of this
20  data from Kelvin?
21      A.    Do you mean the Salt, the actual Salt River
22  flows?
23      Q.    Yeah, the Salt River flows that come into the
24  Gila.
25      A.    Yeah.
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 1      Q.    I'm just trying to think of -- ask you
 2  whether those are -- would you think those would be
 3  different in character or magnitude in terms of what
 4  the flows are over the course of the year than what you
 5  see at Kelvin?
 6      A.    The magnitude, of course, are somewhat
 7  different because the watershed is different, but
 8  they're relatively similar, and the patterns are
 9  similar as well.  It responds to the winter frontal
10  storms and it responds to the monsoonal storms as well.
11      Q.    Okay.  Anything else on Slide 15?
12      A.    No.
13      Q.    Okay, Slide 16 says Similar Variability in
14  Annual Volume Pre and Post-statehood.  Can you explain
15  this to you?
16      A.    Yes.  So this is a depiction of a
17  reconstructed flow record.  Perhaps part of the basis
18  for Mr. Allen's questions earlier that goes back to the
19  mid 1600s, Meko and Graybill used tree rings to
20  estimate the magnitude of the annual runoff for about
21  the past 400 -- I guess 300 years prior to the start of
22  the current systematic record.
23            So the dark blue lines are the annual runoff
24  values recorded at the Kelvin (sic) gauge; same data
25  that we have already been discussing.  And then the
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 1  light part of it is the reconstructed record from the
 2  Meko and Graybill 1972 work.
 3            And the main point that I want to show here,
 4  there are a few years here around the turn of the
 5  century again, and even, you know, a few in the more
 6  modern era, that exceed any of the ones that they
 7  estimated back in the earlier part of the record.
 8            But in spite of that, you still see the same
 9  sort of variability.  You see some really big years
10  that fall, you know, well outside of the, if you will,
11  the confidence bands on the mean there on both sides.
12  Very dry periods, very wet periods.
13            And so even though maybe this was a somewhat
14  unusual period, I take from this that the Gila River
15  has always had a very dynamic flow regime; some really
16  wet years, some really dry years, some undoubtedly
17  really big floods.  And I don't see anything in this
18  that suggests that during this fairly short period of
19  time that we see here, that we wouldn't have had big
20  floods going even farther back in time.
21      Q.    And as a river hydrologist, would you believe
22  that the variability in those flows over time from
23  different years back in the 1600s, 1700s and 1800s
24  would have had impacts on the channel structure similar
25  to what you saw from the floods in the more recorded
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 1  history?
 2      A.    That is the primary point of this.  When it
 3  gets whacked with a really big flood, it would do the
 4  similar things to what we have seen it do in the
 5  recorded history.
 6            And the other interesting thing, and I'll
 7  make this point again in a few minutes, but a lot of
 8  the anecdotal evidence we have about what the sort of
 9  pre-European influence river looked like comes from
10  this period in the mid 1800s.  There was one large
11  runoff year in the mid 1860s, but that is really a
12  pretty low flow period.  There are very few really high
13  events in there.
14            And so I take from that that that's one of
15  the reasons that during that period of time you would
16  have more of a tendency for a single-thread channel.
17  And as you went farther back, if you had information,
18  you would undoubtedly see a very braided, dynamic
19  system.
20      Q.    And is it your understanding that the
21  statutory and legal definition we're working under is
22  ordinary and natural condition at the date of
23  statehood?
24      A.    That's correct.
25      Q.    And is that part of why you want to look back
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 1  and see how the variability in the ordinary and natural
 2  condition changed over time?
 3      A.    Yes.  In other words, what would the river
 4  have looked like in 1912 at this red line had we not
 5  had all the influences that were going on in this --
 6  particularly in this period of time.
 7      Q.    And I think there was some testimony earlier
 8  that some of the flooding in the early 1900s might have
 9  been affected by human factors?  Remember, there was
10  some discussion earlier about the impact of the
11  phreatophytes and the width of the channel and that
12  kind of thing?
13      A.    Yeah.  The quantities of water that came
14  down, we can't say they were unaffected by human
15  activity, but I think those really large floods, based
16  on the condition of the watershed at that time, would
17  have been really large floods regardless of whether we
18  had been grazing or doing what we were doing.
19            So the presence of the phreatophytes that
20  might have made the water deeper because of the
21  hydraulic reference of the channel is greater and so
22  on, but we would have still had really, really big
23  flows come through the system.
24      Q.    So there would have been a lot of water
25  coming down the system in those years, in the early
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 1  1900s, even if there was no person here at all?
 2      A.    That's correct, and it undoubtedly would have
 3  caused the channel to become braided, just as we saw.
 4  Somewhat maybe different from what we saw, but still
 5  braided.
 6      Q.    And that's just because that's what naturally
 7  happened over time?
 8      A.    That's right.
 9      Q.    Okay.  Anything else you want to talk about
10  with respect to Slide 16?
11      A.    No.
12      Q.    Okay.  How about Slide 17?  This says Annual
13  Peek is Correlated With Annual Volume.  Can you explain
14  this to us?
15      A.    Yeah.  This is just a simple companion slide
16  to the previous one.  Maybe I should have flipped
17  forward and then back to the slide.  But it's just to
18  illustrate that in the recorded history, there's fairly
19  strong correlation between the annual peak discharge
20  and the annual runoff, to make the point that in the
21  previous slide, when we see these really high annual
22  runoff years, that also most likely means that the
23  annual peak discharge, there was a big flood during
24  those years as well, even though we don't have the
25  record to show that.
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 1      Q.    How about Slide 18, what is this showing?
 2      A.    So the next half dozen slides or so really
 3  are just images from the old GLO survey maps, many of
 4  which you've already scene, and I think Dr. Schumm
 5  presented these in his testimony.
 6            And the point is just, again, an illustration
 7  of how in that sort of dry period in the mid 1800s,
 8  when we have descriptions of the river being a
 9  single-thread channel, and then we come forward to a
10  period after the large floods around the turn of the
11  century, and we see a wide, braided channel at that
12  time, showing the influence of the flows.
13            And then this slide is basically just an
14  image showing basically the location of those, the maps
15  that I showed in the previous slide, and then this is
16  an aerial image of that same area so you can see what
17  it looks like today.
18      Q.    And the slide you just flipped to was 19,
19  right?
20      A.    This is Slide 19, yes.  Sorry.
21      Q.    Okay.  How about -- well, let's go back to
22  19.
23      A.    Okay.
24      Q.    Where is that, then; where is that location?
25      A.    It's upstream from the Salt River confluence,
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 1  sort of southeast of the Greater Phoenix area,
 2  basically.
 3      Q.    Now let's move on to Slide 20 then.
 4      A.    Okay.
 5      Q.    Tell us what this is.
 6      A.    Same type of information, intended to
 7  illustrate the same point.  We have a narrower -- it
 8  may be somewhat wider than the previous photograph, but
 9  still single-thread-ish type channel in the mid 1800s,
10  and then we have a somewhat wider channel around 1950,
11  subsequent to the floods that occurred, you know,
12  around the date and right before the date of statehood.
13      Q.    Okay.  And is Slide 21 a location map for
14  that one?
15      A.    Yes, it is.  This is Township 1 North,
16  Range 1 West, and this is just basically on the
17  southwest corner of the Phoenix Metro area.
18      Q.    Right, right close to the Salt River
19  confluence, right?
20      A.    Yes, yes.
21      Q.    How about Slide 22?
22      A.    Well, so I'll go back up to 21.  22 is the
23  next box down.  Again, same sort of thing.  The river
24  cuts across.  The lower right corner is depicted as
25  more or less single-thread channel in the 1883 mapping,
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 1  and now it's a wide, braided channel in 1907.  And this
 2  slide again shows the location and what that area looks
 3  like today.
 4      Q.    And I guess just to put a finer point on it,
 5  let's go back to 22 again.
 6      A.    Okay.
 7      Q.    Is it your testimony that the difference
 8  between the channel shown in 1883 versus the channel
 9  shown in 1907, is that just due to human effects, or is
10  that part of what the river just does?
11      A.    My point is --
12      Q.    Do you understand my question?  It's kind
13  of -- it's not a very good one.
14      A.    I do understand your question, I believe.
15  And my response is that it's -- the difference between
16  those two, the character of the river at those two
17  times, is related to the large floods.  And while human
18  activity may have had some influence on those floods,
19  those floods would almost certainly have been very
20  large and would have had a similar effect.
21      Q.    And they were recurring throughout the
22  historical period that you looked at, right?
23      A.    I'm sure they did, yes.
24      Q.    How about slide -- you are already talked
25  about 23?
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 1      A.    Yes.
 2      Q.    Okay.  Slide 24 is a graph that says
 3  Historical Changes in Gila River (Pima to San Carlos),
 4  and I don't know if that's Reservation or Reservoir,
 5  but you can tell us that.
 6      A.    It's Reservation.  And, in fact, I should
 7  point this out.  In the version of this that was
 8  submitted -- I just discovered this last night -- this
 9  slide was incorrectly labeled.
10      Q.    Okay.  So the version I have in front of me
11  says (San Simon to Pima).
12      A.    Exactly.  Burkham broke his study reach into
13  three pieces, and this was inadvertently labeled as the
14  upstream piece, and it was actually what he called
15  Reach B, which went from the town or village of Pima
16  down to the east boundary of the San Carlos
17  Reservation.
18                 MR. MCGINNIS:  And, Mr. Chairman, with
19  your permission, once we're done today, we'll submit a
20  new version of Slide 24 just so everybody's record's
21  the same.
22                 CHAIRMAN NOBLE:  Thank you.
23                 MR. MCGINNIS:  You're welcome.
24  BY MR. MCGINNIS:
25      Q.    Okay.  Go ahead and tell us what Slide 24 --
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 1  the change you just made doesn't have anything to do
 2  with the graph itself; it's just the label, right?
 3      A.    It's just the label.  It was incorrectly
 4  labeled.
 5      Q.    Okay.  Tell us what the graph means.
 6      A.    The graph basically illustrates the points
 7  that I've been making with the last many slides; that
 8  in the mid 1800s, during that relatively dry period, we
 9  had a fairly narrow, single-thread channel in that
10  reach, and then the floods happened and the width of
11  the channel increased substantially in response to
12  those floods.
13            And then over time it sort of settled down
14  again, and if you will, recovered back towards a less
15  dynamic, more single-thread channel.  And I would make
16  the point that if we had the data to go back through
17  the 1600s and the 1400s and so on and so forth, you
18  would almost undoubtedly see the same type of behavior
19  with time in those reaches.
20      Q.    Okay.  Anything else on Slide 24?
21      A.    No.
22      Q.    Okay.  Let's go on to Slide 25.
23            It says Channel Width Change, Middle Gila
24  River.  Can you tell us about this graph?
25      A.    Yes.  Again, the same illustration.  We have
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 1  a fairly narrow channel, about 60 meters wide, 180 to
 2  190 feet.  We go through the wet period.  It blew out,
 3  became really wide.  And then in this particular reach
 4  the width decreased substantially in the -- around, you
 5  know, during the depression era, mid 1930s.  By that
 6  time it had narrowed back up to something around
 7  60 meters, and then it continued to narrow slightly
 8  until the big flood.  I think that's probably a result
 9  of the 1993 flood, and it blew out.
10            One of the reasons it didn't widen so much
11  here is probably because of the invasion of the
12  phreatophytes and the amount of vegetation that was in
13  the reach.  It was just a more stable system.  The
14  flood didn't last long enough to completely blow it
15  out.
16      Q.    Are there two different locations shown on
17  this one graph?
18      A.    Yes.  We have data from -- this is the
19  Ashurst-Hayden diversion dam and then the railroad
20  bridge that's roughly ten miles downstream from there.
21  And then this, the light blue, goes from that railroad
22  bridge down to just adjacent to Pima Butte.  And he
23  only had -- Huckleberry only had data for the period
24  from 1930 up to the -- around 2000.  1993 actually was
25  the date of his report.
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 1      Q.    Okay.  Anything else on Slide 25?
 2      A.    No.
 3      Q.    Okay.  Let's move on to Slide 26.  Does this
 4  set forth a summary of your opinions?
 5      A.    Yes.
 6      Q.    Can you walk through those for us?
 7      A.    Sure.  So, again, a point that I made early
 8  on, it is clear from the anecdotal evidence that
 9  portions of the Gila River in the mid 1800s did have a
10  single-thread channel, and it was lined with thick
11  stands of woody riparian vegetation and so on.  And I
12  will readily acknowledge that during that time there
13  are portions of the river that could have been floated
14  by a small boat.
15            Again, during that period between 1895 and
16  1916, we had a series of really large floods that
17  scoured away the vegetation, that eroded the banks and
18  caused the channel to widen substantially, as you've
19  seen from many of the images, and the river changed
20  from that sort of single-thread system to a wide,
21  braided plan form.
22      Q.    And these two different conditions that you
23  talk about on Slide 26, is it your understanding those
24  two different things also occurred naturally over the
25  course of time?
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 1      A.    Yes.
 2      Q.    Okay, go ahead.  Sorry.  Slide 27.
 3      A.    Yes.  So in the early 1900s, up to about the
 4  time of statehood, extensive reaches of the Gila River
 5  were dry, and of course a lot of the reason for that
 6  was the diversion and the water use in the system
 7  farther upstream.  Although, I have little doubt that
 8  the Gila was also completely dried up during other
 9  periods of time even before the historic diversions.
10            The braided plan form that existed certainly
11  at that time and the really low flows would have made
12  commercial navigation very impractical.
13            And I also want to make the point that, you
14  know, during the floods navigation is basically
15  impractical, hazardous; but, you know, that's not an
16  ordinary condition of the river.  But nonetheless, even
17  though those times maybe fit outside the definition of
18  ordinary, they have a significant impact on the
19  character of the river during subsequent times, and so
20  we can't discount the effect of those floods on the
21  behavior of the river.
22      Q.    So in terms of the definition of ordinary
23  that you're applying as a river engineer, are you
24  distinguishing between the period of the flood itself
25  and the impacts of the flood that last over time on the
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 1  river after the water has receded?
 2      A.    Yes.
 3      Q.    And is one of those you think is ordinary and
 4  one you think is not?
 5      A.    The specific time when the high water is
 6  there during the flood probably fits outside the
 7  definition of ordinary; but the impacts of that, that
 8  persist sometimes for many years or even decades after
 9  the flood, is an ordinary condition of the river.
10      Q.    Okay.  Go right ahead with the rest of that.
11  Do you have more on that slide?
12      A.    Yes.
13      Q.    Yes.  This is still on 27, right?
14      A.    Yes, this is still on Slide 27.
15      Q.    Okay.
16      A.    So that information describes what the river
17  was like around the date of statehood.  Now, to get to
18  the natural condition, we looked at the slide from Meko
19  and Graybill that extended the record back prior to the
20  mid 1800s.  That clearly shows that big floods almost
21  certainly routinely happened in the system, and because
22  of the character of the materials that the river flows
23  through, the topography, the characteristics of the
24  climate in Arizona, vegetation and that sort of thing,
25  those large floods would have had the same or a very
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 1  similar effect on the river as it did during the period
 2  of recorded history.
 3      Q.    Okay.  Anything else on Slide 27?
 4      A.    No.
 5      Q.    Okay.  Tell me about Slide 28.
 6      A.    Well, this is just a simple statement of my
 7  opinion relative to the question that's before the
 8  Commission here.
 9            Based on everything that I've seen and that
10  I've heard through the however many days of testimony
11  we have had here, that the Gila River was certainly not
12  being used, and I don't believe it was susceptible to
13  use in its ordinary and natural condition as a highway
14  for commerce, using the customary modes of trade and
15  travel on water at the time of Arizona's statehood.
16      Q.    And for purposes of reaching your conclusion,
17  your opinions, do you consider both the term ordinary
18  and natural and the term date of statehood, are both
19  those things important?
20      A.    Yes.
21      Q.    And is that because ordinary and natural
22  tends to change over time in a dynamic dryland river
23  like the Gila?
24      A.    Yes.
25      Q.    I have a couple of just wrapup questions for
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 1  you then.
 2            You were here for Mr. Fuller's testimony back
 3  in June, right?
 4      A.    Yes.
 5      Q.    Do you recall that he testified that flows
 6  outside the range of 10 to 90 percent duration are not
 7  ordinary?  Do you recall that?
 8      A.    Yes.
 9      Q.    Do you agree with that?
10      A.    I more or less agree with that.
11      Q.    And also during that time, you saw that
12  Mr. Fuller, Mr. Gookin, and Mr. Burtell had presented
13  evidence of flow depth at various discharges to support
14  their opinions.  Do you remember that?
15      A.    I do.
16      Q.    And they did in their testimony and their
17  reports; do you remember that?
18      A.    Yes.
19      Q.    According to their reports, the depths were
20  estimated from rating curves using either the Manning
21  equation or measurement data at various stream gauges.
22  Do you recall that?
23      A.    Yes.
24      Q.    Do you have an opinion as to how
25  representative those depths are of the depths in other
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 1  parts of the river that are away from the gauges?
 2      A.    I do have an opinion about that.
 3            Unfortunately, specific data aren't available
 4  to quantify it; but, generally, the geologic survey
 5  locates their gauges in more stable, less dynamic
 6  sections of the river, for obvious reasons.  It's a lot
 7  easier to develop a stable rating curve that they can
 8  use to measure the stream flows.  And so, typically,
 9  USGS gauges are located in areas that would be narrower
10  and deeper than in other parts of the river.
11            And so my opinion would be, particularly with
12  respect to Mr. Burtell's estimates of the depth, I
13  think they're an overestimate, if anything, because of
14  that fact, because his are primarily based on
15  measurement data at the gauges.
16      Q.    And would you believe that it's possible for
17  a river that has a mean depth of 6 inches to have part
18  of the depth, half the depth, be 11 inches and half the
19  depth on the other half of the river be 1 inch?  Does
20  that still come out to a mean of 12; of 6, excuse me?
21      A.    Yes.
22      Q.    Does that happen both across the river and
23  along, up and down the river?
24      A.    It happens across the river and along the
25  length of the river, yes.
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 1      Q.    And my last question.  I don't understand
 2  this, but I'm going to.  Archimedes principle, you and
 3  I talked some about Archimedes principle and how it
 4  relates to displacement and buoyancy, and I'm going to
 5  ask you this in this way, and that is, is there
 6  something to do with Archimedes principle that has to
 7  do with boating?
 8      A.    Well, actually, boating has -- or Archimedes
 9  principle has everything to do with boating, or maybe I
10  said that backwards.
11            Archimedes principle basically says that an
12  object that's put in the water will displace an
13  equivalent weight of water.  So if you have a light
14  boat, it will displace a fairly small amount of water,
15  and therefore, the draft will be fairly small.  And if
16  you have a heavy boat, it will displace more water.
17  And so the size of the boat obviously affects the depth
18  that that boat can float in.
19      Q.    And so a boat that's made --
20      A.    The size and weight.  I'm sorry to interrupt
21  you.
22      Q.    I'm sorry, what?
23      A.    The size and weight of the boat.
24      Q.    So a boat that has the same design as a
25  historic boat, but is made out of lighter weight modern
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 1  materials, will that have a smaller or a larger draft
 2  than the historic boat?
 3      A.    If it's made out of lighter materials, it
 4  would have smaller draft.
 5      Q.    I think we've covered everything in your
 6  PowerPoint.  Are there any other points that you want
 7  to make to the Commission as part of your direct
 8  testimony?
 9      A.    No.  I think I've made all of them.
10                 MR. MCGINNIS:  That's all we have,
11  Mr. Chairman.
12                 CHAIRMAN NOBLE:  Thank you.
13                 Is there anyone that wishes to question
14  Dr. Mussetter?
15                 MS. HERNBRODE:  Mr. Chairman, of course
16  we do.  We would like to do some technology, so we
17  would propose to take a ten-minute break, if that's
18  okay with you.
19                 CHAIRMAN NOBLE:  Certainly, let's do
20  that.
21                 (A recess was taken from 3:41 p.m. to
22  3:50 p.m.)
23                 CHAIRMAN NOBLE:  Please proceed.
24                 MR. SLADE:  Chairman, Commissioners, my
25  name is Edwin Slade.  I am at the Attorney General's
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 1  Office, along with Joy Hernbrode and our team.  We
 2  represent the State Land Department.
 3
 4                    CROSS-EXAMINATION
 5  BY MR. SLADE:
 6      Q.    Dr. Mussetter, we met previously.  Nice to
 7  meet you again.
 8      A.    And you as well.
 9      Q.    We'll try to have a pleasant conversation
10  here.
11      A.    Fair enough.
12      Q.    I wanted to start with talking about your
13  resumé.
14      A.    Okay.
15      Q.    You went into it a little bit with
16  Mr. McGinnis.  You mentioned boating experience that
17  you had.  Can you again tell us the boating experience
18  you have had in Arizona?
19      A.    As best I remember, the only boating
20  experience I have in Arizona is in the Grand Canyon on
21  the Colorado River.
22      Q.    And was that a chartered guide raft trip?
23      A.    No.  No, it was a private trip.
24      Q.    Okay.  Were you the captain, were you a
25  passenger?
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 1      A.    I was the boatman on the boat that I rode in.
 2      Q.    And how many times have you done that?
 3      A.    Two times.
 4      Q.    Have you done any boating on the Gila?
 5      A.    No.
 6      Q.    Have you seen the Gila in person?
 7      A.    Yes.
 8      Q.    What reaches?
 9      A.    I've crossed the Gila a number of times in
10  various places.  I can't even remember over the years.
11            More recently I took a helicopter flight that
12  went essentially from the Salt River confluence down to
13  roughly 25 miles below Gillespie Dam.
14      Q.    And have you been on the ground in any
15  places?  You mentioned you crossed the Gila.  Was that
16  by car?
17      A.    Yes.
18      Q.    Where have you been on the ground at the
19  Gila?
20      A.    Well, as I said, I've -- I haven't done any
21  direct ground measurements or fieldwork on the Gila.
22  I've driven over the Gila River and crossed the channel
23  a number of times.  I don't remember where or
24  specifically when.
25      Q.    Okay.  So for none of the reaches have you
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 1  seen on the ground?  Have you seen the river while
 2  standing on the ground at any of the reaches?
 3      A.    I would say probably not.
 4      Q.    And the time when you flew down the 24 miles
 5  from the confluence, what time of year was that?
 6      A.    It was fall, October or November.  I don't
 7  remember the precise dates.
 8      Q.    And you have done that just once?
 9      A.    Just once.
10      Q.    And what year was that?
11      A.    2013.
12      Q.    Have you had any boating experience on
13  navigable rivers outside of Arizona?
14      A.    Yes.
15      Q.    Could you list which ones?
16      A.    I would probably be hardpressed to list all
17  of them.  One, the first one I can think of, would be
18  the James River in Virginia, close into the Chesapeake
19  Bay.
20                 COMMISSIONER HORTON:  Might I say that's
21  the cradle of the nation, growing up there.
22                 MR. SLADE:  Born, were you born there?
23                 COMMISSIONER HORTON:  Yes.
24                 THE WITNESS:  I've been on the
25  Mississippi River.
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 1                 MR. SPARKS:  I was born there.
 2                 THE WITNESS:  Thank you.
 3                 I've been on parts of the Missouri
 4  River.
 5                 Beyond that, I'm not really sure.  I've
 6  been on many, many rivers in my career, and I would
 7  have to go back and look through the documentation to
 8  figure out whether they are legally considered to be
 9  navigable.
10  BY MR. SLADE:
11      Q.    Okay.  What's your experience with boating in
12  a canoe?  How many -- what rivers have you boated in a
13  canoe?
14      A.    I've boated tributaries of the James River in
15  a canoe.  I have paddled a canoe some on the San Juan
16  River.  I think that's mostly what I remember.
17      Q.    Okay.  You mentioned you worked with
18  Dr. Schumm in his previous work on the Gila, and I just
19  wanted to make sure I heard correctly.  You agree with
20  everything Dr. Schumm has testified to and written in
21  his reports?
22      A.    As far as I recall, I don't remember anything
23  he wrote or said that I didn't agree with.
24      Q.    And when you worked with him in the
25  preparation of his previous Gila testimony and reports,
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 1  what percentage, if any, would you say you contributed?
 2      A.    A very small percentage.  It was more just
 3  conversation about what he was doing and what he was
 4  finding.  I didn't do any direct analysis or work for
 5  him on the case.
 6      Q.    Do you agree that the Colorado has been
 7  deemed a navigable river?
 8      A.    I understand that sections of the Colorado
 9  have been deemed navigable.
10      Q.    Which sections?
11      A.    Well, the one -- the section that I showed
12  you in the picture today is navigable.  I'm not certain
13  about the reach below Yuma.  I assume it probably has,
14  but I don't know that.
15      Q.    Okay, we'll start into the substance.
16            When was the Gila River in its ordinary and
17  natural condition, in your opinion?
18      A.    Well, I'm not sure it's my opinion that
19  counts.  According to, I believe it's the Winkleman
20  decision, they concluded that, you know, it had been
21  affected by diversions by the Native Americans for many
22  centuries prior to the 1800s and then that had kind of
23  died out, and so they considered the Gila to be in its
24  natural condition in the early to mid 1800s.  So I
25  would say something in the mid 1800s, prior to that.
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 1      Q.    So at statehood, the Gila was not in an
 2  ordinary and natural condition?
 3      A.    Certainly wasn't in a natural condition at
 4  that time.
 5      Q.    Was the river flow in an ordinary and natural
 6  condition, the amount of water in the river in a
 7  non-flood time?
 8      A.    I don't know what the flow was at the precise
 9  time Arizona became a state, so I don't know exactly.
10      Q.    Would you agree that there was substantial
11  diversions at statehood?
12      A.    Yes.
13      Q.    And the river channel at statehood, was that
14  in its ordinary and natural condition?
15      A.    Well, again, I said earlier I don't know what
16  the flow was at that precise time, so I don't know if
17  that would be an ordinary condition.  It was not in a
18  natural condition at that time.
19      Q.    But if we're talking about just the geometry
20  of the channel, remove the flow, was the geometry of
21  the channel in its ordinary and natural condition at
22  statehood?
23      A.    Well, if you remove the flow, based on the
24  way ordinary has been defined, I'm not sure that that's
25  a relevant descriptive term.  It's been affected by
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 1  human activities, if that's what you're asking me.
 2      Q.    So it would be tough to assess the channel at
 3  statehood because there's reduced flow; is that what I
 4  heard you say?
 5      A.    Well, the flow regime that was occurring in
 6  that general time frame is different from what would
 7  have occurred under natural conditions.
 8      Q.    If you could turn to your Tab 2, and this
 9  is -- to the admitted evidence, this is Huckleberry's
10  Report of Historical Geomorphology of the Gila River,
11  June 1996.
12            Could you read the highlighted portion,
13  please?
14      A.    Yes.
15                 MR. MCGINNIS:  Excuse me, Mr. Chairman.
16  Could we get an exhibit number on this document?
17                 MR. SLADE:  These were just turned in
18  today, so...
19                 MR. MCGINNIS:  So nobody in the hearing
20  room has seen these documents at all?
21                 MR. SLADE:  You know what, we've got --
22                 MS. HERNBRODE:  He relied on them,
23  though.
24                 MR. SLADE:  We've got an exhibit number
25  for you, actually.
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 1                 MS. HERNBRODE:  He relied on them for
 2  his report.
 3                 MR. MCGINNIS:  But my question was, we
 4  haven't seen these, they haven't been disclosed till
 5  today?  If that's what it is, I just want to know.
 6                 MS. HERNBRODE:  Yes.
 7                 MR. MCGINNIS:  And do they have numbers
 8  yet, George, or do we -- okay.
 9                 MR. MEHNERT:  X032.
10  BY MR. SLADE:
11      Q.    So this is admitted X032, Part 126.  Could
12  you read the highlighted portion, please?
13      A.    Yes.
14            Channel changes on the Gila River are driven
15  primarily by changes in the frequency of large floods.
16  Then it cites (Burkham 1972) and (Huckleberry 1993b).
17  However, one cannot ignore the effects of human
18  disturbances.  Bahre, I think is the pronunciation,
19  1991.  Irrigation diversions, dams, exotic vegetation,
20  and channelization have also undoubtedly affected the
21  hydraulics and hydrology of the channel.
22      Q.    And could you turn to Tab 3, please?
23            This is a transcript from November 17th, 2005
24  Gila River hearing, with Dr. Schumm testifying,
25  Page 32.
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 1            Could you read that highlighted portion,
 2  please?
 3      A.    Yes.
 4                Would you agree that the channels
 5            would look different if there hadn't been any
 6            diversions or dams?
 7                The answer:  Probably the dimensions
 8            would be different, but the pattern and with
 9            the gradient probably would remain the same.
10                Question:  When you're talking about
11            dimensions, you're talking about both depth
12            and width?
13                And the answer is:  Yes.
14      Q.    And would you turn to Tab 21, please?  This
15  is Ross's USGS Water Supply Paper 498, Exhibit X025,
16  Part 111.
17            Would you read the highlighted portion,
18  please?
19      A.    Sure.
20            Present Deposition is the title of the
21  section.  At the present time Gila River in the lower
22  portions of its course is depositing rather than
23  eroding.  The definite channel described by the pioneer
24  visitors to the region has disappeared.  Instead there
25  are shifting channels with crumbling banks of barren
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 1  silt forming linked patterns on the flood plain, which
 2  change with every flood.  The reasons for this change
 3  may be in part climatic.  It is possible that less rain
 4  falls now in an average year than it did when the
 5  Jesuit fathers first visited the region.  But this is
 6  certainly not the only reason.  Much of the change has
 7  occurred during the period for which rainfall records
 8  have been kept.  Gila River had a definite channel with
 9  hard, verdure-covered banks in 1889, citing (Page 67),
10  but the rainfall records at Yuma show that no
11  noticeable decrease in the rainfall at that place has
12  occurred since 1869.  Long precipitation records are
13  also available for Phoenix, Buckeye, and other places
14  in the region, and these likewise do not show any
15  noticeable decrease in the precipitation.  One of the
16  causes, and perhaps the principal cause, of the change
17  has been the interference of man with the work of
18  nature.  One phase of this interference has already
19  been mentioned (see Page 67).  The changes wrought by
20  man in the mountains in the upper part of the drainage
21  of the Gila River have probably been more effective in
22  changing the character of the lower portion of the
23  river than those in the lower Gila region itself.  The
24  natural run-off in the mountain areas has been
25  interfered with by dams and other structures.  Much of
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 1  the water that would otherwise flow into the Colorado
 2  has been taken out for irrigation at different places
 3  in the upper and middle reaches of the Gila.  The
 4  removal of forest cover in places has left the surface
 5  unprotected from the attack of the forces of erosion.
 6      Q.    Thanks.
 7            Is this a paper that you cited in your
 8  declaration?
 9      A.    Yes, I believe I cited Ross.
10      Q.    And did you also cite the Huckleberry report,
11  Historical Geomorphology?
12      A.    Yes.
13      Q.    And did you review Dr. Schumm's transcript
14  from 2005?
15      A.    I did.
16      Q.    Are you aware of all the diversions that were
17  present at statehood?  Would you be able to list those?
18      A.    I would not.
19      Q.    If I list them, would it recall your memory?
20      A.    I don't know that I have ever looked at a
21  list of all of the diversions at the date of statehood.
22      Q.    You've heard of the Duncan agriculture
23  diversions, the Safford agricultural diversions?
24      A.    I've heard of them, yes.
25      Q.    San Francisco River was diverted?
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 1      A.    I believe I've heard of that.
 2      Q.    The Ashurst-Hayden Dam, was that present at
 3  the time of statehood?
 4      A.    I don't know that.
 5      Q.    Was the Roosevelt Dam present at the time of
 6  statehood?
 7      A.    Yes.
 8      Q.    Was the Granite Reef Dam?
 9      A.    I don't know that.
10      Q.    Was the Buckeye Canal?
11      A.    I don't know that either.
12      Q.    Was the Arlington Canal?
13      A.    I don't know that.
14      Q.    Was the Wellton Mohawk Irrigation District
15  functioning at that point?
16      A.    I don't know.
17      Q.    So if the river flow in the channel is not in
18  its ordinary and natural condition at statehood, what
19  would the next question you ask be to figure out when
20  that time is?
21            In other words, you've read the Winkleman
22  case?
23      A.    I have.
24      Q.    And you've said that Winkleman has indicated
25  that the natural condition is in the early 1800s?
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 1      A.    Yes.
 2      Q.    And why have you not used that time period in
 3  your analysis?
 4      A.    Because we don't have specific data for that
 5  time period, I think with one exception, and I showed
 6  that data.  That's the Meko and Graybill reconstruction
 7  of the flow rates.
 8      Q.    Were you here for Mr. Fuller's testimony?
 9      A.    I was.
10      Q.    And so you were present when he presented all
11  the accounts of boating in the 1800s?
12      A.    I believe I was.
13      Q.    And were you here for Mr. Rich Burtell's
14  testimony?
15      A.    I believe I was here for all of his direct
16  testimony.  I did not hear the cross.  I'm not a
17  hundred percent sure I was here for all of the direct
18  either.
19      Q.    Well, if you were here for the direct, were
20  you present when he listed his accounts of boating in
21  the upper Gila in the 1800s?
22      A.    I remember some discussion of that, yes.
23      Q.    And could you turn to your report Tab 9,
24  please?  This is Dr. Mussetter's report, Exhibit X003.
25            And could you read the highlighted portion?
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 1      A.    Yes.
 2            Descriptions of the river in the mid to late
 3  1800s indicate that it may have been possible to float
 4  a small boat in some reaches during some periods of
 5  time.
 6      Q.    Now, you had mentioned that the period of
 7  1850 to 1900 was a period of unusually low flow; is
 8  that correct?
 9      A.    Thereabouts, yes.
10      Q.    Let's take a look at your report.  Can we
11  turn to Tab 4, please?
12                 MR. MCGINNIS:  Again, Mr. Chairman, for
13  purposes of the record, he keeps referring to tabs, and
14  I think it's the same issue we had with Ms. Hernbrode.
15  There are no tabs in his report.  I think he's
16  referring to tabs that are on something he's handed
17  Dr. Mussetter that won't actually be in the record,
18  just for purposes of what the transcript is going to
19  say.  There's not a Tab 4 in his report, as far as I
20  know, or a Tab 9 he's already referred to.
21                 MR. SLADE:  Sure.  I'll make sure I
22  continue citing the exhibit number, but let the record
23  reflect there are no tabs that will be inserted into
24  evidence.
25                 CHAIRMAN NOBLE:  Thank you.
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 1                 MR. SPARKS:  Could you give us the page
 2  number each time then in his report?
 3                 MR. SLADE:  Absolutely.  This is
 4  Dr. Mussetter's report, Page 9, Figure 4.
 5  BY MR. SLADE:
 6      Q.    And, Dr. Mussetter, you had said that the
 7  period from 1850 to 1800, which is on your graph, was a
 8  period of unusually low flow, correct?
 9      A.    Yes.
10      Q.    Did you do any mathematical analysis to
11  determine that?
12      A.    No.  What I'm referring to there is the lack
13  of large high flow years that basically stick up above
14  the dashed line.
15      Q.    What about the period from 1650 to 1700;
16  would you agree that has low flow?
17      A.    I would agree.
18      Q.    And what about the period from 1700 to 1750?
19      A.    That's also relatively low flow.  There was
20  one high flow year in, looks like it's probably around
21  1690, one high runoff year.
22      Q.    But again, there was no quantitative analysis
23  that you could point to where you could compare
24  different time periods?
25      A.    It was just a simple visual comparison of the
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 1  variability in the plot.
 2      Q.    Okay.  Let's turn to the river as you take it
 3  at statehood in 1912.  And correct me if I'm wrong.  I
 4  just want to make sure I understand your argument.
 5            You say that there are large floods in the
 6  1890s and around 1905 to '6.  They changed the channel.
 7  The channel at statehood was braided.  Because it was
 8  braided, it wasn't navigable.  Is that correct?
 9      A.    That's part of the argument, yes.
10      Q.    If we could turn to Tab 5, which is Exhibit
11  X025, Part 102.  I would like to make sure we're all on
12  the same page talking about the channel and what we
13  mean by channel.
14                 MR. SPARKS:  Do we have a page number to
15  go with that?
16                 MS. HERNBRODE:  It's only a three-page
17  document.
18                 MR. SLADE:  It's a three-page document.
19  We'll look at Page 1.
20                 MR. SPARKS:  There you go.
21  BY MR. SLADE:
22      Q.    If you could use -- do you have a pointer?
23      A.    I do.
24      Q.    Could you point to what you believe is the
25  river channel?
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 1      A.    It's very difficult, actually, at this level
 2  of resolution, to tell what's actually the channel,
 3  what may or may not be wet.  I mean we can see,
 4  certainly, the corridor that the river goes through.
 5      Q.    Could you point to the flood channel?
 6      A.    Well, the part that's at least on a
 7  relatively frequent basis impacted by flows would
 8  extend from the edges of this vegetation out to the
 9  edges of this vegetation along that corridor.
10      Q.    So there would be another channel besides
11  from the flood channel; is that correct?
12      A.    I don't understand your question.
13      Q.    In addition to the flood channel, is there
14  another type of channel that you would refer to, in
15  your expertise, call it a low flow channel or a main
16  flow channel?  In general, not looking at the picture,
17  but in general.
18      A.    Yeah, there are different levels within that
19  corridor, if you will.
20      Q.    If we could go to the next page in the same
21  exhibit, X025, Part 102.  This is Page 2.
22            Can you see that red line going across the
23  channel?
24      A.    Yes, I can.
25      Q.    Would it be a fair characterization to refer
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 1  to that as the flood channel, give or take?
 2      A.    Roughly, yes.
 3      Q.    We'll go to the next page of Exhibit X025,
 4  Part 102, and that is a zoomed-in picture.  And can you
 5  see that red arrow there?
 6      A.    I can.
 7      Q.    Would it be fair to call that the low flow
 8  channel?
 9      A.    I don't know if that's the low flow channel.
10  It's certainly a lower flow channel than the flood
11  channel, as you characterized it in the previous
12  images.
13      Q.    Okay.  And as we move forward, would it be
14  fair to say that the low flow channel is synonymous
15  with main flow channel?
16      A.    I wouldn't necessarily agree with that term,
17  no.
18      Q.    Would it be fair to characterize the low flow
19  channel as the boatable channel?
20      A.    I wouldn't necessarily agree to that
21  characterization either.
22      Q.    And why not?
23      A.    Because you can't necessarily boat it.
24      Q.    But if you were to boat a channel, would you
25  boat the flow channel -- or excuse me, the flood
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 1  channel or the low flow channel?
 2      A.    Well, again, it depends on when you're there
 3  with your boat.  If you're there at a time when the
 4  flow is similar to what you see in the image, that's
 5  obviously where you would try to float your boat.
 6      Q.    And is the channel most of the time in a
 7  flood state or a non-flood state?
 8      A.    It's mostly in a non-flood state.
 9      Q.    So then if you were to boat the river, you
10  would most likely boat the low flow channel?
11      A.    Well, again, if the flow was low in the river
12  and you were going to boat the river, you would float
13  in the low flow channel.  If the flow is higher, you
14  would be wherever the water was, and that's not
15  necessarily the same thing as the low flow channel.
16      Q.    Is it correct to say that your opinion is
17  that after the floods of 1890s and 1905 to '06, you
18  would say that that expanded the flood channel?
19      A.    I think certainly in many places it expanded
20  the width of the flood channel.
21      Q.    And what happened to the low flow channel?
22      A.    It probably shifted around.
23      Q.    Did it maintain?
24      A.    Well, I don't think we really know during the
25  height of the flood what the situation of the low flow
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 1  channel was; but certainly when the flows dropped
 2  again, there was a low flow channel present, maybe in a
 3  different location.
 4      Q.    And after a flood, would you agree that a low
 5  flow channel returns?
 6      A.    I think that's what I just said.
 7      Q.    And how long does it take to return?
 8      A.    Depends on the situation.  In some cases it's
 9  there immediately when the flows go down.  At other
10  times there needs to be some additional reworking of
11  the sediment for the channel to sort of consolidate and
12  incise into the alluvium.
13      Q.    Any idea of a time estimate?
14      A.    You can't pin a time on it.  It could be
15  anything from more or less instantaneously to years.
16      Q.    How many years?
17      A.    I can't put a time on it.
18      Q.    If you could turn to Tab 12, which is
19  Exhibit X025-116.  It's Ross's 1923 USGS Water Supply
20  Paper.
21            Excuse me.  Tab 25.  Excuse me.
22      A.    25?
23      Q.    25, yes, the same exhibit.
24            Could you read the highlighted portion,
25  please?
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 1                 MS. HERNBRODE:  We don't have it yet.
 2                 THE WITNESS:  Yes.
 3                 However, dryland rivers are different in
 4  that the annual peak flow is considerably larger than
 5  the mean annual flow, citing (Graf 1988a), and thus
 6  there are commonly low and high flow channels.  This
 7  latter situation certainly applies to the Gila River,
 8  especially the middle and lower reaches.
 9  BY MR. SLADE:
10      Q.    And if you turn the page, we're still on
11  Exhibit X032, Part 126, and we're on Page 13 of that
12  paper.
13            Could you read the highlighted portion,
14  please?
15      A.    I'm sorry, can you tell me again where this
16  document comes from?
17      Q.    Sure.  This is Ross's USGS Water Supply
18  Paper 498.
19      A.    Okay.
20      Q.    Is that a paper that you cited as a
21  reference?
22      A.    I believe it is, yes.
23      Q.    Have you had a chance to look at the whole
24  paper?
25      A.    I have.


Coash & Coash, Inc.







GILA RIVER      VOL. VII      08/19/2014 Page 1728


 1      Q.    And could you read the highlighted portion?
 2      A.    Yes, yes.
 3            Channel boundaries mapped during this period
 4  include the entire scoured channel formed after the
 5  large floods of 1905, 1914-15, and 1916.
 6      Q.    And is he talking about plats in that?
 7      A.    I would have to go back to the full document.
 8  I think he's referring to the GLO surveys, which I'm
 9  not sure plat is the right way to describe them.
10      Q.    Is what he's saying is that channel mapping
11  after 1905 now contains the scoured channel?
12      A.    That appears to be what he's saying.
13      Q.    If you could turn to Page 14, please.
14      A.    Sure.
15      Q.    Which is still Exhibit X032, Part 126.  And
16  could you read that portion, please?
17      A.    Channel boundaries on maps produced after
18  1905 cover a wider portion of the floodplain when the
19  middle Gila River converted to a wide, braided channel.
20  Maps produced in 1914 and 1928 demarcate the channel by
21  steep banks that contained the large floods of 1905,
22  1914, and 1916.  Hence these channel boundaries
23  contrast with earlier boundaries in that they define
24  the limits of flow during infrequent floods.  Between
25  these boundaries, a much smaller, low flow channel
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 1  shifted laterally across the larger flood channel.
 2      Q.    And if you flip to the next page.  This is
 3  the same exhibit at Page 15.  Could you read the
 4  highlighted portion?
 5      A.    Yes.
 6            The lower Gila River is plotted as a single
 7  channel on most of the early plats, although the
 8  channel is shown to branch along a few reaches.  Plats
 9  produced after 1910 tend to show a wider flood channel
10  with a single-thread, low flow channel.
11      Q.    So is it your understanding from these quotes
12  from Ross's paper, that the depiction of the plats has
13  changed after, say, 1905, the floods of 1905, '06?
14      A.    What this says to me is that they mapped a
15  wider portion of the channel in the later mapping.
16      Q.    If we could turn to what is your report,
17  Exhibit X003, and it's Tab 26, and we're on your report
18  Page 10.
19            What's the date of the top plat?
20      A.    1869.
21      Q.    And what's the date on the bottom plat?
22      A.    1928.
23      Q.    So according to what we just read by
24  Huckleberry, would you agree that the bottom plat,
25  being after the '05, '06 time period, now depicts the
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 1  flood channel, whereas previously it did not?
 2      A.    Well, that's self-evident from the image.
 3      Q.    If you could flip to the next page.  We're on
 4  Page 12 of Dr. Mussetter's report.
 5            And what is the date of the top plat?
 6      A.    1883.
 7      Q.    And what is the date of the bottom plat?
 8      A.    1907.
 9      Q.    And would you agree then again that the
10  bottom plat includes a flood channel?
11      A.    Yes.
12      Q.    And would you also agree that there is a line
13  within that plat, within the flood channel, that's a
14  depiction of the low flow channel?
15      A.    I assume that's what that line represents.
16  It isn't labeled as such, but that's most likely what
17  it represents.
18      Q.    If we could go to Page 1 -- excuse me, Tab 1,
19  and this is your report, Exhibit X003, Page 4.
20            And could you read the highlighted portion?
21      A.    During the recovery periods of low- to
22  moderate sustained flows, the channel form tends toward
23  a single-thread, sinuous configuration within the
24  overall wider cross section created by the disturbance
25  flows.
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 1      Q.    And in your report, did you differentiate
 2  between -- or, actually, did you try to assimilate the
 3  Great Plains rivers to the Gila at some place in your
 4  report, on Page 4 of your report?
 5            So this would be Tab 6, and this is your
 6  report Page 4.
 7      A.    I'm not exactly sure what you mean by
 8  assimilate.
 9      Q.    Did you describe the recovery of the rivers,
10  of Great Plains river, as being similar to what the
11  recovery would be like for the Gila?
12      A.    There are some examples of what happened with
13  Great Plains rivers, yes.
14      Q.    And some of those rivers are the Cimarron?
15      A.    Yes.
16      Q.    Smoky Hill?
17      A.    Yes.
18      Q.    The Republican?
19      A.    Yes.
20      Q.    And I'm not sure if the Red River counts as
21  Great Plains.  Would you know?
22      A.    Parts of it probably are in the Great Plains.
23      Q.    And can you explain what you were describing
24  when you talked about those Midwestern rivers?
25      A.    Yeah.  This is actually from work that
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 1  Dr. Schumm did back earlier in his career, and it is a
 2  good illustration of the processes that we're talking
 3  about when we discuss the large impacts of floods on
 4  making the river wide and then how they recover and
 5  narrow back up.  So it's an illustration of that
 6  process.
 7      Q.    And did you cite or refer to William Graf,
 8  his report Channel Instability in a Braided Sand Bed
 9  River?
10      A.    Yes, I believe I did.
11      Q.    Did you have a chance to read his whole
12  report?
13      A.    I did.  It's been some time since I read it.
14      Q.    Sure.  Could you turn to Tab 17, which is
15  Exhibit X032, Part 125, Graf's Channel Instability in a
16  Braided Sand Bed River?
17            And could you read the first highlighted
18  portion in the first column?
19      A.    Yes.
20            The rivers delivering the sediments exhibit
21  courses across the basins that have general braided
22  characteristics.  A single low-flow or main flow
23  channel with one or more -- oh, sorry, with one or two
24  more shallow overflow channels is common, rather than
25  the nearly equal multiple channels of braided streams


Coash & Coash, Inc.







GILA RIVER      VOL. VII      08/19/2014 Page 1733


 1  on the Great Plains.  Under natural conditions, banks
 2  of the Southwestern rivers are frequently poorly
 3  defined.
 4      Q.    Would you agree then that the recovery of the
 5  Gila is different than the recovery of Great Plains
 6  rivers?
 7      A.    There are certainly differences in the
 8  character of the two rivers, yes, two types of rivers.
 9      Q.    And according to Graf, the recovery of the
10  Gila is a single low flow or main flow channel?
11      A.    During the recovery periods, those types of
12  rivers do tend toward -- back towards a single or maybe
13  two or three-branch type system.
14      Q.    And would that low flow channel in the
15  recovery, would it be navigable?
16      A.    Not necessarily, no.
17      Q.    What would it depend on?
18      A.    Well, it depends on the flow depth.
19      Q.    And what else?
20      A.    Presence of obstructions.
21      Q.    Did you do any research into what the flow
22  depth of a recovering low flow channel at statehood
23  might be?
24      A.    I did no specific research on that.
25      Q.    Did you do any research into obstructions
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 1  that might be in the low flow channel of a recovering
 2  river at statehood?
 3      A.    No specific research on that.
 4      Q.    Do you have an opinion about whether that low
 5  flow channel at statehood would have been braided,
 6  nonbraided?
 7      A.    Whether the low flow channel would have been?
 8      Q.    Right.
 9      A.    Most of the low flow channel would probably
10  not be braided.  Portions of it would be.
11      Q.    Percentagewise, what would you say?
12      A.    I don't have a percentage.
13      Q.    If it had parts that were braided, could it
14  still be navigable?
15      A.    Well, that's a hypothetical.  It's
16  conceivable that it could be.  I simply don't know.
17  Probably not.
18      Q.    Probably not navigable?
19      A.    Probably not.
20      Q.    You just said, I believe, in your direct that
21  braided rivers can be navigable; is that correct?
22      A.    Yes.
23      Q.    And is that consistent with Dr. Schumm's
24  testimony?
25      A.    I believe he agreed that some braided rivers
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 1  can be navigable.
 2      Q.    And were you here for Mr. Gookin's testimony?
 3      A.    Yes, I was.
 4      Q.    And were you here in the discussion about
 5  sandbars on the Colorado?
 6      A.    I'm sure I was here.  I don't specifically
 7  remember the discussion.
 8      Q.    Do you remember if Mr. Gookin had an opinion
 9  on whether sandbars existed on the Colorado?
10      A.    I don't recall what his opinion on that was.
11      Q.    If you could turn to Tab 10, which is your
12  report, Page 2, Exhibit X003.
13            Could you read the highlighted portion?
14      A.    Yes.
15            It is my opinion that segmentation of the
16  Gila River is not necessary because no significant
17  segment of the river was navigable in its ordinary and
18  natural condition.
19      Q.    Did you do any individual analysis of
20  different segments of the river?
21      A.    Well, I certainly read Mr. Fuller's report,
22  and I'm aware of how he segmented.  I also read
23  Mr. Burtell's report, and I'm aware of how he segmented
24  it.  I'm also aware that there are differing
25  characteristics among different portions of the Gila
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 1  River.
 2      Q.    Could you point me to anywhere in your report
 3  where you discussed different segments?
 4      A.    Well, as I said here, I didn't believe it was
 5  necessary or appropriate to segment it, because it's my
 6  opinion, based on all the evidence that I've looked at,
 7  that the entirety is not -- doesn't meet the federal
 8  standard for navigability, and it wasn't necessary to
 9  do that.
10      Q.    Would you agree that different segments have
11  different characteristics?
12      A.    I just said that.
13      Q.    Are some segments alluvial?
14      A.    Yes.
15      Q.    Are some segments bedrock?
16      A.    It's my understanding that some areas up in
17  the Gila Box area are bedrock-controlled.
18      Q.    If you could turn to Tab 14.  This is
19  Huckleberry's report, which is Exhibit X032, Part 126.
20            And you cited this report; is that correct,
21  the Historical Geomorphology of the Gila River?
22      A.    Yes.
23      Q.    Could you read the highlighted section?
24      A.    Yes.
25            Historical channel changes on the Gila River
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 1  are not the same along all reaches of the river.
 2  Alluvial reaches, i.e., segments not confined by
 3  bedrock, are prone to greater changes in channel
 4  position and form.  Furthermore, because of the
 5  physiographic variability and a climatic gradient
 6  across the Gila River watershed, different reaches have
 7  unique hydrologic characteristics.  And he cites
 8  (Hirschboeck 1985).  And thus, as one might expect,
 9  channel transformations along separate reaches are not
10  synchronous or uniform.  In addition, dams and
11  irrigation diversions have altered different reaches of
12  the Gila River.
13      Q.    Do you agree with that statement?
14      A.    Yes.
15      Q.    Could you turn to Tab 11.  This is, again,
16  Huckleberry's Historical Geomorphology report, 1996,
17  Exhibit X032, Part 126, and it's Page 4.
18            Could you read the highlighted section?
19      A.    Yes.
20            The segment between the Safford Valley and
21  Kearney reaches is covered by San Carlos Reservoir or
22  confined by bedrock and is not part of this study.
23      Q.    Did you study the bedrock section?
24      A.    Not specifically, no.
25      Q.    Are you aware of the segments that
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 1  Huckleberry did study?
 2      A.    Generally aware of them, yes.
 3      Q.    And I know the segments are primarily the
 4  Land Department's, but would you agree that the
 5  segments that Huckleberry studied were -- did not
 6  include what we would call Segments 2, 4 and parts of
 7  5?
 8      A.    I would have to look at a map that shows the
 9  segments.  I don't have them memorized.
10      Q.    We'll come back to the map.
11            If you could turn to Tab 12, which is Ross's
12  1923 USGS Water Supply Paper, Exhibit X025, Part 116,
13  Page 1.
14            And could you read the highlighted portions,
15  please?
16      A.    Yes.  The title is the lower Gila Region,
17  Arizona.
18            The region covered by this report lies mainly
19  in the central Yuma and western Maricopa counties,
20  Arizona, but includes small parts of Yavapai and Pinal
21  counties.
22      Q.    So you would agree that Ross did not study
23  the entire Gila?
24      A.    Doesn't appear that he did, at least in this
25  paper.
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 1      Q.    And could you turn to Tab 13?  This is
 2  Dr. Schumm's report admitted in the old case,
 3  Exhibit 006, and this is Page 1.
 4            And could you read the highlighted portion?
 5      A.    Sure.
 6            A study of the lower Gila River downstream of
 7  the Salt River confluence was undertaken to determine
 8  the character of the river at statehood on February 14,
 9  1912.
10      Q.    So you would agree Dr. Schumm did not study
11  the whole river?
12      A.    That's correct.
13      Q.    Could you turn to Tab 15.  This is Jon
14  Fuller's PowerPoint, Exhibit X020, Part 79, Slide 125.
15            Could you -- have you seen this before?
16      A.    I recall seeing it during his presentation.
17      Q.    Could you describe what it indicates,
18  generally?
19      A.    I think Mr. Fuller's testimony should speak
20  for itself.
21      Q.    Does it generally indicate that there are
22  different historic boating accounts on different
23  segments of the river?
24      A.    That appears to be the intent, yes.
25      Q.    Did you distinguish between any historical
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 1  boating accounts on different segments of the river in
 2  your report?
 3      A.    The work I did for my report was intended to
 4  describe the physical characteristics of the river and
 5  how that is impacted by the materials that the river
 6  flows through, the hydrology as we know it during the
 7  recorded history and as far back as we can reasonably
 8  project.
 9            Others took on the issue of historic boating
10  accounts and historic activities on the river, and
11  aside from reading that with great interest, I did not
12  specifically incorporate that into my analysis.
13      Q.    Who were your primary sources that you used,
14  the papers that you referred to, in your understanding
15  of the different segments of the river?
16            Do you have a list of four who studied
17  certain segments that you relied upon, or were there --
18  do you have any primary papers?  You cited a bunch of
19  references in your report.  Were there a few that you
20  used more than the others?
21      A.    I would have to read through the details of
22  my report again to see.  I think they all carried --
23  they all had interesting information that helped me
24  develop the understanding that I have of what the river
25  looks like now, what it looked like at the time of
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 1  statehood, and what it most likely looked like prior
 2  to, you know, its natural condition, if you will.  I
 3  couldn't single out any specific one.
 4                 MR. SLADE:  We'll pass on the maps.
 5                 MS. HERNBRODE:  I was so good at being
 6  Vanna.
 7  BY MR. SLADE:
 8      Q.    What is your definition of a flood event?
 9      A.    It's a period of elevated flow.
10      Q.    And do you have any opinion on what
11  percentage of the time the Gila was in a flood
12  condition?
13      A.    I couldn't quantify that specifically at this
14  time.  The records are there to do that.  The flood
15  periods tend to be relatively short, depending on which
16  season of the year you're talking about.
17      Q.    At statehood, 1912, was it in a period of
18  flood?
19      A.    On February 14th, 1912?
20      Q.    Yes.
21      A.    I would have to look back at the records.  I
22  don't think it was flooding on February 12th, 1914, but
23  I don't know that for sure (sic).
24      Q.    And what is your definition of a drought?
25      A.    A period of low precipitation.
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 1      Q.    I believe you mentioned this in direct, but I
 2  just want to confirm.  Do you agree with Mr. Burtell's
 3  flow numbers and depths?  Actually, now that I mention
 4  it, you said that his depths are different than what
 5  you would have come up with; is that correct?
 6      A.    No, that's not correct.
 7      Q.    What is your opinion of Mr. Burtell's flow
 8  rates and depths?
 9      A.    I specifically talked about his estimates of
10  the depth in my direct testimony, and I indicated that
11  because he used field-measured data at the gauges to
12  estimate those depths, they're likely on the high side
13  of what you would find if you were able to go out and
14  make the same measurements at other locations along the
15  river.
16      Q.    Is it possible to make those same
17  measurements today?  Is it possible to measure depths
18  of the river today?
19      A.    Sure.
20      Q.    Could you compare the depths at the gauge
21  versus depths at places you might rather ascertain the
22  depths?
23      A.    Sure.
24      Q.    Did you do that?
25      A.    No.
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 1      Q.    Were you here for Mr. Gookin's presentation?
 2      A.    I believe so.
 3      Q.    And did you see his cross sections?
 4      A.    Yes.
 5      Q.    Are you aware of the n-value he chose?
 6      A.    Can you refresh my memory?  I remember the
 7  discussion, but I don't remember the numbers.
 8      Q.    Okay.  I believe his n-value was 0.022.
 9      A.    Right.
10      Q.    Before we talk about his n-value, could you
11  turn to Tab 31?
12            This is Exhibit X032, Part 123, Sediment and
13  Erosion Design Guide.  And is this partly authored by
14  you?
15      A.    Yes, it is.
16      Q.    Do you know what year this was authored?
17      A.    The date on the cover pages that you show me
18  here is 1994.  I believe that's the final version.
19      Q.    Is this a guide that you think is accurate
20  today?
21      A.    Yes.
22      Q.    And does this manual describe the procedure
23  for establishing n-values?
24      A.    It describes some procedures for estimating
25  the n-value, yes.
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 1      Q.    What do you mean by some?
 2      A.    Well, there are different ways of going about
 3  it, depending on the type of stream and the
 4  characteristics of the stream.
 5      Q.    Is this the procedure that you would use to
 6  calculate n-values?
 7      A.    Well, again, it depends on the type of stream
 8  and the characteristics of it.  It is a valid method.
 9      Q.    Could you turn to Page -- the same exhibit,
10  it's Page 3-12?
11      A.    Yes.
12      Q.    And could you read the highlighted portion?
13      A.    Yes.
14            It says, Coarse sand.  Well, first, the
15  subsection this is in you haven't highlighted, but it's
16  key.  Stable channels and floodplains, coarse sand, and
17  then the base n-value, based on Benson and Dalrymple's
18  work, is .026 to .035.
19      Q.    And for an alluvial portion of the Gila,
20  would you use that n-value range according to your
21  report here?
22      A.    That would be a reasonable base n-value, yes.
23      Q.    Mr. Gookin chose to use an n-value of 0.022.
24  Do you believe that accurately reflects the roughness
25  of the channel as he identified it?
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 1      A.    I think that's probably on the low side.
 2      Q.    And if it was a higher n-value, what would
 3  that do to the depth?
 4      A.    Well, they would typically be greater.
 5      Q.    Did you do any of your own calculations to
 6  determine n-value at any parts of the river?
 7      A.    I did not.
 8      Q.    Is it correct to say you determined
 9  navigability without your own determination of what
10  flow rates and depths were?
11      A.    That's correct.
12      Q.    You concluded that the river was too braided
13  to boat around statehood.  Were you talking about the
14  low flow channel or the flood channel?
15      A.    Would you read that again?
16      Q.    I believe you concluded, and correct me if
17  I'm wrong, that the river was too braided to boat
18  around statehood?
19      A.    I did not conclude that.
20      Q.    Do you believe the river was too braided to
21  boat around statehood?
22      A.    I believe the river did not meet the federal
23  standard for navigability at around the date of
24  statehood in its ordinary and natural condition.
25      Q.    Is that because it was braided?
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 1      A.    In part.
 2      Q.    And when you say in part, are you talking
 3  about the low flow channel was braided or a flood
 4  channel was braided?
 5      A.    I'm talking about the channel of the Gila
 6  River was braided.
 7      Q.    Well, we talked about earlier how there's
 8  multiple channels.  What channel are you referring to
 9  when you say that the channel was braided?
10      A.    I'm talking about the overall channel that
11  includes both the flood channel and the low flow
12  channel and intermediate flow channels.
13      Q.    And which sections would you say were too
14  braided?
15      A.    From the information that I have, there were
16  many sections that were braided.
17      Q.    Could you tell us specifically which reaches?
18      A.    The area from probably at least the
19  Ashurst-Hayden Dam all the way down to Dome had
20  characteristics of braiding.
21      Q.    Do you have any pictures or maps or other
22  evidence that you used to rely on for that?
23      A.    You've seen the evidence that I am relying
24  on.
25      Q.    Apart from the one photograph of the Gila,
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 1  are there any other pictures that you have in your
 2  report?
 3      A.    No.
 4      Q.    So just to be clear, I didn't quite
 5  understand your last statement.  Was the low flow
 6  channel braided at statehood?
 7      A.    I expect parts of the low flow channel were
 8  braided, parts were not.
 9      Q.    Do you have a percentage of what part you
10  think was braided?
11      A.    We discussed that early in the discussion,
12  and I said, no, I don't have a percentage.
13      Q.    When you talk about braiding making a river
14  impractical or impossible to navigate, what kind of
15  boats are you considering?
16      A.    I'm considering boats that were in customary
17  use in the area at the time of statehood.
18      Q.    So a canoe, can a canoe more easily navigate
19  portions of a channel that have a sandbar that's split
20  into multiple channels, can a canoe more easily
21  navigate than, say, a steamboat?
22      A.    You would be more likely to be able to float,
23  paddle a canoe through a section with sandbars, shallow
24  flow, than you would a steamboat, for sure.
25      Q.    Did any of the studies you referenced in your
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 1  report assess navigability?
 2      A.    Other than Dr. Schumm's report, I don't think
 3  any of them specifically were directed at the
 4  navigability question.
 5      Q.    If you could turn to Tab 9.  This is your
 6  report, Page 2, and I believe we already read this
 7  section.  I can't quite remember.
 8      A.    Yes, we did.
 9      Q.    Okay.  You mention here that it may have been
10  possible to float a small boat in some reaches during
11  some periods of time.  What periods of time would that
12  be?
13      A.    When there's enough water in the river to
14  float the boat.
15      Q.    Any idea, over the course of a year, when
16  that might be?
17      A.    I couldn't specifically say, and it would
18  really depend on which part of the river you're talking
19  about.
20      Q.    If there's a consistent low flow, could it be
21  all parts of the year?
22      A.    In some reaches it's possible.
23      Q.    And what type of boats did you mean by small
24  boats?
25      A.    Oh, I had in mind things like canoes,
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 1  rowboats.
 2      Q.    Flatboats?
 3      A.    Flatboats.
 4      Q.    Skiffs?
 5      A.    Possibly.
 6      Q.    Steamboat?
 7      A.    Probably not a steamboat.
 8      Q.    And did you also say that during this same
 9  time period when you could have floated a small boat on
10  some reaches, this time period of the mid to late
11  1800s, did you also say that was a time period,
12  according to tree rings that you analyzed, that that
13  was a time period of unusually low flows?
14      A.    First of all, I didn't analyze the tree
15  rings; but I do take from the results of that analysis
16  that that was a period that -- the words I used were
17  usually low flows, and what I really meant by that were
18  the absence of large flood flows.  Not necessarily
19  saying the river was completely dry during that time,
20  but we didn't have the big floods that caused it to
21  blow out and have the braided appearance that we see
22  today or we saw around the date of statehood.
23      Q.    Are you aware of an 1868 flood?
24      A.    Yes.  That shows up in the tree ring data.
25      Q.    Are you aware of the 1833 flood?
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 1      A.    I'm not sure.
 2      Q.    I believe that's cited by Huckleberry.
 3      A.    If he cited it, I'm sure it's real, and it
 4  probably also shows up in this.  Well, not necessarily.
 5  It doesn't show up in the tree ring data, which
 6  illustrates that it is possible to have really big
 7  floods even during years that have relatively low total
 8  runoff.
 9      Q.    Could you turn to Tab 22, please?  And this
10  is Exhibit X032, Part 126, Huckleberry's 1996 report.
11            Could you read the highlighted portion?
12      A.    Sure.
13            The middle Gila River experienced two
14  catastrophic floods in 1833 and 1868, and anecdotal
15  evidence (see Huckleberry 1993b) suggests that the
16  magnitude of the 1833 and 1868 floods on the middle
17  Gila was greater than that of the 1905 flood, which was
18  responsible for the dramatic channel changes on the
19  upper and middle Gila River.
20                 MR. SLADE:  Chairman Noble, it's been
21  noted that it's 5:00.
22                 CHAIRMAN NOBLE:  Oh, you know, those
23  senior attorneys learn how to tell time.  Just don't
24  pay any attention to them.
25                 MR. SLADE:  That's right, I didn't note
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 1  it.  If the Commission --
 2                 CHAIRMAN NOBLE:  What can we do for you?
 3  Are you going to be able to finish this week, I mean
 4  tomorrow?
 5                 MR. SLADE:  Absolutely.
 6                 MS. HERNBRODE:  We are probably fairly
 7  close, Mr. Chairman, but we do have, I don't know,
 8  maybe 10 or 15 minutes more.  I didn't know how long we
 9  have the room.
10                 CHAIRMAN NOBLE:  I think we probably are
11  going to have to reconvene tomorrow under any
12  circumstances and, therefore, this is a good place for
13  us to recess for the day.
14                 MS. HERNBRODE:  Thank you.
15                 CHAIRMAN NOBLE:  Before we leave, who
16  expects to do some examination tomorrow of this
17  witness?
18                 Good.
19                 Anyone else?
20                 MR. HOOD:  I may have a couple, but it
21  would be very, very brief.  I was brief today, as
22  promised.
23                 MS. HERNBRODE:  You asked more than one
24  question.
25                 MR. HOOD:  I said one line of
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 1  questioning.
 2                 CHAIRMAN NOBLE:  Jody didn't even turn
 3  around and look.
 4                 Okay.  Then we're in recess.
 5                 (The proceedings recessed at 5:03 p.m.)
 6
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 1  STATE OF ARIZONA   )
                       )  ss.
 2  COUNTY OF MARICOPA )
 3
 4            I, JODY L. LENSCHOW, RMR, CRR, Certified
 5  Reporter No. 50192 for the State of Arizona, do hereby
 6  certify that the foregoing printed pages constitute a
 7  full, true, and accurate transcript of all the
 8  proceedings had in the foregoing matter, all done to
 9  the best of my skill and ability.
10            I FURTHER CERTIFY that I am not related to
11  nor employed by any of the parties hereto, and have no
12  interest in the outcome.
13            DATED at Phoenix, Arizona, this 29th day of
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15
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 1      CHAIRMAN NOBLE: Good morning, everyone.
 2      MR. HELM: Good morning.
 3      CHAIRMAN NOBLE: We are ready to begin
 4  this morning.
 5      Jody?  George, it's on?
 6      MR. MEHNERT: We're on.
 7      CHAIRMAN NOBLE: Fred, is that going?
 8  Good?
 9      George, will you do roll call?
10      MR. MEHNERT: Mr. Horton?
11      COMMISSIONER HORTON: Here.
12      MR. MEHNERT: Mr. Allen?
13      COMMISSIONER ALLEN: Here.
14      MR. MEHNERT: Chairman Noble?
15      CHAIRMAN NOBLE: Here.
16      MR. MEHNERT: And Commissioner
17  Henness indicated he will be late this morning
18  because of an appointment, but we do have a
19  quorum.
20      CHAIRMAN NOBLE: We will continue to
21  proceed under the policy that if a Commissioner
22  participates in any hearing on any stream and is
23  late or absent, that that Commissioner can review
24  the record and transcript to prepare himself for
25  deliberations and a decision in voting on any
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 1  stream.
 2      Mr. Helm, Dr. Littlefield, are you
 3  ready?
 4      THE WITNESS: I'm ready.
 5      CHAIRMAN NOBLE: Please continue.
 6      MR. HELM: Thank you, Mr. Chairman.
 7  
 8      CONTINUED CROSS-EXAMINATION
 9      BY MR. HELM: 
10  Q.   Dr. Littlefield, do you have a copy of your
11    report with you?
12  A.   I do, indeed.
13  Q.   Okay.  What I'm planning on doing today is
14    kind of marching through it, and yesterday we managed
15    to matriculate through some of it, at least as I
16    matriculate, and I'm up to about Page 26.
17        So if you would like to go to Page 26, we
18    might be able to move along a little quicker.
19  A.   Okay.
20  Q.   And there at the bottom of the page, in the
21    second line you talk about a shallow stream.  Do you
22    see that?
23  A.   Yes, I see it.
24  Q.   Can you tell me what the manual defined a
25    shallow stream as?
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 1  A.   My recollection is that they don't have a
 2    precise definition in the manual.
 3  Q.   Okay.  So we don't know whether shallow means
 4    1 foot, 2 foot, 3 foot or 10 foot?
 5  A.   I'm just reporting what they gave.
 6  Q.   Right.  All in the eyes of the beholder?
 7  A.   Whatever was in the manual, that's what I was
 8    recounting.
 9  Q.   Okay.  Going on to Page 27, you state that
10    surveyors who marked only exterior lines did not have
11    the responsibility to undertake meanders.
12        Define what you mean by exterior lines in
13    this discussion.
14  A.   Exterior lines were the boundaries of
15    townships, the township and range lines, and there
16    typically would be a contract that was issued for a
17    surveyor to do just the township and range lines, and
18    then there would be another contract to do the interior
19    section lines.  And frequently the same surveyor did
20    both, but they were considered separate assignments,
21    though.
22  Q.   How frequently did different surveyors
23    perform each survey that we're talking about here?
24  A.   You mean both the exterior lines?
25  Q.   Yeah.  Well, you got one surveyor doing
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 1    exterior and another one doing interior.
 2  A.   I have no way of remembering.
 3  Q.   Okay.  Is it fair to say that the Gila would
 4    have crossed the exterior line surveyed by a surveyor
 5    who was not doing interior lines?
 6  A.   Most frequently it was the same surveyor.
 7    That's a general statement of all the surveys that I've
 8    looked at, and I've looked at literally hundreds of
 9    them in the American West.  And most frequently it was
10    the same surveyor, but not always.
11  Q.   Okay.  And I'm talking about the case where
12    it isn't.  And on the ones that appear on the Gila,
13    that you have looked at every one, is my understanding.
14  A.   Right.
15  Q.   And I take it you wouldn't have brought this
16    up if there weren't some that only had exterior line
17    surveys by one surveyor and then interior line surveys
18    by somebody else?
19  A.   I didn't look at the exterior surveys,
20    because as I explained, they didn't have the
21    responsibility of meandering the streams.
22  Q.   Okay.  So you don't know whether there are --
23    is it your testimony then that you don't know if there
24    are any surveys that fall into that category where one
25    was done by one surveyor and then the interior by
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 1    another?
 2  A.   No, I don't know.
 3        CHAIRMAN NOBLE: Excuse me, Mr. Helm.
 4        Jody, would you please reflect that
 5    Commissioner Henness has entered.
 6        VICE CHAIRMAN HENNESS: Good morning.
 7        CHAIRMAN NOBLE: Thank you, Mr. Helm.
 8        MR. HELM: Sure.
 9        BY MR. HELM: 
10  Q.   At any rate, you would agree that the Gila,
11    when entering a township, has to cross an exterior
12    survey line?
13  A.   Yes.
14  Q.   Okay.  Now, do you have a specific citation
15    in whatever manual you're referring to here that tells
16    the exterior line surveyor not to meander the Gila as
17    it crosses the exterior line?
18  A.   No.  If you were watching my presentation
19    yesterday, I pointed to the box at the bottom of the
20    plats, and the box at the bottom of the plats
21    identified which surveyors did the exterior lines,
22    which surveyors did the interior section lines, and
23    which surveyors did the meander lines.  So it's
24    self-evident on the plats.
25  Q.   Okay.  I don't see how it is self-evident.
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 1    What I'm asking for you is the manual instruction that
 2    tells the surveyor doing the exterior line not to
 3    meander in the event of a river that he thinks is
 4    navigable.
 5  A.   The contracts were assigned on the basis of
 6    whether the surveyor was supposed to do the exterior
 7    lines, the section lines within the township, or the
 8    meander lines.  And so if the contract for the exterior
 9    lines surveyor was assigned that particular duty, then
10    he only did the exterior lines.  If the surveyor that
11    did the section -- had the section line contract, then
12    he did the section lines.  And if that contract also
13    included the meander assignment, then he would do the
14    meanders.
15  Q.   Okay.  So what you're telling me, that
16    surveyors only did meandering if the contract that they
17    were performing the services under had a clause in it
18    that said, Mr. Surveyor, you do meanders if you come
19    across that kind of situation?
20  A.   I'm just telling you what's in the survey
21    plats.  I don't know the -- I have the contracts.  I'll
22    be glad to provide them to you, and you can read them
23    for yourself.
24  Q.   Well, I understand all that.  But you said
25    that they don't do meandering on exterior lines?
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 1  A.   That's correct.
 2  Q.   And alls I'm trying to -- I get that you said
 3    that, and I want to know what your authority for that
 4    statement is.  Is it something that's set out in the
 5    manual?  Is it something that's set out in the contract
 6    the surveyor has?
 7  A.   The contract -- it's in the contracts.
 8  Q.   Okay.  So if I look at a contract of a
 9    surveyor doing exterior lines, I won't find any
10    statement that he should do meanders?
11  A.   Correct.
12  Q.   And if I look at a contract of a surveyor
13    doing an interior line survey, I'm going to find a
14    clause in the contract that says, Mr. Surveyor, don't
15    forget to meander if you come across the navigable
16    river while you're surveying the interior lines?
17  A.   I don't remember the exact wording of the
18    contracts.  Most frequently, the interior surveys were
19    also done -- the meanders were done by the same
20    individual who did the interior section lines, and I
21    don't remember precisely what the wording is in the
22    contracts that called for them to do that.
23  Q.   Okay.  Well, then was it a catchall clause
24    that said meander every line if you're doing both, or
25    was it a clause that said, so, hey, when you're doing
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 1    the exterior lines, don't forget to meander, and when
 2    you do interior, meander, too?
 3  A.   Typically, the clause was, you will be doing
 4    all of the interior surveys of the following townships,
 5    and the surveyor understood that to mean that it would
 6    include the meanders, unless it was specifically
 7    provided for a different individual to do the meanders,
 8    which would be apparent on the plats, because it would
 9    show a different person's name as having done the
10    meanders.
11  Q.   Okay, so if I look at the plat, you're
12    telling me that it's going to have a statement on it
13    that says X surveyor has done the meanders --
14  A.   Correct.
15  Q.   -- on the exterior lines?
16  A.   It will identify who did the exterior lines,
17    who did the interior section lines, and if there were
18    meanders, who did the meanders.
19  Q.   Both on exterior and interior?
20  A.   No, not on exterior.  The exterior surveyors
21    did not do it unless they had the contract for doing
22    the interiors as well.
23  Q.   So we potentially have some surveys out there
24    that could have no meandering on a section line -- or
25    not a section line; on a township line, and the first
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 1    meander would show up on one of the interior lines; is
 2    that right?
 3  A.   I think that's correct, yes.
 4  Q.   Are you aware of any manual that would
 5    instruct a surveyor doing both exterior and interior
 6    not to meander exterior lines?
 7  A.   Exterior lines by the very definition is not
 8    a meander.  It's the exterior boundary of a township.
 9    And the meander is the degree bearings and distances
10    along a particular stream if there were meanders.
11  Q.   Yeah, but I'm talking about doing that
12    function when you're surveying the exterior line.
13  A.   By definition you can't do a meander of a
14    straight line on the exterior of a township and a
15    range.  That's only done within the townships along the
16    body of water.
17  Q.   So whenever we -- I'm just trying to
18    understand this.  I'm not a surveyor.
19        So what you're saying is, when we have two
20    townships that abut each other, from the first interior
21    section line to the last interior section line, the two
22    sections that abut each other as a result of that will
23    not identify a meander at the dividing line?
24  A.   You mean where the two townships abut each
25    other?
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 1  Q.   Right.
 2  A.   I don't know the answer to that question.
 3    They would -- the exterior line surveyors would have
 4    marked where their line crossed the stream and put
 5    corner markers there.  I don't know whether they would
 6    have identified them as meander markers or as simply
 7    other markers.
 8  Q.   I'm sorry, I just am confused, I guess.  How
 9    did they treat ownership in those situations where you
10    have two sections that abut in different townships and
11    a navigable river goes through those sections?
12  A.   The meander lines would be run right up to
13    the boundary of the township line or the range line by
14    whoever the surveyor was that had the contract for
15    doing meander lines.  So the meanders would go right up
16    to the edge of the township line, where the exterior
17    line surveyor would have already drawn the boundary of
18    the township.  And then whoever had the survey in the
19    adjacent township would do it --
20  Q.   Picked it up?
21  A.   Picked it up, correct.
22  Q.   Can you tell me how many -- or as I get it,
23    you only looked at the interior surveys?
24  A.   Correct.
25  Q.   Can you tell me how many surveys you excluded
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 1    as a result of only looking at the interior surveys
 2    where the Gila passes through?
 3  A.   You mean how many township lines there are or
 4    range lines?
 5  Q.   No, how many you excluded by virtue of only
 6    looking at interior.
 7  A.   Off the top of my head, I can't tell you
 8    that.  If you look at the map that's reproduced in my
 9    report, you can count the places where the river
10    crosses from one township into another township, and
11    then that would give you the number of exterior survey
12    notes that I did not look at.
13  Q.   I have a question from my associate here.
14  A.   Okay.
15  Q.   Did exterior surveyors place meander corners
16    on exterior township lines?
17  A.   I don't know the answer to that question.
18  Q.   In any of the surveying reviews that you did
19    do, all right, did you make any effort to determine
20    whether the Gila was in its ordinary and natural
21    condition, as defined in Winkleman, at the time you did
22    the review?
23  A.   I explained to you yesterday that I did not
24    look for legal definitions as they would apply to
25    historical parties.
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 1  Q.   Did you do any research to determine whether
 2    the river was in ordinary and natural condition as
 3    those terms are defined by Webster's dictionary?
 4  A.   I explained that question yesterday.  I did
 5    not look at legal definitions.  I've just been
 6    reporting what the historical parties recorded.
 7  Q.   I understand that, and I'm not asking you for
 8    a legal definition and I'm trying not to refer to that.
 9        I'm just trying to find out if you did
10    anything to determine what the natural condition of the
11    river was as you understand the word natural to mean
12    and what the ordinary condition of the river was as you
13    understand the word ordinary to mean?
14  A.   I think we've been all through that
15    yesterday, and I answered no, I --
16  Q.   I don't recall it.
17  A.   I did not do any research on whether -- the
18    ordinary or natural condition.
19  Q.   Existed at the time the survey was done?
20  A.   Correct.
21  Q.   Do you know how long the survey is from the
22    confluence -- or, I'm sorry, not the survey; the Gila
23    is from the confluence with the Salt to the confluence
24    with the Colorado, in round numbers?
25  A.   I don't remember the exact number.  Eighty, a
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 1    hundred miles, maybe something a little more than that.
 2    I don't remember.
 3  Q.   Of that 80 or 100 miles, do you know how much
 4    of the river is included in the surveys you did look
 5    at?
 6  A.   How much of the river is covered?
 7  Q.   By the surveys you sampled.
 8  A.   I looked at all of the surveys with the
 9    exception of the exterior surveys.  So the samples are
10    simply a means of handling a huge amount of
11    information, but I did examine all of the field notes
12    and plats for every single interior survey from the
13    confluence of the Salt down to the Colorado River.
14  Q.   On Page 28 you state that all the surveyors
15    indicated in their field notes and plats that they did
16    not consider the Gila navigable.
17        Now, to me, that says they did something
18    affirmatively, like write down it ain't navigable or
19    something to that effect, or it's only got 3 inches of
20    water in there, so can't float a boat.  I mean I don't
21    know what it says.  But am I correct in my
22    understanding that you never found, in all of the notes
23    and surveys that you reviewed, any statement like that
24    contained on somebody's survey?
25  A.   No, they did not use the phrase this river is
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 1    not navigable.  They simply didn't meander it if it
 2    wasn't navigable.
 3  Q.   And from that act, you conclude that means
 4    it's not navigable?
 5  A.   Yes, at least in the opinion of the surveyor.
 6  Q.   And your opinion of what the surveyor was
 7    trying to tell you?
 8  A.   Yes.
 9  Q.   The samples that you did select on your
10    maps --
11  A.   Yes.
12  Q.   -- did you have any particular criteria that
13    you used to select it?
14  A.   For the surveys I didn't use sampling.  For
15    the surveys, at least in my report, if you've read the
16    entire report, you would see that I discussed every
17    single survey all the way down the Gila River, the
18    interior portions of them.  The sampling that I did is
19    with reference to the homestead patents because of the
20    large number of them.
21  Q.   Okay.  So the sampling is just limited to
22    homestead patents and not to surveys?
23  A.   The sampling that is presented in terms of
24    visual maps is limited to the yellow places that appear
25    on the map.
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 1  Q.   That's what I'm talking about.
 2  A.   But the actual discussion of the surveys
 3    covers every single interior survey all the way down
 4    the river from the confluence of the Salt to the
 5    Colorado River.
 6  Q.   I may have been inartful in my selection of
 7    words then.  Let's talk about the yellow things you
 8    selected.  Did you have any criteria for those
 9    representative selections?
10  A.   Are you talking about the map on Page 29?
11  Q.   Yeah.  Yes.
12  A.   That's in reference to the homestead patents,
13    and as I explained in my report, I used sampling for
14    the discussion because there were literally hundreds of
15    patents all along the river.  But as I also explained
16    in my report, I examined every single patent file all
17    the way down the river, and even the patent files and
18    patents that are not covered by the yellow blocks on
19    Page 29.  There is nothing in those that contradicts
20    what I have said about the patents that appear within
21    the yellow blocks.
22  Q.   Sure.  I just wanted to know if you had any
23    particular criteria for the yellow blocks?
24  A.   Yes.  As I explained yesterday during my
25    direct testimony, I selected those areas because they
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 1    had the highest density of homestead patents along the
 2    river and, therefore, I thought would provide the most
 3    voluminous amount of information within a relatively
 4    small geographic area.
 5  Q.   So your theory was, more patents, more
 6    information?
 7  A.   Correct.  But as I said, I did examine every
 8    single patent in every single patent file for the
 9    entire stretch of the river, even those outside the
10    yellow blocks.
11  Q.   Referring you to the five maps that we've got
12    here, the one with the yellow blocks on and then the
13    next four that are the varying colors of blue.
14  A.   Yes.
15  Q.   You state that they were made by yourself,
16    your company, and people from Salt River Project,
17    correct?
18  A.   Their cartographics office.
19  Q.   That qualifies.
20        Please tell me what you specifically did to
21    prepare these maps.
22  A.   I didn't draw them myself, but what I did is,
23    I provided the legal descriptions of the homestead
24    patents that fell within these sampling areas to Salt
25    River Cartographics, and I got the legal descriptions
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 1    from the patents.
 2        I also provided the underlying historical
 3    maps, the three different colors of blue, and asked
 4    Salt River graphics to use their GIS system to overlay
 5    that into the sampling areas.  And then once they had
 6    indicated, based on my description, the legal
 7    description of the patents, once they had placed those
 8    on the maps, then I double-checked each patent that are
 9    on the maps to make sure that the cartographics people
10    had located the patent properly based on the legal
11    description.
12  Q.   Was all of the work that you just described
13    with respect to yourself done by you, or were there
14    associates from your business that did some of it?
15  A.   I did some of it and some of it my research
16    assistants did.
17  Q.   How much of it do you estimate you did?
18  A.   Probably half of it or so.
19  Q.   Okay.  Now, with respect to what SRP did, can
20    you give me a description, as best you understand it,
21    what the cartographic division did to prepare the maps?
22  A.   My understanding is, I discussed the three
23    different types of historical maps that show the
24    Salt -- I'm sorry, the Gila River.  I provided those
25    historical maps to Salt River Cartographics and asked
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 1    them to overlay all three versions of the river onto
 2    one map, and which they did; and then they
 3    subsequently, based on the legal descriptions of the
 4    patents that I gave them, drew those patents onto the
 5    same map.
 6  Q.   Do you know the individuals from SRP that
 7    were involved in doing this?
 8  A.   It's been 15 years or so since these were
 9    drawn.  I don't remember who they were that did it.
10  Q.   Now, am I correct that Exhibit 2 through 5
11    all show the basic same information, just at different
12    locations along the Gila River?
13  A.   Correct.
14  Q.   Okay.  Referring you to Exhibit 2.
15  A.   Yes.
16  Q.   As I understand it, the mid-color blue is
17    produced from maps dating 1917, 1913 and 1915; is that
18    correct?
19  A.   Yeah, the print on this is very small.  I
20    would have to blow it up in digital form.
21  Q.   I know.  I had to take my --
22  A.   I believe you're correct, yes.  I testified
23    to it in my direct testimony, so you can check it
24    there.
25  Q.   Can you explain to me how you determined the
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 1    portion that should be colored in the mid-blue?
 2  A.   That is the Gila River the way it was
 3    identified on those three historical maps.
 4  Q.   Well, I'm just guessing, all right, because I
 5    have not spent a lot of time with those three
 6    historical maps; but I would think they might not be
 7    all identical.
 8  A.   Correct.
 9  Q.   Okay.  So we've got a mid-blue that's made
10    from three maps, right?
11  A.   Yes.
12  Q.   And they're not identical?
13  A.   Correct.
14  Q.   How did we work that out?
15  A.   I wanted to be as inclusive as possible so I
16    would get every single homestead patent that either
17    overlay or touched the Gila River.  So I -- if I
18    remember correctly what I did, I told them for those
19    three maps to take the most expansive and complete,
20    largest view of where the Gila River lay based on those
21    three maps, so that I would be able to get all of the
22    homestead patents that touched or overlay the Gila
23    River.  So they probably chose the map that showed the
24    Gila River being at its widest from those three maps.
25  Q.   If one showed it one portion wider than the
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 1    other, but then the other showed another portion wider
 2    than another, do you think they mixed them up?
 3  A.   I honestly don't know how they did it.
 4    Again, the purpose of this was to be sure that I got
 5    any homestead patent that touched or overlay the Gila
 6    River.
 7  Q.   Okay.  Would your answer that you've just
 8    given to the mid-blue be the same for the dark blue and
 9    the light blue?
10  A.   The light blue, my recollection is that the
11    light blue is the river based on the U.S. General Land
12    Office survey plats, and so there it was not a
13    combination of three different historical maps, at
14    least not within each township.  It was one map.
15        And the same is true for the dark blue, which
16    is the U.S. Geological Survey topo maps, the historical
17    ones closest to Arizona statehood.  So they, in other
18    words, were not -- unlike the medium blue, which is a
19    combination of three maps, the light blue and the dark
20    blue are just taken from one map.
21  Q.   Okay.  And I don't want to mislead you on
22    this thing, but as I understood it, the light blue
23    lines were produced from maps dating 1870, 1907, and
24    1914.  And my understanding would be --
25  A.   That's the medium blue, I believe.
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 1  Q.   I've got it for the light blue.  You know,
 2    this stuff I need to go -- with my computer I could
 3    blow it up big enough to see what you were saying.
 4        And at any rate, those you think were for the
 5    dark blue?
 6  A.   We're talking about the light blue ones now?
 7  Q.   Yeah.  The light blue I thought was 1870,
 8    1907 and 1914 and, as I understand it, the USGS
 9    quadrangle maps dated 1904 through 1907.  So that's
10    light and dark.
11  A.   The light blue would be the U.S. General Land
12    Office maps, where that particular surveyor located the
13    Gila River's channel.
14        The dark blue would be the U.S. Geological
15    Survey's historical topographic maps, where those
16    mapmakers located the Gila River's channel.
17  Q.   Okay.  And what I'm trying to do is pin it
18    down so I can see your primary source.
19  A.   Correct.
20  Q.   And so what I'm trying to find out is, what
21    did you make the light blue from, and as I had it, it's
22    1870, 1907, and 1914 for those maps.
23  A.   If those are the General Land Office survey
24    plats, then that's correct.  I don't remember the dates
25    on it.
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 1  Q.   And then I had the USGS maps as 1904 through
 2    1907.
 3  A.   If that's what the dates say on it, then
 4    that's correct, too.
 5  Q.   Okay.  And the question I had asked you a
 6    little while ago that would your answers be the same,
 7    I'm talking about the questions I had for
 8    reconciliation of the various maps to get your line
 9    that you wanted.  You told them to pick the biggest
10    line?
11  A.   Yes.
12  Q.   And so the dark blue line is the biggest line
13    of the USGS maps that you had?
14  A.   Yes.  And again, my purpose was not to
15    distort or -- I was just waiting for you.
16  Q.   Oh, I'm just -- he blew it up for me.
17  A.   Okay.  The purpose here was not to in any way
18    distort or misinterpret the Gila's channel.  The
19    purpose was to be able to get -- be as all-inclusive
20    about the homestead patents as possible.  And so I
21    wanted to be sure that I was being all-inclusive by
22    getting any patent that appeared to touch or overlie
23    the Gila River.
24  Q.   Sure.  I get that.  And my point is, and so
25    in doing that and being as expansive as you wanted to
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 1    be, you made the Gila River as large as you could
 2    justify making it from those maps?
 3  A.   From the historical maps, yes.
 4  Q.   Right.
 5        And the reconciliation for each of these
 6    would have been the same, right?
 7  A.   Yes.  You're talking about the other
 8    exhibits?
 9  Q.   Sure, yeah.
10  A.   Yeah, all done the same way.
11  Q.   Now, these exhibits, as I look at them, they
12    only depict a single channel type river, right?
13  A.   As opposed to a braided channel?
14  Q.   Yeah.
15  A.   Yes, that's correct.
16  Q.   And that's basically true for whether it's 2
17    or 3 or 4 or whatever?
18  A.   Yes, that's true.
19  Q.   Do you know if the maps that you used to
20    produce these exhibits showed braided channels?
21  A.   The U.S. General Land Office survey plats did
22    show some braided channels.  And with regard to how
23    those were used in creating these exhibits, I said just
24    take the exterior of the outermost braids of the river.
25    Again, the purpose was to be sure I was picking up any
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 1    homestead patent that touched any part of the Gila
 2    River.
 3  Q.   So you heard some of the testimony that went
 4    on at other times a couple weeks ago?
 5  A.   I was not here on Friday of the session a
 6    couple months ago.
 7  Q.   The point being that the descriptions that
 8    are contained in your exhibits would be the broad
 9    extent of the braided river and it would pick up any
10    interior channels that were part of the braid?
11  A.   Yes.
12  Q.   Did you make any attempt to -- how's this;
13    there is some overlap of the maps that you're using for
14    the three, the 1917 map or the 1904, I mean in other
15    words, the time frames are similar?
16  A.   Yes.
17  Q.   Okay.  Did you make any attempt to reconcile
18    them?  Because obviously at certain points the rivers
19    appear to be quite a distance apart, or the line.
20  A.   I asked Salt River Cartographics to simply
21    put on the map that they generated here what appeared
22    on those maps.  And if you look at the light blue line,
23    for example, in the middle of the map on Exhibit 2, you
24    will notice that the General Land Office survey plat
25    river there doesn't even join up between one township
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 1    and the other; but I said just put it on there the way
 2    it appears on these maps.
 3  Q.   Okay.  So you're saying that there is a --
 4    one of those maps that were used for the light blue
 5    actually was produced and set out where the light blue
 6    didn't match up?
 7  A.   Because it was done from two different
 8    General Land Office survey plats.
 9  Q.   Okay.  Now I got you.  So they're actually --
10    that's two different maps coming together, right?
11  A.   Right.
12  Q.   Referring you to Exhibit 5, this map is made
13    from the same maps we talked about when we were talking
14    about Exhibit 2, correct?
15  A.   You're talking about the map on Page 34?
16  Q.   That's correct.
17  A.   Yes.
18  Q.   As I understand this map, the black lines
19    that you kind of set out in here illustrate a resurvey
20    of the river showing a single-channel meandering river,
21    correct?
22  A.   If that's what it says in my report, then
23    that's what it is.  I don't remember.
24  Q.   On Page 35, do I understand you correctly to
25    be stating that Mr. Ingalls surveyed the entire
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 1    interior of the township in one day?
 2  A.   Apparently so.
 3  Q.   Do you think that's possible?
 4  A.   I don't remember.  I would have to look at
 5    either the plat or the field notes.
 6  Q.   Might be the fastest surveyor in the history
 7    of the western world?
 8  A.   Yeah, I -- that's what it says on the survey
 9    plat, that he did it on one date.  It may very well
10    mean that he started on that day.  But it says on the
11    survey plat, in the column when surveyed, and then it
12    gives one day, June 22nd, 1868.  My guess is that's
13    probably when he started it.
14  Q.   Okay.  Or when he finished it?
15  A.   Either one.
16  Q.   But you don't really believe he did it in one
17    day?
18  A.   Probably not.
19  Q.   Does it state anywhere in Mr. Ingalls' notes
20    that he was following the 1964 survey instructions?
21  A.   That was my assumption, based on the most
22    recent manual that would have been available to him.
23  Q.   Could you tell me how Ingalls' plats confirm
24    that he did not consider the Gila to be navigable, as
25    you state in Paragraph 2 on Page 35?
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 1  A.   Because he didn't run any meander lines and
 2    there is no meander information on the right-hand side
 3    of the plat, such as that table that would have
 4    contained the meander data, and then in the box
 5    underneath of the plat there is no surveyor being
 6    listed as having run meander lines.
 7  Q.   So again, it's the absence of the information
 8    creates, within your knowledge base, a presumption that
 9    it's not navigable?
10  A.   Yes.
11  Q.   Is your whole operating premise in preparing
12    this report that the law uses meander surveys to define
13    whether a river is navigable?
14  A.   Well, as I explained in my testimony
15    yesterday, the meander instructions changed over time,
16    and in some circumstances, particularly as the manuals
17    became more recent, there were circumstances that
18    meanders were used for along rivers -- there were
19    meanders done of rivers that were nonnavigable.
20  Q.   Okay.  But what I'm asking you is your
21    premise, and let's back it up, because I understand
22    what you're saying.
23        So until those times came in the later
24    manuals when they had them do some things that didn't
25    have anything to do with navigability, for example, the
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 1    over three chains meandering --
 2  A.   Correct.
 3  Q.   -- was it your operating premise under the
 4    earlier manuals that no meandering meant nonnavigable?
 5  A.   What I was doing was recording what the
 6    surveyor did under those earlier manuals, and that
 7    would be consistent with the surveyor indicating that
 8    he did not believe the river was navigable, because he
 9    didn't follow the instructions to do the meanders.
10  Q.   Now, the Ingalls plat reproduced in your
11    report on Page 36 shows the Gila River, for the most
12    part, to be a single-channel meandering river, correct?
13  A.   Not meandered.  It would be a single --
14  Q.   I'm sorry, that's a bad -- a single-channel
15    river?
16  A.   Yeah, there's an island that appears between
17    Sections 33 and 34, so there are two channels there;
18    but other than that, it's one channel.
19  Q.   Can you tell us, does that map show the
20    dimensions of the river?
21  A.   No.  The field notes would have -- you're
22    talking about the width?
23  Q.   Yeah.
24  A.   The field notes would have that.
25  Q.   Okay.  Do you set out anywhere what the width
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 1    is?
 2  A.   No, apparently I don't.  It's in the field
 3    notes, though.
 4  Q.   Would that answer be consistent for all of
 5    the different plats that you set out in here?
 6  A.   Would what, the plats indicate?
 7  Q.   Yeah, the plats and their field notes
 8    indicate the widths of the river?
 9  A.   The plats were drawn from the field notes.
10    The field notes were done, as the name implies, in the
11    field, and then the plats were drawn from those notes.
12    And so in effect, the plats came after the field notes
13    based on what the notes recorded.
14        So you're not going to find on a plat, at
15    least as far as I remember any of these plats, where
16    the surveyor has drawn with an arrow and said the river
17    is X amount wide here, because that information would
18    appear in the field notes.
19  Q.   Okay.  I don't care where it appears.  I'm
20    just trying to say, to find out, there's a spot, and
21    you're telling me it's the field notes, where I can
22    look at every set of field notes for every plat you've
23    got and determine the width of the river?
24  A.   Yes, in the field notes.
25  Q.   Okay.  Can you generally describe how often
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 1    they did that as they marched across a township?
 2  A.   Measured the width?
 3  Q.   Uh-huh.
 4  A.   It depends on what their assignment was.  The
 5    earlier surveys they were only measuring the section
 6    lines, and so they would be only measuring on line, is
 7    the termed that they used, where they crossed on a
 8    section line.
 9        In later surveys sometimes they were also
10    assigned to do quarter section lines, and so the width
11    would appear on quarter section lines.
12        But in this particular early one, Ingalls was
13    only doing section lines, so he only would have
14    measured across it on line wherever the section line
15    crossed the river.
16  Q.   So, basically, probably about six
17    measurements per township?
18  A.   On this particular map, it looks like he
19    would have crossed it --
20  Q.   Six times six, 36 sections, right?
21  A.   Well, the river only runs through roughly six
22    sections.
23  Q.   That's what I'm saying.  I'm not trying to be
24    fancy.  Just if it went from east to west going across
25    the township and didn't have a lot of vertical


www.coashandcoash.com                 Phoenix, AZ


GILA RIVER      VOL. VII      08/19/2014 Page 1566


 1    variance, it would go through six sections getting
 2    across the township?
 3  A.   Well, five, actually, because the exterior
 4    boundaries would have been done by the exterior
 5    boundary surveyors.
 6  Q.   I'm just saying, when I'm looking at the
 7    notes, I'm going to have -- I can look at five sets,
 8    basically, and find out the widths for the river --
 9  A.   Yes.
10  Q.   -- as it passes through a section?
11  A.   Yes, wherever he crossed the section line.
12  Q.   In talking about Powers, you --
13  A.   You're on Page 36 now?
14  Q.   36, 37, in that.
15  A.   Uh-huh.
16  Q.   You have some adjectives that you use.  One
17    is shallow, then the other is rapid.  And I'm just
18    wondering if you know what Powers' definition of
19    shallow was?
20  A.   That's just what he wrote in his field notes.
21  Q.   And on Page 37 you talk about another
22    location where he referred to it as deep.
23  A.   Yes.
24  Q.   And again, you don't have any idea what he
25    meant by deep?
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 1  A.   No.
 2  Q.   That's just words you plucked out of his
 3    field notes?
 4  A.   Correct.
 5  Q.   Now, am I remembering this correctly from
 6    yesterday when I was asking you about what you read,
 7    that you have read the Defenders of Wildlife case?
 8  A.   A long time ago.
 9  Q.   But you have read it?
10  A.   Yeah.
11  Q.   Do you recall what it says about conclusions
12    to be drawn from roads paralleling rivers?
13  A.   No, I don't remember.
14  Q.   Did you recall it when you did this work?
15  A.   No, I don't.
16  Q.   Again, on Page 38, the map that you have
17    produced there shows the river as a single-channel
18    river, correct?
19  A.   That's what the -- this would be -- this is
20    the Powers map?
21  Q.   Figure 7, Page 38.
22  A.   Yes, that's the Powers map, and he indicates
23    just one channel.
24  Q.   You then go on on Page 38 talking about
25    Hesse?
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 1  A.   Yes.
 2  Q.   And you indicate that he indicates that the
 3    stream is 18 inches to 2 feet deep in his general
 4    description for the township?
 5  A.   Yes.
 6  Q.   Do you know if that's deep enough to use a
 7    canoe?
 8  A.   I don't know.  I'm just reporting what he
 9    said.
10  Q.   On Page 39 you, again talking about Hesse,
11    noted that the Buckeye Canal was used to water a corner
12    of the township.  Do you know where the Buckeye Canal
13    drew its water?
14  A.   From the Gila River, I believe.
15  Q.   For every one of these surveys that you
16    reviewed that we're going through here, where you then
17    render an opinion that the river is nonnavigable for
18    some surveyor, or that that was the opinion of the
19    surveyor, is it the same for every one, it's because
20    they didn't meander it, basically?
21  A.   Yes.
22  Q.   I don't have to keep going through this.
23        Now, Martineau did meander both sides, right?
24  A.   Yes, he did.
25  Q.   And it's your opinion that the reason he did
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 1    that was because the rules had changed from one manual
 2    to the next, and he was doing that to indicate the
 3    greater than three chains distance of the river?
 4  A.   Yes.
 5  Q.   What specific statement do you have that
 6    supports that?
 7  A.   I don't have a specific statement.  I have an
 8    inference because all the other surveyors on both sides
 9    of his particular survey did not do the meanders, and
10    that combined with the fact that his new instructions
11    included the three chains and up for meandering both
12    banks, I thought that that was a reasonable
13    explanation.
14  Q.   So that's your assumption?
15  A.   That's correct.
16  Q.   And for all we know, Martineau could have
17    been meandering because he thought it was navigable
18    there?
19  A.   That's correct.
20  Q.   Do you have any general knowledge of the
21    amount of irrigation a farmer would need in Arizona
22    growing the normal kind of crops that are grown in
23    Arizona for a 160-acre plot?
24  A.   No, I have no idea.
25  Q.   On Page 41 you're talking again about Powers,
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 1    and besides the normal no meander lines and stuff, you
 2    throw in the reason it was nonnavigable, that Powers
 3    found dams?
 4  A.   Could you point me where on 41 you're
 5    looking?
 6  Q.   Sure.
 7  A.   I'm just recording what Powers put on his
 8    plat and/or in his field notes.
 9  Q.   Yeah, the last sentence, other indicators on
10    the plat that further suggest the Gila was not
11    navigable include a dam.
12  A.   Correct.
13  Q.   Right?
14  A.   Uh-huh.
15  Q.   Okay.
16        MR. MCGINNIS: I'm sorry.  For purposes
17    of the record, I think you said Powers.  You might have
18    meant Robbins.
19        CHAIRMAN NOBLE: Thank you.
20        MR. HELM: You are right.  I apologize.
21        BY MR. HELM: 
22  Q.   But at any rate, is it --
23  A.   Actually, I think you need to correct that
24    again.  The surveyor is Powers.  Robbins is the
25    Surveyor General who approved the plat.
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 1  Q.   Oh, you're right, too.
 2        MR. MCGINNIS: I'm just trying to
 3    compete with Mr. Hood.
 4        MR. HELM: Stop trying to confuse me
 5    back there, please.
 6        MR. MCGINNIS: I'll go back to being
 7    quiet.
 8        CHAIRMAN NOBLE: Mr. Hood is hiding.
 9    Oh.
10        MR. HOOD: I'm here.
11        BY MR. HELM: 
12  Q.   At any rate, so in your interpretation of
13    these surveyors, if you find a dam, that tells you that
14    they thought the river would have not been navigable?
15  A.   I'm just reporting what he indicated was on
16    the plat, and he indicated there was a dam across the
17    river and that there were irrigation ditches.
18  Q.   In determining navigability, do you know what
19    the case law in Arizona that you have read says you're
20    supposed to do with a dam?
21  A.   No, I don't have any idea.
22  Q.   Would your answer be you don't have any idea,
23    also, what you're supposed to do with irrigation
24    ditches?
25  A.   No, I don't.
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 1  Q.   Other diversions that take place?
 2  A.   No.
 3  Q.   Now, you read Defenders, you told me.
 4  A.   A long time ago.
 5  Q.   Do you recall reading the part where they
 6    talked about the Desert Land Act?
 7  A.   No, I don't remember what they said about it.
 8  Q.   So you're not going to be able to tell me
 9    anything about it?
10  A.   Other than what I have in my report, no.
11        CHAIRMAN NOBLE: John, we're thinking of
12    taking a break about now.  How would that fit with you?
13        MR. HELM: I would think it's fine.
14        CHAIRMAN NOBLE: Thank you.  We will be
15    in recess for ten minutes.
16        (A recess was taken from 9:59 a.m. to
17        10:14 a.m.)
18        CHAIRMAN NOBLE: John, please proceed.
19        MR. HELM: All right.
20        BY MR. HELM: 
21  Q.   On Page 44, 46.  Well, let me back up just
22    for a second here.
23        The map you've got on Page 40 shows the Gila
24    as not a braided river; a single channel?
25  A.   Yes.
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 1  Q.   And the same question for the one you've got
 2    on 42?
 3  A.   Correct.
 4  Q.   And if you go to 44, we've got what looks
 5    like a two or a three braided channel section there?
 6  A.   That's what the map shows.
 7  Q.   And on 46 we're back to the single braid, or
 8    the single channel?
 9  A.   Yes.
10  Q.   And on 49, is that a single channel or a
11    double channel?
12  A.   Well, I think it -- the blue color is the
13    river.
14  Q.   Okay.
15  A.   And what you're looking at in the brown I
16    think is a sand -- it's identified as sandbanks.
17  Q.   Okay.
18  A.   But, yes, it's a single channel on that map.
19  Q.   And single channel on the one on Page 51?
20  A.   Yes.
21  Q.   And Page 54?
22  A.   Yes.
23  Q.   And Page 56?
24  A.   Yes.
25  Q.   Is that all of them?
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 1  A.   Yes, that's all of them.
 2  Q.   So we've got one small meander out of all the
 3    maps you've shown, right?
 4  A.   Meander?
 5  Q.   Meander type of channel.
 6  A.   You mean braided?
 7  Q.   Braided, yeah.  Sorry.
 8  A.   Yes, there's only one map that shows a
 9    braided channel.
10  Q.   And is that consistent with the other maps
11    you looked at that aren't produced?
12  A.   I don't remember.  I believe I produced all
13    of the survey maps in this particular report.
14  Q.   Okay.
15  A.   So, yes, all of the maps are produced for the
16    entire reach of the river that I looked at, and only
17    one of them shows a braided channel.
18  Q.   Right.  A question on instructions.  Could
19    the Surveyor General override the manual --
20  A.   Yes.
21  Q.   -- giving instructions?
22  A.   Yes.  As I indicated in my direct testimony
23    yesterday, I think -- I don't remember the surveyor's
24    name, but the Surveyor General -- I don't know if it
25    was overriding instructions, but it was supplemental
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 1    instructions for one of the surveyors.  It was a letter
 2    that said in addition to what the manual calls for, do
 3    this, too.
 4  Q.   He could change the rules?
 5  A.   I guess so.  I don't know what his authority
 6    was.
 7  Q.   And so in terms of generalizing what a
 8    surveyor did under a set of rules, to be sure that he
 9    did it under the set of rules, you would have to check
10    and see if the Surveyor General had given him any
11    particular instructions, correct?
12  A.   I did that.
13  Q.   That's when I'm getting to.  Did you do that?
14  A.   Yes, I did, and the only place that I found
15    that there was any kind of supplemental instruction was
16    on the one case that I described yesterday.
17  Q.   And would you tell me how you did it?
18  A.   How what?
19  Q.   How did you check that the Surveyor General
20    didn't give any specific instructions other than the
21    one case we know about?
22  A.   I pulled the files for each individual
23    surveyor or had them pulled at the National Archives,
24    and the files contain not only the contract for the
25    surveyor, but also any kind of supplemental
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 1    information.  And in some cases there's additional
 2    correspondence about things that had nothing to do with
 3    survey and things relating to rate of pay and so forth
 4    for that particular surveyor.  So any special
 5    instructions would have been in each particular
 6    surveyor's file.
 7  Q.   Okay.  On Page 47 you're talking about -- and
 8    48, you're talking about Harris surveys?
 9  A.   Yes.
10  Q.   And you indicate that Harris had drawn in an
11    old bank in at least five places, and you indicate that
12    the old bank indicates that the channel had changed
13    locations; have I got that right, Page 48?
14  A.   Yes, yes.
15  Q.   Okay.  How does a channel moving indicate
16    that the river will not be navigable?
17  A.   It's just one of many demonstrations about
18    the nature of the river; that it might contribute to
19    reliable navigation if the channel is changing all the
20    time.
21  Q.   Are you aware of any river where the channel
22    never changes other than the L.A. River?
23  A.   I can't answer your question, it's so
24    open-ended.
25  Q.   You are not a hydrologist, so you don't claim
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 1    to have any special expertise in the function of river
 2    in terms of channels, correct?
 3  A.   Right.
 4  Q.   So how did you form this opinion that channel
 5    movement can indicate that a channel could not -- would
 6    not be navigable?
 7  A.   I didn't say that it -- I think the exact
 8    wording was that it suggested the possibility that it
 9    might not be navigable, and I think that's just a
10    common sense answer.
11  Q.   That's your common sense answer?
12  A.   Yes.
13  Q.   Okay.  Based on no particular expertise in
14    hydrology?
15  A.   Correct.
16  Q.   On Page 50 you're again, I think, talking
17    about a Harris survey; have I got that right?
18  A.   Yes.
19  Q.   And at the end of --
20  A.   Are you talking about the top of the page on
21    Page 50 or the bottom?
22  Q.   Yeah, above the 4 line.
23  A.   Yeah, that's still Harris.
24  Q.   Yeah.  And you indicate in there that the
25    river is flowing through a township through the center
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 1    and contains an abundance of water?
 2  A.   That's what he wrote.
 3  Q.   Okay.  And you don't have any idea what the
 4    word abundance is to lead us to believe, in terms of
 5    the --
 6  A.   It's just what he wrote.  I don't know why he
 7    chose that word.
 8  Q.   You would assume a lot of water in some form?
 9  A.   That would be my understanding.
10  Q.   You go on to talk about the Martineau
11    surveys?
12  A.   What page are you at?
13  Q.   I think I'm on 52.
14  A.   Okay.
15  Q.   One of the things you say is that the river
16    was deep enough that Martineau was forced to swim it to
17    get to the other side in his work?
18  A.   That's what he said in his field notes.
19  Q.   How deep would you estimate the river would
20    be to force somebody to have to swim it to get across
21    it?
22  A.   I have no idea.  I just reported what he
23    said.
24  Q.   You would expect that it would at least be
25    enough depth that one could not wade across it, right?
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 1  A.   I would assume that he would have waded if he
 2    could have.
 3  Q.   Right.
 4        Again regarding Martineau, did he
 5    specifically write anywhere in his notes or on the
 6    plats that he was following the 1864 manual?
 7  A.   No, it was my assumption, based on the timing
 8    of when he undertook the surveys, what the most recent
 9    manual would have been, the 1864 survey manual.
10  Q.   When you're discussing White --
11  A.   What page are you at?
12  Q.   Page, I think it's 56 or 55.
13  A.   The discussion about White starts on Page 55.
14  Q.   Yeah.
15  A.   Or that's the discussion of his plat.  I
16    think the field notes actually start on 54.
17  Q.   Okay.
18  A.   Yes, the field notes -- or I'm sorry,
19    Theodore White's survey, the discussion begins on 54
20    and continues onto 55.
21  Q.   Well, the point I wanted to talk about was
22    that you state in there that he had to switch banks at
23    some point in time to do his work, because he couldn't
24    cross the river?
25  A.   Yes.  He indicated that he switched banks to
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 1    do the one-bank meander because of the difficulty of
 2    finishing the one-bank meander on the right bank.  And
 3    the standard instructions called for doing one-bank
 4    meanders on the right bank facing downstream.
 5  Q.   Could the reason of his ability not to do it
 6    have been that there was too much water in the river?
 7  A.   His explanation is what I put in my report.
 8    I don't know what -- you know, whether it had anything
 9    to do with the water.
10  Q.   Now, in a number of places here in reviewing
11    the plats and stuff, you've indicated that there was a
12    road paralleling the river?
13  A.   Yes.
14  Q.   Why -- or let me back up.
15        Do I understand correctly that the reason
16    that you're telling that to us is because that's the --
17    makes it one of these internal routes of communication?
18  A.   Yes, and in fact, later in the report, as
19    well as in the PowerPoint that I gave yesterday,
20    there's some discussion about how the materials were
21    carried on the road because -- I forget which
22    individual it was, but one of the individuals said that
23    this was considerably more expensive to bring materials
24    along the road near the river than it would have been
25    to have used the river for transportation.
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 1  Q.   So that's why you mentioned roads; it's
 2    because they indicate to you or they're another source
 3    indicating to you that that area of the river is not
 4    navigable?
 5  A.   Yes.
 6  Q.   We've talked at various times about surveyors
 7    who say there's a little water, there's a lot of water,
 8    it's deep, it's shallow.  These are just their words,
 9    correct?
10  A.   Correct.
11  Q.   And you don't have any idea what they're
12    trying to tell us with those words?
13  A.   Correct.
14  Q.   And the only way anybody would know is if
15    somebody actually could find where they wrote down what
16    they were trying to tell us, correct?
17  A.   Yes, and when they did write it down, I
18    reported it in this report.
19  Q.   And regrettably, a lot of it is not too
20    descriptive, is it?
21  A.   Right.
22  Q.   Will you get to your summary on Page 59?
23        The conclusions that you set out in there are
24    your conclusions; is that fair?
25  A.   Yes.
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 1  Q.   And they're based on your personal
 2    understanding of what makes a river navigable or not
 3    navigable?
 4  A.   It's based on my understanding of what the
 5    surveyors were told to do and what they did and didn't
 6    do.
 7  Q.   And in doing that, you didn't make any
 8    attempt to conform your conclusions to any federal or
 9    state case law or statutory law, fair?
10  A.   That's correct.
11  Q.   Okay.  Now, going on to Chapter 2 on the land
12    patents, again, the first thing I would like to make
13    sure is that in your analysis of these patents or the
14    conclusions you set out as a result of your analysis,
15    or any of that, are not based on any federal or state
16    case law or statutory law?
17  A.   That's correct.
18  Q.   In Paragraph A you reference three maps in
19    the first paragraph, or Section A?
20  A.   Yes.
21  Q.   Those maps were all created after statehood,
22    weren't they?
23  A.   That's correct.
24  Q.   When the maps were created, would it be fair
25    to say that the Gila was not in its natural and
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 1    ordinary condition?
 2  A.   Yes.
 3  Q.   Did you do anything to attempt to adjust
 4    those maps because of the condition of the Gila?
 5  A.   No.  I was looking for historical maps that
 6    showed the Gila River as close to the time of statehood
 7    as possible, and within the limits of time and budget
 8    in terms of my being able to do research, those were
 9    the closest to the time of statehood that I could find.
10  Q.   Okay.  Would you agree that at the time those
11    maps were created, the Gila was completely diverted and
12    appropriated?
13  A.   I don't know if it was completely or not.  I
14    would assume that it was appropriated and diverted to
15    some extent.
16  Q.   Each map shows the Gila as a single
17    meandering -- or single channel, right?
18  A.   Of those three?
19  Q.   Yeah.
20  A.   Yes.
21  Q.   Do these maps indicate the width of the
22    river?
23  A.   To whatever extent is shown on the map, then
24    they do.
25  Q.   Okay.  So if you don't find anything on the
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 1    map, then the answer is no?
 2  A.   Well, they do show the width of the river the
 3    way the cartographer drew the map at the time.  I just
 4    don't -- you know, I don't think that the cartographer
 5    has any arrows in there saying it's X distance across
 6    the river here.  It's just what the cartographer drew.
 7  Q.   Now, is it your understanding that the law
 8    requires a federal officer transferring land to
 9    specifically state in the transfer document, deed, what
10    have you, if he was going to reserve navigable -- or
11    lands underlying a navigable waterway?
12  A.   I don't know what the federal officer's
13    marching orders were, so to speak.  I just know that
14    they deeded out the pieces of property that I discuss
15    in the report.
16  Q.   And you don't have any idea what the legal
17    significance of any of the deeds that they deeded out
18    that included land under a navigable waterway would be?
19  A.   No.
20  Q.   You conclude from the fact that they didn't
21    reserve it, that they thought it was not navigable?
22  A.   Correct.  There are over a hundred of the
23    patents along the river deeded out in multiple times, I
24    mean different chronological periods to different
25    individuals by presumably different land agents; and


www.coashandcoash.com                 Phoenix, AZ


GILA RIVER      VOL. VII      08/19/2014 Page 1585


 1    none of them suggested that the bed of the river was
 2    going to be withheld due to navigability.
 3  Q.   Does your presumption go away after the date
 4    of statehood?
 5  A.   That --
 6  Q.   That a deed that doesn't reserve land
 7    underlying a navigable river means it's been
 8    transferred?
 9  A.   I don't remember whether any of these patents
10    are after statehood.
11  Q.   Well, my point is, is the title -- if it is a
12    navigable river, the title changes at statehood, right,
13    from the feds to the state?
14  A.   I believe that's correct.
15  Q.   Yeah, I think it is, too.
16  A.   Yeah.
17  Q.   So we can agree about that.
18        And my point being, it would no longer be a
19    presumption, and the feds would no longer have the
20    right of reservation, under your theory, if they didn't
21    own it?
22  A.   Correct.
23  Q.   So to the extent that your conclusions are
24    based on patents that occurred after the date of
25    statehood, the nonreservation argument goes away?


www.coashandcoash.com                 Phoenix, AZ


GILA RIVER      VOL. VII      08/19/2014 Page 1586


 1  A.   I'm just reporting what these patents said.
 2    I can't tell you what the legal implications are about
 3    whether they were properly or improperly granted or
 4    not.
 5  Q.   No, I'm not saying they were proper or
 6    improper.  I'm just saying that if they covered -- if
 7    the feds give a patent in 1930 to somebody that covers
 8    a piece of the Colorado River and the legal description
 9    that they give includes river bottom, the feds don't
10    own the land, so they can't give it away, can they?
11  A.   That would be a legal conclusion.  I can't
12    answer that.  I can just report what the people did at
13    the time.
14  Q.   You know enough to agree that I can't sell
15    your land, right?
16  A.   Yes.
17  Q.   Under D, starting on Page 73 and going over
18    to 74, you discuss a couple patents, one in 1929 and
19    one in 1952?
20  A.   Yes.
21  Q.   And you indicate or you talk about a dry
22    riverbed?
23  A.   Would you point me to where that phrase is?
24  Q.   Well, I take it back.  It's river bottom
25    land.  It's on Page 74.
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 1  A.   Yes.
 2  Q.   If there wasn't any water flowing in the
 3    river, how did the people at that time determine what
 4    was bottomland and what wasn't?
 5  A.   I don't know.  This is just what the agent
 6    wrote, and I'm just reporting what the agent wrote.
 7  Q.   On Page 75 I need you to explain something
 8  for me, the last line of the Paragraph 1:  Furthermore,
 9    the regular flooding of the river, which is noted in
10    this patent file, suggests the river's erratic nature.
11        How can an event that occurs regularly be
12    erratic?
13  A.   I believe I'm paraphrasing what's in the
14    patent file here.  I believe the phrasing either is --
15    regular flooding of the river is either directly from
16    the patent file or my paraphrasing it from the patent
17    file.  I do indicate it's from the patent file, though.
18    So that's just what's in the patent file.
19  Q.   No quotes?
20  A.   Correct.  It's probably paraphrasing then.
21  Q.   Okay.  Well, would you generally agree with
22    me that if something's regular, it's not erratic?
23  A.   Again, I'm just --
24  Q.   We're just talking about the English language
25    at this point.
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 1  A.   Right.
 2  Q.   Regular is not erratic?
 3  A.   I don't know what regular would have meant as
 4    far as the way it was used in the patent file.
 5  Q.   The general proposition, if a flood occurs,
 6    would you agree that property outside of the
 7    traditional bounds of a river can get wet?
 8  A.   Yes.
 9  Q.   The reservation obligation of the Federal
10    Government would only apply to lands within -- I
11    believe I've got this right -- the mean high water mark
12    of a river that was navigable?
13  A.   I believe that's the federal test for
14    navigability.
15  Q.   Yes.  So they would need not -- if they are
16    deeding something out, they wouldn't reserve anything
17    above whatever that metes and bounds would be?
18  A.   As a general proposition, I guess so.
19  Q.   Thank you.
20        How many floods a year does it take to make a
21    river erratic?
22  A.   I have no idea.
23  Q.   Do you have any idea how many days since 1860
24    to the date of statehood the Gila River was at a flood
25    stage?
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 1  A.   No, I don't.
 2  Q.   Any calculations at any time how long the
 3    floods existed on the Gila River for any specific time
 4    frame?
 5  A.   No.
 6  Q.   Have I got this right, that you consider --
 7    or you conclude that the Desert Land Act of 1877
 8    prohibited irrigation water from coming from a
 9    navigable river?
10  A.   That's my understanding of the language that
11    I quote.
12  Q.   Okay.  That's your legal opinion?
13  A.   I'm not offering a legal opinion.  It's a
14    historian's opinion based on simply reading the
15    language.
16  Q.   Now, if it did come from a navigable stream,
17    you would conclude that that meant they couldn't get a
18    patent?
19  A.   A Desert Land Act patent.
20  Q.   Right.
21  A.   Yes.
22  Q.   You've got the operative portions of the
23    Desert Land Act set out on Page 78, right, and runs
24    over to 79 --
25  A.   Yes.
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 1  Q.   -- that you would cite to support those
 2    conclusions?
 3  A.   Yes.
 4  Q.   Could you show me the specific language that
 5    supports the conclusion that the water can't be from a
 6    navigable river?
 7  A.   That's what the quote says at the bottom of
 8    the page, carry it over.  And I believe I italicized
 9    the and not navigable.  Yeah, I added the italics, and
10    not navigable, meaning that the water for a Desert Land
11    Act patent had to come from a stream that was not
12    navigable.
13  Q.   This was your interpretation?
14  A.   Yes.
15  Q.   Nobody told you that's what this Act meant?
16  A.   No, this is from my reading the language as a
17    historian.
18  Q.   Did you find any patents that were given to
19    lands that had water from the Gila?
20  A.   Patents that --
21  Q.   Under the Desert Land Act.
22  A.   Well, some of them took their water from
23    irrigation canals; not directly from the Gila, but from
24    canals that took the water from the Gila.
25  Q.   Like the Buckeye Canal?


www.coashandcoash.com                 Phoenix, AZ


GILA RIVER      VOL. VII      08/19/2014 Page 1591


 1  A.   Yes.
 2  Q.   If I had an appropriation out of the Gila
 3    River before the adoption of the Desert Land Act, could
 4    I have used that appropriation to get a patent under
 5    the Desert Land Act?
 6  A.   I don't know.
 7  Q.   You go on on Page 79 to start talking about
 8    Desert Land Act entries?
 9  A.   Yes.
10  Q.   And I take it these entries got their water
11    from the Gila?
12  A.   Yes.
13  Q.   And is the reason that you have included them
14    in your report because they got their water from the
15    Gila and your conclusion that the Gila is not a
16    navigable river or they wouldn't have gotten their
17    patents?
18  A.   Yes.
19  Q.   Regarding the federal land grants in Arizona
20    on Page 84, it starts on --
21  A.   Yes.
22  Q.   -- what I got out of this two-paragraph,
23    three-paragraph discussion was that you're stating that
24    the feds gave the State of Arizona some lands in
25    substitution for lands underlying navigable waters that
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 1    they had done something else with?
 2  A.   They could have selected other lands.  If a
 3    navigable body of water also, for example, ran through
 4    Section 16 or 36, which say, for example, Section 16,
 5    which was granted, I believe with the Enabling Act, to
 6    the State of Arizona, and since Section 16 already
 7    contained the full 640 acres, if there hypothetically
 8    had been a navigable body of water also flowing through
 9    that, then the State would be allowed to chose acreage,
10    the equivalent for the navigable body of water, because
11    it in effect already had the title to the navigable
12    body of water.  So they wouldn't be -- in other words,
13    it would be two overlapping claims to Section 36.
14  Q.   Do you have any statutory authority that the
15    Federal Government could do that for lands underlying
16    navigable waters?
17  A.   They did that with relation to lands that
18    were granted to railroads, lands that were granted to
19    Indian reservations, lands that were granted within
20    national forests.  So because I know that they did that
21    in those cases, I made the assumption that they could
22    also do that for a similar type of thing involving
23    navigable rivers.
24  Q.   But we don't have a citation to any federal
25    authority that says they can do that, correct?
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 1  A.   No.
 2  Q.   This is Littlefield on the law?
 3  A.   I think it's a reasonable assumption because
 4    of the examples I just provided.
 5  Q.   Going now to the state disposition of
 6    federally granted lands.
 7  A.   Is that a question?
 8  Q.   I'm just telling you where I'm going.
 9  A.   Okay.
10  Q.   The question is, do you agree that the time
11    frame that we're dealing here with the disposition of
12    these lands is over a hundred years since Winkleman --
13    the time frame Winkleman indicated the Gila would have
14    been in its natural and ordinary condition?
15  A.   I don't remember when the case Winkleman took
16    place.
17  Q.   Assuming that it was, would it be reasonably
18    safe to assume that anybody dealing with these lands at
19    that time had never seen the Gila in its natural and
20    ordinary condition?
21  A.   Could you give me a year?
22  Q.   Oh, pick 1840.
23  A.   I'm confused by your question.  Could you
24    rephrase it?
25  Q.   Sure.  I just -- you've got some state people
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 1    who were selling land that they got from the feds to
 2    people, right?
 3  A.   Yes.
 4  Q.   Okay.  And they're selling land that
 5    underlies the Gila River?
 6  A.   Correct.
 7  Q.   But they've never seen the Gila River in its
 8    ordinary and natural condition?
 9  A.   That's probably --
10  Q.   If --
11  A.   That's probably likely.
12  Q.   If it's 1840 or before then that the natural
13    condition existed, right?
14  A.   That's probably correct.
15  Q.   Now, on Page 88 you start to talk about state
16    patents, and you're talking about the state not
17    reserving any sovereign rights in patents they sold on
18    the Gila River?
19  A.   Yes.
20  Q.   Okay.  And by sovereign rights, do you mean
21    that the state didn't reserve their right to own the
22    land underlying a navigable river, the Gila?
23  A.   I believe that's correct.
24  Q.   What leads you to the conclusion that the
25    state should have reserved those, quote/unquote,
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 1    sovereign rights in disposing of land?
 2  A.   I believe that those lands are held in public
 3    trust, or should be anyway.
 4  Q.   Okay.  Can't the state sell public trust
 5    land?
 6  A.   I don't know.  I'm just reporting what it did
 7    here.
 8  Q.   It sold some land?
 9  A.   Correct.
10  Q.   Okay.  Do you know anything about the law in
11    Arizona that indicates that they could not sell lands
12    underlying a navigable river?
13  A.   I don't know.
14  Q.   So, for example, you don't know if the state
15    could sell some land that's in the Colorado River down
16    around Yuma?
17  A.   I think that's part of what this whole
18    proceeding is about, isn't it?
19  Q.   I'm talking about a different river now.
20  A.   Yeah.
21  Q.   The Colorado.
22  A.   Yeah.  No, I understand.
23  Q.   You admit that's navigable.
24  A.   I don't know.
25  Q.   Is it fair to say that the conclusions that
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 1    you drew starting on Page 90 once again are your
 2    conclusions?
 3  A.   Yes.
 4  Q.   In there you talk about several parties
 5    having expressed implicit opinions about the
 6    navigability of the river, correct?
 7  A.   Yes.
 8  Q.   Could you tell me how you use the word
 9    implicit?  Define it for me.
10  A.   Meaning by their actions with regard to what
11    the state sold and by the actions of what the parties
12    who purchased it suggest.
13  Q.   And these implicit opinions were all rendered
14    around the times that you discuss the patents in your
15    report?
16  A.   Yes.
17  Q.   Based on my analysis, and I could be wrong, I
18    will admit that, this means, by my count, in your
19    report you only examined two patents that were
20    transferred in the 1800s; is that correct?
21  A.   State patents?
22  Q.   Yeah.
23  A.   I don't think they could have done that.  The
24    State wasn't formed until 1912.
25  Q.   Oh, I'm sorry, I was talking federal patents.
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 1  A.   I'm confused now.
 2  Q.   I mean your conclusion then you talk -- you
 3    have both the state and federal patents as one?
 4  A.   Yes.  It's a conclusion section that
 5    discusses both the state and the federal patents.
 6  Q.   Right.  And we only have two patents that are
 7    pre-1900?
 8  A.   Federal patents?
 9  Q.   Yeah --
10  A.   No.
11  Q.   -- in the discussion.
12  A.   That's what all of those exhibits, exhibit
13    maps demonstrate.  There were over a hundred of them,
14    federal patents.  And there are also, I think, roughly
15    60 state patents.
16  Q.   So my understanding is wrong?
17  A.   Yes, your understanding is wrong.
18  Q.   Okay.  Well, that's part of the reason we're
19    here.
20  A.   Yes, your understanding is definitely wrong.
21  Q.   You do, however, discuss quite a number of
22    patents that go as far up as 1950, I believe, true?
23  A.   The majority of them are prior to statehood,
24    but there are some that are post-statehood.
25  Q.   Well, could you -- the ones that were like in
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 1    the 1950s, explain to me the significance of a 1950ish
 2    state patent on a determination of whether a river was
 3    navigable in 1912?
 4  A.   Just the fact that the state -- are you
 5    talking about a state patent now?
 6  Q.   Uh-huh.
 7  A.   Just the fact that the state transferred the
 8    title when it sold the property.
 9  Q.   Regarding your discussion of state patents
10    and your reservation of sovereign rights theory --
11  A.   Yes.
12  Q.   -- none of the state patents were transferred
13    before 1912, by definition, right?
14  A.   Yes.
15  Q.   Do you know if any of the people transferring
16    the lands covered by those patents were making
17    navigability decisions at the time that they made the
18    transfer?
19  A.   Well, implicitly they were because of the
20    fact that that's what they transferred.
21  Q.   In your research, did you find any indication
22    that any of those people had done any research to
23    determine whether the Gila was navigable?
24  A.   I didn't see anything about that one way or
25    the other.
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 1  Q.   Did you find anything one way or another that
 2    indicated whether they did any research to determine
 3    the ordinary and natural condition of the Gila?
 4  A.   No, I didn't see anything of that nature.
 5  Q.   With regards to the determine -- you
 6    understand that the courts have instructed us to
 7    determine the ordinary and natural condition of the
 8    Gila, correct?
 9  A.   Yes.
10  Q.   Okay.  What date do you understand we're
11    supposed to make this determination as of?
12  A.   Of ordinary and natural?
13  Q.   Uh-huh.
14  A.   I don't know.
15  Q.   On Page 92 in Chapter 3, you state the Gila
16    was erratic, unreliable and obstructed by sandbars,
17    gravel beds and boulders?
18  A.   Yes.
19  Q.   Can you give us the specific location of any
20    of those items?
21  A.   Those are just a summary of what the
22    following documents illustrate.  Some of them
23    illustrate one point, others illustrate another point.
24    So it's just sort of a summary catchall statement that
25    covers the specific documents that follow.
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 1  Q.   You can't tell me where the boulders are or
 2    the gravel beds were?
 3  A.   Only to the extent that the historical
 4    documents that I discuss offer that information.
 5  Q.   You didn't do anything to determine if they
 6    were correctly discussing where the boulders were, for
 7    example?
 8  A.   No, I'm just reporting what the historical
 9    parties said in the documents that I cite in my report.
10  Q.   Yeah, on Page 94 -- take that back.
11        Can you tell me why the only Spanish
12    missionary you discuss in your report is Garces?
13  A.   I don't remember why I selected him.  I
14    believe he was here a couple times, and that there may
15    have been others that I may not have located their
16    records.
17  Q.   You seem to have a, in parts of this, a high
18    emphasis on navigation by steamboat, fair?
19  A.   Where are you talking about now?
20  Q.   Well, I'm on Page 95, 96.
21        For example, talking about Emory in the
22    middle of 96, he says, Emory wrote the Gila, at certain
23    stages, might be navigated up to the Pima villages, and
24    possibly with small boats at all stages of water.
25        That discussion that Emory's talking about is
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 1    that up to the Pima villages, it might have been
 2    navigated by something other than a small boat, right?
 3  A.   Yes.
 4  Q.   That something other was probably a
 5    steamboat, wasn't it?
 6  A.   Most likely, but I'm just reporting what
 7    Emory wrote.
 8  Q.   Uh-huh.
 9  A.   He later concluded, though, that the river
10    was not navigable after he had offered this opinion.
11  Q.   Oh, I understand that, and that was, what,
12    ten years or so later?
13  A.   I don't think it was quite that long.  I
14    think it was six or seven.
15  Q.   Had he ever returned to Arizona after that?
16  A.   I don't know.
17  Q.   I won't ask how old he was.
18        Now, his comments, his initial comments, were
19    formed around the time he was on site, at any rate; we
20    know that, right?
21  A.   Yes.
22  Q.   Would you agree with me that a river can be
23    found navigable and not have to be suitable for
24    steamboat navigation?
25  A.   Yes.
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 1  Q.   A canoe could do it?
 2  A.   It depends on your definition of
 3    navigability, but obviously if you can put a canoe in
 4    the water, at least under one definition of
 5    navigability, a canoe is being navigated in the water.
 6  Q.   Get in it and take a paddle and go from
 7    Point A to Point B?
 8  A.   Yes.
 9  Q.   That's navigation, right?
10  A.   Yes, under one definition.
11  Q.   Okay.  Under your definition, it requires
12    more than that, right?
13  A.   It requires being regular and reliable.
14  Q.   Okay.  What else does it require?
15  A.   Around the time of statehood.
16  Q.   What else does it require?
17  A.   And beyond that, I can't say.
18  Q.   Does it require a commercial purpose?
19  A.   Yes, it does.
20  Q.   Is travel without a commercial purpose
21    sufficient to establish navigability?
22  A.   Individual instances of a boat being on a
23    river does not necessarily establish navigability.  It
24    has to be regular and reliable and for commercial
25    purposes.
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 1  Q.   I think I get an answer out of there, but
 2    I've got to be sure.
 3        If I have a canoe in Phoenix and on a regular
 4    basis I go to Yuma because there's a good bass fishing
 5    lake down there, would that qualify as making the Gila
 6    and the portion of the Salt I went over navigable?
 7  A.   It would have made it that you have gotten
 8    your boat down the river.  I don't know whether it
 9    would make it as being navigable as a legal matter.
10  Q.   Assume I'm not -- it's not for a commercial
11    purpose.
12  A.   I don't know the answer to that.
13  Q.   I'm just traveling down the river to get from
14    Point A to Point B.
15  A.   If you've --
16  Q.   Regularly.
17  A.   -- gone down the river, then you went down
18    the river.
19  Q.   But regularly.
20  A.   And if you've done it regularly, you've done
21    it regularly.
22  Q.   You don't have any opinion?
23  A.   No.
24  Q.   Do you know where the Pima villages are that
25    Emory talked about?
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 1  A.   I believe they're somewhere near, generally
 2    speaking, near the confluence with the Salt River.
 3  Q.   Would they be upstream of that confluence?
 4  A.   I don't know.
 5  Q.   The quote you use of Emory on Page 97 doesn't
 6    state the river is not navigable, does it?
 7  A.   Which quote are you talking about?
 8  Q.   Well, I think it's the first one.
 9  A.   The block quote?
10  Q.   The Gila does not always run...
11  A.   Yes, I see that.
12  Q.   That doesn't say anywhere in there that the
13    river is not navigable, does it?
14  A.   No, it doesn't.
15  Q.   It's just talking about channel changes,
16    isn't it?
17  A.   Yes.
18  Q.   And we've already agreed that a change in
19    channel doesn't necessarily make a river not navigable?
20  A.   That's correct?
21  Q.   Could you tell me what would make it
22    difficult to find a new channel if the river changed
23    channels or if a river changed channels?
24  A.   I can't answer your question.  I don't know.
25  Q.   You haven't had any boating experience in
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 1    that kind of situation?
 2  A.   No.
 3  Q.   Do you believe that a river with sandbars in
 4    it makes the river not navigable?
 5  A.   It can make it difficult to navigate.
 6  Q.   Do you know any river with sandbars in it
 7    that has been declared nonnavigable because it had
 8    sandbars?
 9  A.   I don't know the answer to that question.
10  Q.   So the answer is, no, I don't know of any?
11  A.   That's correct.
12        CHAIRMAN NOBLE: Mr. Helm, we would like
13    to take a short break.  Would it be okay to do it now?
14        MR. HELM: At your disposal.
15        CHAIRMAN NOBLE: About five minutes.
16    We'll need to do some mike testing.
17        (A recess was taken from 11:12 a.m. to
18        11:23 a.m.)
19        CHAIRMAN NOBLE: Take it away, please.
20        BY MR. HELM: 
21  Q.   Moving along on Page 99 and the Wheeler
22    survey.
23  A.   Yes.
24  Q.   You would agree, I assume, that nowhere in
25    the Wheeler survey does he say that the Gila is not
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 1    navigable by the type of small boats in use during the
 2    period, true?
 3  A.   Yes.
 4  Q.   The quote you set out is, Wheeler evidencing
 5    a concern that the mining industry won't be able to use
 6    the West's rivers, isn't it?
 7  A.   Yes.
 8  Q.   What size boats would you understand the
 9    mining industry would need to make a river useful to
10    them?
11  A.   I have no idea.  I'm just reporting what
12    Mr. Wheeler said.
13  Q.   Moving on to Page 100 and the U.S. Geological
14    Survey Annual Reports.  Your description from the
15    Eleventh Report, on Pages 100 and 101, is about a
16    flood, isn't it?
17  A.   Well, it's talking about the regular
18    flooding, not just one flood.
19  Q.   And the quote is about rivers generally
20    located in the basin, isn't it?
21  A.   Yes.
22  Q.   That's specifically aimed at the Gila?
23  A.   Correct.
24  Q.   Again, the report you use from the Twelfth
25    Annual is about flooding or low water, right?
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 1  A.   Are we talking about the 1891 report again,
 2    or have you moved to something else?
 3  Q.   I've moved to the Twelfth Annual Report.
 4  A.   Which begins on Page one oh --
 5  Q.   On Page 101, Twelfth Annual up at the top.
 6  A.   Yes, I see that.
 7  Q.   And I think I asked you again, but the quote
 8    is about flooding and drought?
 9  A.   Yes, and it's with specific reference to the
10    Gila.
11  Q.   Based on your last quote from the Twelfth
12    Annual Report, is it your opinion that a channel not in
13    flood would average about 300 feet in width?
14  A.   That's just what the USGS report describes.
15    I don't know whether that's average for the Gila or any
16    other river.
17  Q.   Okay.  You're not expressing an opinion?
18  A.   No.  I'm just relating what the historical
19    parties were saying.
20  Q.   Going to the U.S. Geological Survey Water
21    Supply Paper on Page 101, the first paper you discuss
22    on 102 is No. 162, and it was written in 1905, correct?
23  A.   No, the first one it discusses above that.
24    It's Water Supply Paper No. 175.  But if you want to
25    skip that one and we can go to --
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 1  Q.   Yeah.  No, I just mean this is the first one
 2    on Page 102.
 3  A.   No, Page 102 also had a discussion about
 4    Geological Water Supply Paper No. 175 that's above the
 5    one that you're talking about.
 6  Q.   Okay, well, I want to talk about the one I
 7    want to talk about.
 8  A.   Okay.
 9  Q.   Fair enough?
10  A.   Sure.
11  Q.   And it was written in 1905, true?
12  A.   It was published in 1906, but it's talking
13    about floods in 1905.
14  Q.   Okay.  The observations that it's making are
15    from that time frame, correct?
16  A.   Yes.
17  Q.   They don't reflect the condition of the river
18    before civilization impacted it, correct?
19  A.   They're just describing what was taking place
20    in 1905.
21  Q.   Would you agree that at least one of the
22    photos that you then present us with, particularly on
23    Page 106, shows that a small boat was in use on the
24    Gila River?
25  A.   Yes, and I believe that this photo has
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 1    appeared in other portions of the testimony at this
 2    hearing in June.
 3  Q.   Well, did I understand it right, all of these
 4    photos in this portion, with the exception of the one
 5    on Page 108, are from the 1905 flood?  Have I got that
 6    right?
 7  A.   I believe that's correct.
 8  Q.   Okay.  Now, were they taken during the rising
 9    limb of the flood or the receding limb, if you know?
10  A.   I don't know.  I would guess they're probably
11    on the receding end because they're trying to make
12    repairs.
13  Q.   Yeah, the bridges are down --
14  A.   Yeah.
15  Q.   -- and they're trying to repair?
16        So you would suspect that there was more
17    water there at some point?
18  A.   Yes.
19  Q.   You don't have any idea of the cfs that was
20    passing in these photos, do you?
21  A.   No.
22  Q.   Again, with your discussion of Paper No. 289
23    at --
24  A.   What page are you on?
25  Q.   Good question.
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 1  A.   Oh, Page 108?
 2  Q.   Page 108.
 3  A.   Yes, I see it.
 4  Q.   That paper was written in 1910, correct?
 5  A.   Yes.  It's about the water supply of 1910.
 6    It may have been written 1911, but anyway, about that
 7    time.
 8  Q.   And, once again, it's indicative of the
 9    condition of the water at that time frame?
10  A.   Yes.
11  Q.   And there's no question that's well after the
12    river had lost its standing as being in a natural and
13    ordinary condition?
14  A.   I believe that's correct.
15  Q.   Finally, you talk about water -- or Survey
16    Water Supply Paper No. 1049.  That was written in 1947,
17    correct?
18  A.   Where are you now in the --
19  Q.   109, the top paragraph, second line.
20  A.   Yes, it was published in 1947.
21  Q.   It's summarizing gauge records at Dome on the
22    Gila over a hundred years after the river was last in
23    its natural and ordinary condition; is that fair?
24  A.   I believe so.
25  Q.   Going on now to the unpublished records of
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 1    the U.S. Geological Survey.  You here start a
 2    discussion again about Wheeler?
 3  A.   Correct.
 4  Q.   And you give a quote, where he states there
 5    are only three navigable rivers in the West?
 6  A.   Yes.
 7  Q.   And you note that the Gila was not one of
 8    them?
 9  A.   Correct.
10  Q.   The quote that you're dealing with, like
11    Wheeler's earlier one, is focused on finding rivers
12    that were capable of carrying freight, correct?
13  A.   Yes.
14  Q.   Do you understand that a river must be
15    capable of carrying freight to be determined to be
16    navigable?
17  A.   I'm just reporting what Wheeler said in his
18    first document about navigation in the West.
19  Q.   You're not expressing any opinion about
20    whether a river should be capable of carrying freight
21    to be navigable?
22  A.   No, I'm not.  I'm just reporting what Wheeler
23    said.
24  Q.   And I think you would agree that Wheeler was
25    not writing to assess the navigability of rivers in the
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 1    West for purposes of determining ownership of their
 2    beds based on the Equal Footing Doctrine?
 3  A.   I don't know what his purpose was.  I'm just
 4    reporting what he said.
 5  Q.   Okay.  Then on Page 110 you start a
 6    discussion about a fellow named Murphy.
 7  A.   Yes.
 8  Q.   And he was studying rivers looking for
 9    hydroelectric dam sites, correct?
10  A.   Yes.
11  Q.   Okay.  In the quotes that you set out on 110
12    and 111, Murphy acknowledges that the river runs dry,
13    at least in part, from the use of water for irrigation.
14        And that the river being the Gila; is that
15    true?
16  A.   Yes.
17  Q.   Do you agree that Murphy's study was not of
18    the river in its ordinary and natural condition?
19  A.   Yes.
20  Q.   Do you agree that that report was being done
21    in preparation for Arizona's selection of lands
22    post-statehood?
23  A.   That's correct, and the legislation that
24    granted the lands to Arizona specifically said that
25    Arizona could not choose public domain lands that would
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 1    be potentially useful for hydroelectric power.  And
 2    that's why Murphy was writing his report, because he
 3    was identifying those sites so that Arizona would not
 4    choose those locations for its congressionally granted
 5    lands.
 6  Q.   Did he pick any sites on the lower Gila?
 7  A.   I don't know whether he did or not.
 8  Q.   It was published in 1915, correct?
 9  A.   Yes.
10  Q.   Is it your understanding that it's necessary,
11    for a river to be navigable, it must be capable of
12    having a hydroelectric site on it?
13  A.   I'm just reporting how Mr. Murphy described
14    the Gila River.  I'm not making a judgment one way or
15    the other about whether it was navigable or not.
16  Q.   And is your comment on Page 111 about the
17    railway running along the Gila hindering commercial
18    transportation actually Murphy stating that the Gila
19    was not relied on, or is this your conclusion from
20    Murphy, who was indicating that the railroad would have
21    to be relocated for a dam?
22  A.   That's what he says.
23  Q.   And you're just reporting it?
24  A.   Correct.
25  Q.   Going on to Page 112 and the U.S. Reclamation
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 1    Service Annual Report.
 2  A.   Yes.
 3  Q.   The report was published in 1903, correct?
 4  A.   Yes.
 5  Q.   And it acknowledges that irrigation on the
 6    Salt and the Gila had outstripped the ability of these
 7    rivers to provide water for the lands, true?
 8  A.   Correct.
 9  Q.   And the conclusion is, it was civilization
10    that stripped those waters, correct?
11  A.   Yes.
12  Q.   The Ninth Report that you talk about was
13    published in 1911, true?
14  A.   What page are you on here?
15        Oh, Page 113?
16  Q.   Yeah.
17  A.   Yes?
18        What's your question about it?
19  Q.   It was published in 1911?
20  A.   Yes.
21  Q.   And it's a discussion about the period just
22    prior to its publication, correct?
23  A.   Yes.
24  Q.   The flood season that it talks about as a
25    consequence is long after civilization has started
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 1    impacting the Gila River, correct?
 2  A.   Yes.
 3  Q.   Once again, on Page 117 you have the summary
 4    and conclusion for your Chapter 3.  And again, is it
 5    fair to say that these are your conclusions and not the
 6    conclusions of the writers?
 7  A.   Correct.
 8  Q.   Going on now to your Chapter 4 on newspapers.
 9  A.   Okay.
10  Q.   At the end of your paragraphs, under A, you
11    tell us that newspapers did, however, carry stories
12    about a few reckless and dangerous attempts to boat
13    down the stream, which further underscored why no one
14    viewed the Gila as a possibility for commercial
15    navigation.  Do you see that language?
16  A.   Yes.
17  Q.   Are the adjectives your adjectives?
18  A.   Yes.
19  Q.   At the end of Section A, you end it by
20    concluding that all of the stories conclude that no one
21    considered the Gila as a possible river for commercial
22    navigation.  Again, that's your conclusion?
23  A.   Yes.
24  Q.   And is commercial navigation in your
25    conclusion different from general navigation?
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 1  A.   They're both similar.
 2  Q.   What's the difference?
 3  A.   One would be boats carrying cargo or things
 4    for sale.  The other would be just boats on the river.
 5  Q.   Is one a requirement to hold the river
 6    navigable and the other isn't?
 7  A.   My understanding is that to find the river
 8    navigable, it would need to involve commercial
 9    navigation.
10  Q.   Turning a lot of pages.
11        Once again, your conclusions for that section
12    there on Page 144 -- and it's the standard question --
13    those are your conclusions and your interpretations,
14    right?
15  A.   That's correct.
16        Let me modify that.  The quoted words that
17    appear right under letter C are words that I have
18    extracted from various newspaper articles, but the rest
19    of it is my conclusion.
20  Q.   Reckless doesn't appear there, does it?
21  A.   I'm sorry?
22  Q.   The word reckless doesn't appear there, does
23    it?
24  A.   Reckless apparently was not one of the words
25    that was in the newspaper articles, or I probably would
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 1    have put it in there.
 2  Q.   You just put it in at the first of the
 3    chapter?
 4  A.   I did, that's correct.
 5  Q.   Okay.  Chapter 5 now on Page 145, you begin
 6    your discussion of boats.  And the impression I got
 7    from reading it was, you limited the study to boats on
 8    the Colorado River.  Is that fair?
 9  A.   Mostly.  There's a section that talks about
10    watercraft in general in the West that's towards the
11    end of this chapter, but mostly it's a discussion of
12    the Colorado.
13  Q.   Is the Gila similar to the Colorado?
14  A.   In some respects, but the Colorado carries
15    significantly larger flows.
16  Q.   Okay.  Does it have bigger canyons than the
17    lower Salt, or the lower Gila?
18  A.   No.
19  Q.   Does it have more rocks in the river?
20  A.   That, I don't know.
21  Q.   Does it have more rapids?
22  A.   That, I don't know, also.
23  Q.   Do you believe that the law requires that we
24    measure the navigability of the Gila by judging it
25    against boats similar to the ones used on the Colorado?
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 1  A.   I included this chapter simply because I
 2    thought it was relevant to understand the nature of
 3    watercraft that were being used at the time for
 4    commercial purposes.  And because, historically
 5    speaking, many parties recognize the Colorado as being
 6    navigable, I thought it was appropriate to discuss the
 7    kind of watercraft that were operating around the time
 8    and before statehood on the Colorado.
 9  Q.   Didn't canoes operate on the Colorado?
10  A.   I don't know if they did.  I did provide some
11    examples of other types of boats, such as Mr. Wheeler's
12    upstream rowboat expedition and then John Powell's dory
13    expedition down through the Grand Canyon.
14  Q.   Do we have any examples of boats that were
15    used on the Gila in this assessment?
16  A.   As I said, I was -- I chose the Colorado
17    because it was widely recognized as being navigable,
18    and since I was going to be discussing boats, I thought
19    it was appropriate to discuss boats that were in
20    operation on the river that pretty much everyone
21    recognized as being navigable.
22  Q.   Okay.  Does that answer mean that there
23    aren't any boats on the Gila talked about in this
24    thing?
25  A.   I don't discuss any boats on the Gila in this
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 1    chapter, if that's your question.
 2  Q.   That's my question.
 3  A.   Yes, I don't discuss any boats on the Gila in
 4    this.
 5  Q.   That's the answer I was looking for.
 6  A.   Okay.
 7  Q.   You start out talking about the J.C. Ives on
 8    Page 146, and I would like to know if, on the lower
 9    Gila, there are any gorges similar to the ones
10    encountered by Ives?
11  A.   I've only driven through the lower Gila River
12    area, and I don't believe there are any similar gorges.
13    So from my experience, I would say no.
14  Q.   Would you agree that the Gila doesn't suffer
15    from rip or spring tides?
16  A.   I don't know that, the answer to that.
17  Q.   Do you know where any rapids are located on
18    the lower Gila?
19  A.   No, I don't.
20  Q.   What obstacles are there located on the lower
21    Gila that are similar to the obstacles in the Colorado?
22  A.   I don't know.
23  Q.   What portion of the Gila River is similar to
24    the portion of the Colorado that John Wesley Powell
25    passed through?
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 1  A.   Probably none of it.
 2  Q.   The same question for Wheeler.
 3  A.   I don't know about the portion of the river
 4    between where Wheeler started his expedition and
 5    Diamond Creek, where he ended.  I'm unfamiliar with
 6    what that portion of the Colorado River is like.
 7  Q.   Generally, have you restricted your
 8    discussion to steamboats of more than 50 feet?
 9  A.   No, I talked about Powell's dories.  I talked
10    about Wheeler's rowboats, I guess they were.  But I did
11    talk about steamboats, too.
12  Q.   A lot?
13  A.   Yes.
14  Q.   Do you believe that a boat must be large
15    enough to carry commerce to qualify as a boat that
16    would be a test for the navigability of a river?
17  A.   I believe that's part of the definition.
18  Q.   How big would that be; do you know?
19  A.   No, I don't know.
20  Q.   You have submitted prior reports in this
21    matter?
22  A.   Correct.
23  Q.   Is there anything from any of those prior
24    reports that you would like to withdraw at this point?
25  A.   No.
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 1  Q.   You've testified in this matter at prior
 2    times?
 3  A.   That's correct.
 4  Q.   Is there anything from your testimony that
 5    you would like to withdraw at this time?
 6  A.   No.
 7  Q.   Do I understand it correctly that you have no
 8    opinion on what the Gila River would have looked like
 9    in its natural and ordinary condition on the day of
10    statehood in Arizona?
11  A.   That's correct.
12  Q.   I have to ask the classic one.  You were here
13    while Mr. Fuller testified, weren't you?
14  A.   Yes, I was.
15  Q.   Did you hear him testify about anything that
16    you disagree with?
17        CHAIRMAN NOBLE: John.
18        MR. HELM: I have to do it, you know,
19    that.
20        CHAIRMAN NOBLE: Come on, please.
21        THE WITNESS: I don't remember the
22    details of his testimony.  I do remember there was a
23    lot of discussion about how he canoed or boated various
24    segments of the Gila River and -- you know, and I
25    recall that he had a PowerPoint presentation about the
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 1    different types of watercraft that were in use in the
 2    West.  I don't remember the specific details.
 3        BY MR. HELM: 
 4  Q.   You don't have any specifics that come to
 5    mind that you want to stand up at this point and say I
 6    disagree with what he said?
 7  A.   No.
 8        CHAIRMAN NOBLE: Mr. Fuller appreciates
 9    that, John.
10        MR. HELM: I'm trying to get him a good
11    job, I mean...
12        BY MR. HELM: 
13  Q.   Is it fair to say that you did no historical
14    research or studies regarding split or multiple
15    channels on the Gila River?
16  A.   No, I did not.
17  Q.   You wouldn't have any opinions about the
18    physical makeup of any sandbars that are alleged to
19    exist within the lower Gila?
20  A.   No, I would not have any opinion on that.
21  Q.   You're not aware of any waterfalls that exist
22    on the lower Gila?
23  A.   No, I am not.
24  Q.   Are you aware of any beaver dams that ever
25    existed on the lower Gila?
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 1  A.   No, I am not.
 2  Q.   In your historical research, you didn't find
 3    any writings by anybody that said, boy, I had a
 4    miserable time trying to get down this river because it
 5    was all dammed up by beavers?
 6  A.   No, I didn't see anything like that.
 7  Q.   Do I understand you didn't testify in the
 8    San Pedro?
 9  A.   No, I did not.
10  Q.   Or the Santa Cruz?
11  A.   That's correct.
12  Q.   Do you know why you didn't do that?
13  A.   I was not asked to do that by my client, Salt
14    River Project.
15  Q.   Did you look at the boat that the Kolb
16    brothers used on the Colorado?
17  A.   As I recall, I think Mr. Fuller had a
18    photograph or two of that in his presentation, but I
19    didn't look at it myself.
20  Q.   As part of your research, you didn't?
21  A.   No.
22  Q.   Joy had asked you about your selection of
23    photographs --
24  A.   Yes.
25  Q.   -- in this matter, and I kind of understood
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 1    your answer like you were really talking about
 2    documents, and so could you tell me the criteria you
 3    used to select your photographs for your report?
 4  A.   I selected the photographs based on the
 5    indices that were available at the different archives
 6    that I list at the front of my report and, also, that I
 7    used in my PowerPoint.  They do have indices or also
 8    what are known to historians and archivists as finding
 9    aids; and based on the indices and finding aids that
10    listed photographs, I retrieved the ones of the Gila
11    River.
12  Q.   Did you search the National Archives online
13    photos?
14  A.   I think the Library of Congress has online
15    photos.  I don't think the National Archives does.  You
16    could correct me on that, but I think it's only the
17    Library of Congress that has those.
18  Q.   Did you search the National Archives online
19    newspapers?
20  A.   The National Archives, to the best of my
21    knowledge, doesn't have online newspapers.  Again, that
22    would be the Library of Congress.
23  Q.   All the patents that you relied on were
24    issued on or after 1871 for the lower Gila, true?
25  A.   Yes, without going back and looking at them
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 1    specifically.  But I retrieved the ones that touched or
 2    overlay the Gila River, and if 1871 is the earliest,
 3    then that's the earliest one that I got.
 4  Q.   You would agree that by 1871 there were
 5    substantial diversions of water out of the Gila taking
 6    place, correct?
 7  A.   I don't know about substantial, but there
 8    probably were diversions either there or along the Salt
 9    River.
10  Q.   You would also agree that patents issued
11    after 1913 would suffer the effects of Roosevelt Dam's
12    diversion, correct?
13  A.   Yes.
14  Q.   As I understand it, when the feds were
15    conveying sections, they either were transferring a
16    section or a quarter section; have I got that right?
17  A.   No.  You're talking about issuing patents?
18  Q.   Yes.
19  A.   No.  Frequently the parcels were -- they
20    could be 40 acres, 80 acres, 160.  160 was the amount
21    that they would transfer under a homestead patent, but
22    that doesn't mean an applicant necessarily would want
23    160 acres.  So it just depended on what the applicant
24    wanted.  Some of them could be as small as 10 acres.
25    It's --
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 1  Q.   Did they customize the legal descriptions?
 2  A.   Yeah, they did, you know, the south half of
 3    the northeast quarter or the northwest quarter and so
 4    on.
 5        And they all didn't have to be in the same
 6    section either.  A patent could include land -- one
 7    patent could include land in adjacent sections or
 8    sometimes not even adjacent sections, but it would
 9    still be the same patent.
10  Q.   I just have a couple more.
11  A.   Okay.
12  Q.   I don't want to encroach on any
13    confidentiality aspect, but can you tell us who your
14    client was on the Kern River testimony?
15  A.   That case was Nickel, N-I-C-K-E-L, versus
16    California, and Nickel was my client, George W. Nickel.
17    And it's not confidential.  I testified for 11 days
18    there, so everybody knows who I was doing it for.
19  Q.   Makes me a walk in the park, doesn't it?
20  A.   Yeah, I have had longer cross-exams.
21        CHAIRMAN NOBLE: Please do not suggest.
22        MR. HELM: I can drag it out a little,
23    if you want.
24        CHAIRMAN NOBLE: A little longer, you
25    mean.
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 1        MR. SPARKS: That's not a challenge,
 2    John.
 3        BY MR. HELM: 
 4  Q.   You testified, I believe to a question that
 5    Joy asked you, that you were aware of court cases where
 6    the courts had relied on survey documents to determine
 7    navigability; have I got that right?
 8  A.   Only in a general sense.  I can't point to
 9    specific cases.  I believe that they have considered
10    them.
11  Q.   You don't know of a case where they said
12    that?
13  A.   Well, the outcome of the Nickel v. California
14    case, among other sources that the judge cited in that
15    case, were the survey documents.
16  Q.   Is that Nickel case a -- how would I say -- a
17    record case?
18  A.   I believe it's public record, yes, in
19    California.
20  Q.   Has it been on appeal?
21  A.   I don't know whether it was appealed or not.
22    It may very well have been.  My role ended after I
23    testified.
24  Q.   Okay.  It was in a local court in California?
25  A.   It was in, I believe, Tulare County, even
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 1    though that's because -- no, that was in Kern County,
 2    I'm sorry, Kern County Superior Court.
 3  Q.   You indicated that PPL relied on survey data?
 4  A.   Apparently incorrectly, as it turns out.
 5  Q.   Oh, okay.  And so other than this Kern River
 6    case that you testified on, you're not aware or --
 7    you're not aware of any federal cases, Court of Appeals
 8    or Supreme Court cases from the federal jurisdiction
 9    that put any significant weight on survey documents,
10    are you?
11  A.   I don't know whether there are any cases to
12    that effect or not.
13  Q.   I'm just cleaning up a few things, and I
14    think you've already agreed with me on this one, but
15    I've got to be sure.
16        In the eyes of the beholder type of
17    situation, which you're advocating for a number of your
18    primary sources, you would agree that they only see
19    whatever they're beholding at the time they behold it,
20    right?
21  A.   Correct.
22  Q.   In Slide 32 of your slide presentation,
23    you're talking about Emory, and do you happen to know
24    what Emory's definition of navigability was?
25  A.   Other than what he put in his report to
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 1    Congress, I don't know.
 2  Q.   As I understand it, you haven't done any
 3    research on what diversions the Gila or its major
 4    tributaries suffered prior to statehood?
 5  A.   No, I have not done any work in that area.
 6  Q.   Do you know if all the routes of arteries of
 7    internal communication -- I have a horrible time with
 8    that phrase, but at any rate, do you know whether each
 9    of those, as they show up in the surveys, have a road
10    running parallel to them?
11  A.   You mean the 1864 manual, the surveys done
12    under those provisions?
13  Q.   Well, I'm not sure that it only shows up in
14    the 1864 manual, so if that's the only one you're aware
15    of that has the internal communication routes
16    requirements in it?
17  A.   Yes.
18  Q.   Okay.  Then, yeah, that would be restricted
19    to that.
20  A.   Then the answer is, yes, there are roads that
21    run adjacent to or near the Gila River.
22  Q.   For every one meander of the Gila done by any
23    of the surveyors, they indicate an internal --
24  A.   Yes.
25  Q.   -- route?
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 1  A.   Yes.
 2  Q.   You mentioned that you had done some boating,
 3    and I'm just curious, what kind of recreational boating
 4    was it?  Did you canoe or did you --
 5  A.   Oh, I've rented rowboats in the Sierra Nevada
 6    at Pinecrest Lake.  I owned a canoe for a very long
 7    time, but it mostly sat in the garage filled with
 8    storage materials.  But used it a couple times after I
 9    bought it, but that's probably 20, 25 years ago, maybe.
10  Q.   And you don't have any frequent new
11    experiences in that, so to speak?
12  A.   No.
13  Q.   You would tip your hat to Jon in that scene,
14    right?
15  A.   I think he has much more expertise than I do
16    in canoeing.
17  Q.   Now, you have talked lots of times,
18    particularly when you get excited about the hundreds
19    and hundreds of primary documents that you have
20    reviewed for your opinions and the report, and I just
21    want to make sure that everything's listed in the
22    report that you were referencing when you mentioned
23    these hundreds and hundreds of people and things?
24  A.   Yes, they're all footnoted in the report.
25        The only document that I did not put in the
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 1    report itself was C. Albert White's entire --
 2  Q.   Book?
 3  A.   -- book, although I did quote the relevant
 4    parts of it, and that book has been all put online now
 5    anyway, so anyone can go and make sure my uses of it
 6    were correct.
 7        MR. HELM: With that, I'm done.
 8        CHAIRMAN NOBLE: Thank you, Mr. Helm.
 9    Is there anyone else who wishes to examine
10    Dr. Littlefield?
11        MR. HOOD: I have one very brief
12    question, Mr. Chairman.
13        CHAIRMAN NOBLE: Do you believe we
14    can take care of your really brief question before
15    lunch?
16        MR. HOOD: I think we can knock it out
17    before lunch.
18        CHAIRMAN NOBLE: Okay.
19        MR. HELM: Thank you.
20    
21        CROSS-EXAMINATION
22        BY MR. HOOD: 
23  Q.   Good afternoon, Dr. Littlefield.
24  A.   Good afternoon.
25  Q.   I'm Sean Hood.  We've met before.  I'm one of
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 1    the counsel for Freeport McMoRan.
 2  A.   Yes, we have met.
 3  Q.   The only question I have for you, or line of
 4    questions, there was some discussion yesterday about
 5    some instances of survey fraud.  Do you remember that
 6    discussion generally?
 7  A.   Yes.
 8  Q.   And on cross-examination Joy Hernbrode asked
 9    you -- you were starting to talk about the survey
10    fraud, and you wanted to elaborate on something, and
11    she said let's leave that for later.  Do you remember
12    that discussion?
13  A.   Yes.
14  Q.   Would you elaborate on what you wanted to say
15    on the survey fraud issue?
16  A.   The implication seemed to be in that
17    testimony that because there was this -- I don't even
18    remember the name of the fraud that she had me read
19    about.  But the implication seemed to be that because
20    there was survey fraud, that therefore all of the
21    surveys that applied to the Gila River somehow or other
22    were part of that fraud, or at least potentially could
23    have been part of that fraud.
24        And the truth of the matter is, is that the
25    Bureau of Land Management posts all of their survey
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 1    plats online now.  In fact, that's why they are such
 2    good color reproductions in the report.  And the Bureau
 3    of Land Management does recognize which surveys, both
 4    the notes and the plats, were bad surveys, either
 5    because of fraud or because of inept surveyors or
 6    whatever.  And those are identified as being canceled
 7    or withdrawn.
 8        And because the Bureau of Land Management
 9    still posts the materials that I have in my report on
10    its website, without any indication that these were bad
11    surveys, that I took it to mean that the Bureau of Land
12    Management was holding these documents out as being
13    legitimate historical documents, the way they were
14    approved by the Surveyor General of Arizona at the
15    time.
16  Q.   In any of your analysis in your report or
17    otherwise, did you rely upon any surveys, plats or
18    notes that were part of a fraudulent or otherwise
19    erroneous survey?
20  A.   No.  And the one other thing I would add to
21    that is that if the implication was that because of
22    this fraud, which apparently it was fairly large scale,
23    based on the quote she had me read, that the
24    implication that all surveys are bad, then that pretty
25    much undercuts title to pretty much all the lands
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 1    throughout the United States.
 2  Q.   So it was small-scale, in a sense, that
 3    they've been able to identify the ones that had
 4    problems, and they've decertified those, in a
 5    sense?
 6  A.   Yes, correct.
 7        MR. HOOD: That's all I have.  Thank
 8    you, Mr. Chairman.
 9        CHAIRMAN NOBLE: Mr. McGinnis, do you
10    have anything further?
11        MR. MCGINNIS: No, Mr. Chairman.
12        CHAIRMAN NOBLE: Then we will take our
13    lunch break, and, Dr. Littlefield, we'll have a few
14    questions for you after lunch.
15        THE WITNESS: Okay.
16        CHAIRMAN NOBLE: Let's run this at a 90
17    again.  Let's come back in at 1:45, is that 90?
18        (A lunch recess was taken from
19        12:13 p.m. to 1:45 p.m.)
20        CHAIRMAN NOBLE: We are on.
21    Dr. Littlefield, are you ready?
22        THE WITNESS: I am ready.
23        CHAIRMAN NOBLE: Then we'll come back to
24    order, and I believe that Commissioner Allen has some
25    questions for Dr. Littlefield.
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 1        EXAMINATION
 2        BY COMMISSIONER ALLEN: 
 3  Q.   As you well know, I'm the neophyte on this
 4    thing.  I haven't been around for the 15 or so years
 5    that you guys have, so I've got a few questions
 6    relative to definitions.
 7        And the first one that I would like to cover
 8    with you is the question of ordinary and natural
 9    classification of rivers, navigable streams.
10        Yesterday when you were testifying, you made
11    the comment that you would consider any time prior to
12    1860 as being normal and ordinary or natural and
13    ordinary.  Today you didn't comment on that particular
14    subject.
15        But it seems to me that the crux of the
16    matter of what we're doing here rotates around this
17    particular definition.  In other words, if almost
18    everything that we have had presented here came after
19    1860, so is any of that pertinent in terms of what
20    we're trying to decide here today?
21  A.   I think, first of all, that the phrase
22    ordinary and natural is a legal definition, although at
23    least from a nonlawyer's perspective, it seems to have
24    a lot of ambiguity to it.
25        But with regard to the last part of your


www.coashandcoash.com                 Phoenix, AZ


Min-U-Script® Coash & Coash, Inc.
602-258-1440         www.coashandcoash.com


(26) Pages 1632 - 1635







In the Matter of the Navigability of the Gila River 
03-007-NAV


Transcript of Proceedings, Vol. VII
August 19, 2014


GILA RIVER      VOL. VII      08/19/2014 Page 1636


 1    question, at least the historical materials that I have
 2    presented are almost all post-1860.  Well, there are a
 3    couple of -- there's the Garces expedition, which was
 4    1775 and so on.
 5        I think that those materials can help shed
 6    light on what the river was like in its ordinary and
 7    natural condition, if by no other means than by
 8    extrapolation.  You can understand that the river -- to
 9    give you a general idea, you can understand that the
10    Gila River frequently had major floods on it, and you
11    don't need to try and extrapolate that to a time when
12    there were no dams on it, for example, to learn that it
13    had major floods on it.
14        The same is true in terms of the widths of
15    the river in the survey records that I talked about.
16    Again, the understanding is that some or a large part
17    of that water was taken out by irrigation, but you can
18    still consider the evidence of where the river was when
19    the surveys were done, with the understanding that the
20    diversion dams may have had some impact on that.
21        So in a perfect world we wouldn't have any
22    dams on the river or any diversions, and then it would
23    be all very nice and neat and tidy.  But given the
24    reality of what exists, from my point of view, you work
25    with what you have and try and -- with the realization
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 1    that it's not a perfect situation.
 2        Does that answer your question?
 3  Q.   Partially.
 4  A.   Okay.
 5  Q.   If you look at the last 500 years of climatic
 6    records that are specific --
 7  A.   Right.
 8  Q.   -- to tree ring data, up until about 1880,
 9    1860 -- actually, it's probably 1860.  There were
10    probably four separate periods when flooding occurred,
11    but nothing like actually occurred in the time frame of
12    around 1895, 1901, 1915.  So from that standpoint, the
13    river system had attained some sort of equilibrium
14    condition, and the records that we have show that there
15    was a meandering stream with gallery forests and this
16    type of thing.
17        So my question has to do with did that not
18    constitute the normal and natural, the ordinary and
19    natural condition of the river?
20  A.   Well, I guess you could also add to that
21    question, go all the way back to the time of the
22    Hohokam, which were maybe around 800 or so A.D., and
23    they left, apparently, although I guess the Pimas would
24    maybe --
25  Q.   Question that?
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 1  A.   -- take issue with that.
 2        But in any event, something happened during
 3    that period to make many of the people go away, and it
 4    was a fairly extended time period, and so the -- I
 5    don't know if I could say that that is part of the
 6    ordinary and natural condition.
 7        As a sort of layperson, nonlegal person, I
 8    would take the phrase to mean you should take into
 9    consideration the fact that there are man-made
10    structures that are having an impact on the river as
11    much as you can, but that you can also learn a
12    considerable amount of information about the river even
13    with those structures in place.
14        You know, again, I think the phrase is
15    somewhat ambiguous, but I'm not going to be a judge or
16    the Commission or an attorney, and I would just say
17    it's difficult to understand exactly what that phrase
18    means and how far back.  If you want to take it, I
19    guess, in its purest form, you could say you have to go
20    all the way back before there were any human beings in
21    the area, and how many --
22  Q.   That's pushing it.
23  A.   -- millennia would that be?
24  Q.   The only thing that concerns me about that is
25    that we know that within the last hundred years or so


www.coashandcoash.com                 Phoenix, AZ


GILA RIVER      VOL. VII      08/19/2014 Page 1639


 1    we have had significant events, both drought and
 2    flooding.  And if you look at the record that exists
 3    over the past, well, since 1885, let's say, we have had
 4    numerous floods that exceeded anything that occurred in
 5    the 400 years prior to that.
 6        And so from my perspective, it seems to me
 7    that we had a river that was established and in
 8    equilibrium prior to 1860 and that quite probably that
 9    ought to be the time frame that we're looking at.
10        On the other hand, you've got cyclic events
11    that have occurred even during that 400-year period, as
12    evidenced by the tree ring data.  And the cyclic events
13    seem to be brought through into the last hundred, 120
14    years, let's say, where we have droughts, but it seems
15    to be much more accelerated or emphasized now than it
16    was in any time during the 400 years prior to this.
17    So...
18  A.   Well, I can add one more thing to that.  I've
19    been doing some other significant work, not in
20    navigability, but in relation to appropriation on
21    another western river that is confidential, but it also
22    has major dams on the river.  And it was pretty widely
23    acknowledged by Bureau of Reclamation engineers and
24    others that the impact of these dams -- I can't speak
25    to the drought portion of it, but that by damming the
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 1    river, phreatophytes grew in the riverbed, and when
 2    there were major floods that overtopped the dams, that
 3    made the floods worse because there was no channel to
 4    convey the water downstream.
 5        So there was a clear recognition among these
 6    engineers that at least on this other river the
 7    flooding was significantly impacted by the construction
 8    of the dams.
 9  Q.   I think you would see that on the Colorado
10    River as well.
11  A.   Yes.
12  Q.   Especially with the 1983 and the late '70s.
13  A.   Yes.
14  Q.   The floods that we had at that point in time.
15        Let's go back to surveyors' notes and some of
16    the comments that you made.
17        In previous work that I've done in reviewing
18    surveyors, the Surveyor General's instructions in
19    specific cases where the surveyor was instructed to
20    consider previous history of an area.  In your
21    research, do you see that that has ever actually
22    happened, in spite of the fact that the Surveyor
23    General has said it should be considered?
24  A.   The short answer is, no, I've never seen any
25    evidence that the surveyor has done any kind of
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 1    historical work.  They do recognize structures and
 2    buildings and fences and irrigation ditches and roads
 3    and man-made things that I suppose would be historical,
 4    in that they've been there for a while.  But I've never
 5    seen any evidence, and I have used these survey maps in
 6    many, many projects that I've worked on, and not once
 7    have I seen any indication that the surveyors went out
 8    and did any kind of historical background work on the
 9    area involved.
10  Q.   I would agree, and that raises the question
11    about whether the surveyors actually did what the
12    Surveyor General told them to do?
13  A.   That's a fair question.
14  Q.   Frequently surveyors' field notes state the
15    locations of terraces and cut banks where they go down
16    into a streambed.  They also indicate the width of the
17    stream and the depth of the stream.  In the references
18    that you've given us, you haven't indicated in most
19    cases the actual depths of the stream channels and the
20    width of the stream channels.
21        Is there any reason why you have excluded
22    that information?
23  A.   I did include the depths of the stream
24    channel in some cases, and I did include the widths,
25    particularly in relation to the requirement of
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 1    meandering both banks if it was three chains across or
 2    wider.
 3        I don't recall whether I did it in all the
 4    cases, but I did provide some examples of that in the
 5    field notes that I discussed.
 6  Q.   Okay.  In your research relative to the
 7    surveyors' backgrounds, did you ever look and try to
 8    make some determination about where they actually came
 9    from, in terms of their comprehension of what would be
10    created -- or what would be defined as a navigable
11    stream?
12  A.   No.  I did, as I explained on the cross-exam,
13    I did look through their actual, I guess you could call
14    them their personnel files, even though they weren't
15    really employees; they were contractors.  And those
16    files do contain a wide range of information about the
17    surveyor, including, as I indicated, special
18    instructions and that type of thing, and rates of pay.
19        But why these individuals were chosen as
20    surveyors, that I can't answer.  I can suggest that
21    the -- in many cases the surveyors did a huge amount of
22    surveying all over the area, so they clearly came back
23    to what the Land Office thought were reliable
24    individuals and gave them lots of work to do, very
25    large areas involved.
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 1        For example, Theodore White, who did at least
 2    one or two of the townships along the Gila that I
 3    looked at, I've run across him in multiple cases in
 4    other places in the West.  So I guess the Land Office
 5    felt he did a good job or a reliable job, and so they
 6    just kept hiring him to do other pieces of work.
 7  Q.   I've got a question specifically about
 8    White's 1874 survey, section Township 8 South, Range 22
 9    West.  The question was asked of you yesterday, and I
10    think the comment that you made, that you didn't know.
11    But this is right along and east, immediately east of
12    Yuma.
13  A.   Right.
14  Q.   And it extends north and it takes in a small
15    section of the Colorado River.
16  A.   Yes.
17  Q.   And the question that I have is, did he
18    survey or meander the Colorado River?
19  A.   I didn't look for whether he did or not.
20  Q.   Wouldn't it be obvious if you looked at the
21    plat?
22  A.   Yes, and you could blow the ones up that are
23    in my report for that particular township, and it would
24    indicate that.  And I don't recall whether there were
25    meander notes on that.  I can look and see, if you
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 1    would like.
 2  Q.   Yeah, I would.
 3  A.   Okay.
 4        The plat, the print is pretty small, but I
 5    think I can read it, nonetheless.  On the right-hand
 6    side, where the meander data is entered, there are
 7    three boxes; and the one at the top, if I'm reading
 8    this correctly, says, meanders of the left bank of the
 9    Colorado River.
10  Q.   Okay.
11  A.   And when the surveyors referred to banks,
12    they consistently, or as much as I could see,
13    consistently the left bank would be going downstream.
14  Q.   That would be the Arizona side?
15  A.   Yes.  And my assumption, but I did not check
16    this out, is that a California surveyor would have done
17    the right bank.
18  Q.   And the California side of the river was
19    actually surveyed and meandered in the 1865 time?
20  A.   I don't know.
21  Q.   The right bank of the river in that
22    particular case would not have corresponded in any way,
23    shape or form, necessarily, to the left bank, as far as
24    the offset in the time frame?
25  A.   That could be, yes.
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 1  Q.   What were the other two?
 2  A.   The other two, meanders of the right bank of
 3    the Gila River and meanders of the left bank.
 4        And as I explained in my testimony, these
 5    were one bank done under the 1864 manual, as I recall,
 6    where they were doing one-bank meanders.  And Theodore
 7    White explained that he changed from one bank to the
 8    other because of difficulties in continuing on one
 9    side.  And so I haven't checked the actual degree
10    bearings and all that in here, but I'm assuming that
11    the box that says it's the right bank is for when he
12    did that piece of the river and the left bank the other
13    piece of the river.
14        MR. MCGINNIS: Just for the record,
15    Doug, what you're reading from was Figure 15 on Page 56
16    of your report?
17        THE WITNESS: Correct.
18        MR. MCGINNIS: Okay.  Sorry.  Just
19    wanted to make sure we had the right figure.
20        BY COMMISSIONER ALLEN: 
21  Q.   Just one further question.
22        In the area just immediately north of the
23    Town of Gila Bend, where the Gila River makes a very
24    sharp turn to the right, that was one of the areas that
25    you actually utilized in your presentation of an
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 1    example?
 2  A.   Yes.
 3  Q.   Okay.  Part of that area, one or two sections
 4    are actually Gila River Indian Reservation locations?
 5  A.   I'm not -- I don't know for sure, but...
 6  Q.   Well, the question is, when there was a
 7    reservation that was established prior to the time that
 8    statehood occurred, if the river was to be meandered on
 9    both sides of the river, but the boundary of the
10    reservation included the full width of the river at
11    that particular point, would it have been meandered, or
12    would it have even been surveyed?
13  A.   I don't know with regard to the Gila.  I can
14    offer an example that I actually will probably talk
15    about on the Salt River, in terms of the Salt River
16    Indian reservation, in that the Surveyor General had to
17    issue some special instructions to surveyors because I
18    guess part of that Indian reservation's boundary is the
19    river.  And the Surveyor General had to point out that
20    when the meanders were done along the edge of an Indian
21    reservation, it was not necessarily consistent with a
22    determination of navigability.  So I don't know
23    whether --
24  Q.   So the question, though, is, would it have
25    been surveyed and considered to be a part of the
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 1    ownership of the reservation, or would it still have
 2    been considered a part of the State ownership, if it
 3    were navigable?
 4  A.   I can't answer your question.  I don't know.
 5        COMMISSIONER ALLEN: Okay.  That's my
 6    question.
 7        CHAIRMAN NOBLE: Are there other
 8    Commissioners with questions?
 9        (No response.)
10        CHAIRMAN NOBLE: Is there anyone else
11    who would like to ask Dr. Littlefield any further
12    questions?
13        (No response.)
14        CHAIRMAN NOBLE: Dr. Littlefield,
15    Mr. McGinnis, I believe your testimony has been
16    concluded.
17        THE WITNESS: Thank you very much.
18        CHAIRMAN NOBLE: Thank you.
19        Mr. McGinnis, do you have another
20    witness you would like to present?
21        MR. MCGINNIS: We do, Mr. Chairman.  Our
22    other witness is Bob Mussetter, and I think his
23    technology stuff is all set up.  He just needs to come
24    up.
25        Push the button and turn it on.
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 1        ROBERT A. MUSSETTER, Ph.D., P.E.,
 2    called as a witness on behalf of the Salt River Project
 3    Agricultural Improvement and Power District and Salt
 4    River Valley Water Users' Association, was examined and
 5    testified as follows:
 6    
 7        DIRECT EXAMINATION
 8        BY MR. MCGINNIS: 
 9  Q.   Are you all set?
10  A.   I'm all set.
11  Q.   Dr. Mussetter, could you give us your full
12    name?
13  A.   My full name is Robert A. Mussetter.
14  Q.   Can you spell that for us?
15  A.   Yes.  Last name is M-U-S-S-E-T-T-E-R.
16  Q.   And --
17        CHAIRMAN NOBLE: Mr. McGinnis, could we
18    ask you to pull the microphone somewhat closer to you?
19        Thank you.
20        BY MR. MCGINNIS: 
21  Q.   Okay.  Dr. Mussetter, can you tell us who
22    your current employer is?
23  A.   I'm currently employed by Tetra Tech,
24    Incorporated.
25  Q.   And where is that located?
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 1  A.   My home office is in Fort Collins, Colorado.
 2    Our headquarters is in Pasadena, California.
 3  Q.   And what's your current position there at
 4    Tetra Tech?
 5  A.   I'm a program manager and I'm a discipline
 6    leader for hydraulic engineering, among the group that
 7    I'm part of that consists of roughly 120 people.
 8  Q.   Did you submit a curriculum vitae/resumé in
 9    this case?
10  A.   Yes, I did.
11  Q.   Do you know if it's been marked as Exhibit
12    X018?
13  A.   I'll take your word for that.
14  Q.   What's your educational background?
15  A.   I have a Bachelor of Science degree in civil
16    engineering from Montana State University, and then I
17    have a Master of Science and a Ph.D. in civil
18    engineering, with emphasis on hydraulic engineering
19    from Colorado State University.
20  Q.   What would you -- how would you characterize
21    your professional specialty?  What do you do?
22  A.   I describe myself as a river engineer.
23  Q.   Does that include geomorphology?
24  A.   It does.  I don't consider myself to be a
25    geomorphologist in the strict sense of the word.  There
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 1    are differences between the engineering viewpoint and
 2    the geomorphology viewpoint, if you will, but I
 3    certainly apply the principles of geomorphology in
 4    almost everything that I work on.
 5  Q.   Does your work involve application of
 6    hydrology?
 7  A.   Yes, it does.
 8  Q.   Do you have any professional registrations?
 9  A.   Yes.  I'm a registered professional engineer
10    in ten states.
11  Q.   And is that like a civil engineer?
12  A.   A registered civil engineer, yes.
13  Q.   About how many years have you been doing
14    river engineering work?
15  A.   I've been in the business since roughly 1980,
16    so close to 34 years, I guess.
17  Q.   And is it your understanding that you're
18    going to be testifying not just on the Gila River
19    today, but also subsequently on the Verde and the Salt?
20  A.   That's my understanding, yes.
21  Q.   And have you prepared or are working on
22    reports on the Salt and the Verde?
23  A.   I have, yes.
24  Q.   How about navigability cases you've worked on
25    outside of Arizona; have you done any navigability work
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 1    in other states?
 2  A.   Yes, I have.
 3  Q.   Will you tell us about those?
 4  A.   Yes.  One that I'm currently involved in is
 5    on the Yadkin River in North Carolina, similar issue to
 6    what we're dealing with here.
 7        I'm also working on a navigability issue on
 8    the Mosquito Fork River in Alaska.
 9  Q.   You said Yadkin.  Is that Y-A-D-K-I-N?
10  A.   Yes, it is.
11  Q.   And that's in North Carolina?
12  A.   That's correct.
13  Q.   Have you submitted a report or done any other
14    work on that case?
15  A.   I will not be the testifying expert in that
16    case, so the work that I've done is more to support my
17    partner's testimony in that case; but I've done quite a
18    lot of technical work on it.
19  Q.   Okay.  Somebody from your firm is going to be
20    testifying in that Yadkin River case?
21  A.   Yes.  Dr. Harvey, actually.
22  Q.   How about, you said, Mosquito Fork River?
23  A.   Yes.
24  Q.   Where is that?
25  A.   That's in Alaska.
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 1  Q.   And have you done a report or anything there?
 2  A.   I have not completed a report.  I've been
 3    working on that for a while.
 4  Q.   Do you know if that case is in Federal Court,
 5    State Court, or some administrative proceeding?
 6  A.   I believe it's Federal Court.
 7  Q.   Who is your client there in Alaska?
 8  A.   Department of Justice.
 9  Q.   How about in the North Carolina case, who is
10    your client?
11  A.   The ultimate client is Alcoa.
12  Q.   Is that a big aluminum company?
13  A.   Yes.
14  Q.   Have you also been retained to do some work
15    in the PPL Montana case?
16  A.   Yes.  I sort of had a brain lapse there and
17    skipped over that one.  We were retained to help
18    prepare the case for PPL Montana subsequent to the
19    Montana Supreme Court ruling and prior to the
20    U.S. Supreme Court ruling on that.  We worked on it for
21    maybe six months time or so and then things have just
22    gone dormant there as they're trying to sort out where
23    they're going with it.
24  Q.   And is that the same PPL Montana case that
25    we've referred to several times during the hearing?
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 1  A.   It is, yes.
 2  Q.   How about other work in Arizona?  Are you
 3    currently working on a case involving Aravaipa Creek?
 4  A.   I am, yes.
 5  Q.   That's not a navigability case, right?
 6  A.   It is -- my understanding is it's a
 7    wilderness water rights case.
 8  Q.   And that's in Arizona?
 9  A.   It is in Arizona, yes.
10  Q.   And who is your client there?
11  A.   Salt River Project.
12  Q.   Have you also done some work previously in
13    Arizona on the Bill Williams River?
14  A.   Yes.
15  Q.   What was the nature of that work?
16  A.   That was to look at channel maintenance flows
17    and the relationship with riparian vegetation.  Our
18    client there was the Bureau of Land Management.  Sorry.
19  Q.   And I've only really asked you about the
20    navigability work and the other work in Arizona, but
21    you've obviously done a lot of other river engineering
22    work in other states over the last three or four
23    decades, right?
24  A.   That's exclusively what I've done since 1980.
25  Q.   And is that set forth in your CV that's
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 1    attached --
 2  A.   It is.
 3  Q.   -- as an exhibit?
 4  A.   It is.
 5  Q.   Have you ever had an office in Arizona?
 6  A.   Yes.  I worked for a firm called Simons Li &
 7    Associates through most of the 1980s.  In 1984, if I
 8    recall correctly, we opened an office in Tempe, and I
 9    came here to help them open that office and I worked
10    here for about nine months.
11  Q.   Did you serve some time in the military?
12  A.   I did.
13  Q.   And tell us what that was.
14  A.   I went into the Army as a transportation
15    officer.  Interestingly, I was assigned to the only
16    floating craft company in the Army at that time.  And
17    then after about 18 months I transferred to the Corps
18    of Engineers, and I was a combat engineer in a port
19    construction company.
20  Q.   Was that back in the late '70s?
21  A.   In the late '70s, yes.
22  Q.   Have you had some academic teaching
23    experience as well?
24  A.   Not formal academic teaching experience.  I
25    am faculty-affiliated at Colorado State University,
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 1    mainly for the purpose of serving on graduate
 2    committees.  I have taught short courses and other
 3    types of courses throughout my career.
 4  Q.   Listed on your litigation experience in your
 5    resumé, there's a case and it says County of Mariposa.
 6    I assume it means Maricopa here in Arizona?
 7  A.   Yes.
 8  Q.   Do you recall that?
 9  A.   Yes.
10  Q.   And it's Burlington Northern and Santa Fe
11    Railway Company versus the State of Arizona in 2002.
12    Can you tell us a little bit about what your work was
13    in that case?
14  A.   Actually, I need to correct that.  That is
15    not Maricopa County.  It's Kingman, and I guess it must
16    be Mariposa County.
17  Q.   Mohave, maybe?
18  A.   Maybe.
19        COMMISSIONER ALLEN: Mohave.
20        THE WITNESS: Okay.  Yes, we were
21    retained by Burlington Northern and Santa Fe subsequent
22    to an Amtrak derailment that occurred as a result of a
23    bridge failure and there were some personal injuries
24    there, and our role was to try to help them sort out
25    what the cause of the bridge failure was.
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 1        BY MR. MCGINNIS: 
 2  Q.   And was that bridge over the Gila River?
 3  A.   No, it was not.
 4  Q.   Was it over -- what river was it over?
 5  A.   It was a small arroyo that came down off the
 6    mountain just north of Kingman.
 7  Q.   Also listed on your resumé, you have some
 8    work that you did on design of standard project flood
 9    channelization for a two-mile reach of the Agua Fria
10    River in Arizona.  Can you tell us what that work was?
11  A.   Yes.  That is the project that I worked on
12    most of the time while I was here in Tempe, and it was
13    to design, basically, soil-cement channelization along
14    that reach of the Agua Fria.  If I recall correctly, it
15    was between McDowell and Thomas Road, maybe Buckeye.  I
16    don't remember clearly now.
17  Q.   When was that?
18  A.   In the mid 1980s; 1984, roughly, '85.
19  Q.   In addition to all your different projects
20    you've worked on, have you published professional
21    papers in the area?
22  A.   Yes, I have.
23  Q.   Approximately how many?
24  A.   I haven't counted them.  A few dozen, maybe
25    several dozen.
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 1  Q.   On your CV there's several pages; is that
 2    right?
 3  A.   Yeah.
 4  Q.   My favorite one, by the way, is the one you
 5    wrote in 1982 which is called "Excuse me.  What is that
 6    word you're using?  A lecture to the seminar on
 7    Scientific Testimony in Water Court:  Frustrations of
 8    Expert Witnesses."  I think we all see that sometimes.
 9    So at some point during the testimony and I say, excuse
10    me, what is that word you're using, you'll know what
11    I'm asking.
12  A.   We'll try to avoid that.
13  Q.   In addition to your professional background
14    and experience, do you also have some boating
15    experience?
16  A.   Yes.
17  Q.   What does that involve?
18  A.   In much of the work that I do, much of the --
19    let me start over.
20        Much of the work that I do involves boating
21    to collect data, so I've spent many days, long periods
22    of time on various rivers around the country collecting
23    data professionally.
24        I'm also a recreational rafter, and so I have
25    a white-water raft and I run rivers, I think as
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 1    Mr. Fuller said, as often as time permits.  So yes, I
 2    have quite a lot of experience with boating.
 3  Q.   Approximately how long have you been doing
 4    white-water rafting?
 5  A.   My first white-water raft trip, as I recall,
 6    was in 1991.
 7  Q.   Have you done any rafting in Arizona?
 8  A.   I have.  I've run the Grand Canyon twice.
 9  Q.   Okay.  What types of boats have you used in
10    the rafting experiences you have had?
11  A.   Mostly it's a -- I have a 16-foot self-baling
12    white-water raft.  That's typically what I use.  I also
13    have a small inflatable kayak that I periodically use.
14  Q.   In your work in this case, did you prepare a
15    declaration entitled Navigability of the Gila River
16    Between the Arizona-New Mexico State Line and the
17    Confluence with the Colorado River?
18  A.   Yes, I did.
19  Q.   And at least by my records, it's marked as
20    Exhibit X003 and has been submitted.
21  A.   I accept that.
22  Q.   Did you review any prior reports from the
23    proceedings from the '90s and the early 2000s written
24    by Stanley Schumm in doing this work?
25  A.   Yes, I did.  I reviewed Stan's, Dr. Schumm's,
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 1    report and a lot of the background material that he had
 2    assembled to support that report.
 3  Q.   Are you familiar with Dr. Schumm?
 4  A.   Yes, very familiar.  I first worked
 5    professionally with Dr. Schumm in the late -- mid to
 6    late 1980s.  In 1984 he became a partner in my
 7    engineering firm that was called Mussetter Engineering
 8    at the time, and he stayed as part owner of that
 9    company through until our -- until we sold the firm to
10    Tetra Tech in 2009.  And he stayed with us even after
11    we were part of Tetra Tech.
12  Q.   Is it your understanding that he testified on
13    the Gila River and some other rivers before this
14    Commission back a decade or so ago?
15  A.   Yes.
16  Q.   Was he working with you in your firm at the
17    time he did that?
18  A.   Yes, he was.
19  Q.   Did you have conversations with him about his
20    work at the time he was doing it?
21  A.   Yes, I did.
22  Q.   And I think you said you went back and
23    reviewed some of his old reports when you prepared this
24    new report of your own?
25  A.   That's correct.
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 1  Q.   Did you find anything in his prior reports
 2    that you disagreed with?
 3  A.   Not that I recall.
 4  Q.   Did you go back and review the transcript of
 5    his testimony on the Gila River before?
 6  A.   Yes, I did.
 7  Q.   Did you find anything in there that you
 8    recall that you disagreed with?
 9  A.   No, I did not.
10  Q.   Did you prepare a PowerPoint presentation to
11    assist in your testimony today?
12  A.   Yes, I did.
13  Q.   And we have that up on the screen.  My
14    understanding is that is now worked as Exhibit X022.
15        And before we get started on it, I know you
16    made -- let me ask you the question.
17        MR. MCGINNIS: Yes?
18        MS. HERNBRODE: I believe it may be
19    X026, Mark.
20        MR. MCGINNIS: Okay.  I thought the
21    original was X022 and then it was replaced with a new
22    one.
23        MS. HERNBRODE: Oh, that may be the
24    revised.  I apologize.
25        MR. MEHNERT: That's correct.
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 1        MR. MCGINNIS: The revised one is 022?
 2        MR. MEHNERT: The original is O22 and
 3    the revised one is 026.
 4        MR. MCGINNIS: Okay, it's 026 then.
 5    Thank you.  We talked about how he was going to --
 6    okay.
 7        BY MR. MCGINNIS: 
 8  Q.   So the one you have up on the screen is X026.
 9  A.   Okay.
10  Q.   Okay.  And since we talked about the
11    revision, did you make a revision to your PowerPoint
12    presentation since the hearing happened back in June?
13  A.   Yes.  I added one slide.
14  Q.   Do you recall which slide that is?
15  A.   I would have to look through.
16  Q.   Okay, can you tell us, as we go through, the
17    one slide you added?
18  A.   I'll point that out.
19  Q.   I think it's 11, but we'll just have to
20    remember as we go through.
21  A.   That sounds right.
22  Q.   So you prepared this PowerPoint presentation
23    yourself?
24  A.   I did.
25  Q.   Okay.  What I want to do is have you walk
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 1    through it.
 2  A.   Okay.
 3  Q.   So obviously this is the cover slide.  Let's
 4    go to the next slide, which would be Slide 2.  What do
 5    you have here on Slide 2?
 6  A.   So this is simply the language from the
 7    Arizona Revised Statutes that defines navigability or
 8    what constitutes a navigable waterway.  And so this is
 9    basically the language that I have in my mind when I do
10    my evaluations of whether or not the Gila River is
11    navigable.
12  Q.   Okay, and that's ARS 37-1101(5)?
13  A.   Correct.
14  Q.   Move on to Slide 3 then.
15        Slide 3 says Definition of Navigability.
16    What's that mean?
17  A.   Well, it's clarification that I think is
18    particularly relevant to the issues that we're talking
19    about here, especially in view of Mr. Fuller's
20    testimony that present-day recreational use of boats
21    can be probative, if that's the correct word; but it
22    has to be confined to issues that show the river could
23    sustain the kinds of commercial use that, as a
24    realistic matter, might have occurred at the time of
25    statehood.
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 1        In other words, just because I can take some
 2    kind of modern craft down a river doesn't necessarily
 3    mean at the date of statehood that the river was
 4    navigable.
 5  Q.   And the reference to PPL Montana there, is
 6    that to the U.S. Supreme Court opinion in that case?
 7  A.   That's correct.
 8  Q.   And what you just said about what that case
 9    means, is that your opinion as a river engineer, or do
10    you have any legal training?
11  A.   I have no legal training.  I'm just taking
12    the plain language meaning of the words.
13  Q.   And in your work that you have done,
14    especially in the litigation context, is it common for
15    river engineers such as yourself to have to deal with
16    legal standards and apply them?
17  A.   Yes.  I've been doing that for 20, 25 years.
18  Q.   And I assume since you have a quote here from
19    the Supreme Court opinion, have you reviewed that
20    decision?
21  A.   Yes, I have.
22  Q.   Let's go to Slide 4 then.
23        This one, is this a slide that you prepared?
24  A.   Well, the figure itself is from Dr. Schumm's
25    work.
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 1  Q.   Okay.  Was this slide also in the prior
 2    reports that Dr. Schumm submitted to the Commission?
 3  A.   It was, yes.
 4  Q.   And I know he's tried to explain it to me a
 5    few times, but it's been a while, so I would like you
 6    to take us through what this slide means, what the
 7    different parts of it mean and what its relevance is
 8    for purposes of what the Commission's job is.
 9  A.   Yes.  The point of this slide in the
10    big-picture sense is that rivers, their form and
11    process follows a continuum.  So we have rivers that
12    grade from basically straight, although there aren't
13    many truly straight natural rivers, to meandering to
14    braided plan forms, and there are a wide variety of
15    factors that affect which one of those categories a
16    river falls into.
17        In this particular diagram, the rivers that
18    have the character in the upper left corner tend to be
19    more stable, less dynamic than those that occupy the
20    zones in the lower right corner.  So we grade from
21    stable to more unstable or more dynamic, if you will,
22    and then there's a whole suite of river types in
23    between that that we see if we look at various rivers
24    around the country.
25        What Dr. Schumm did here is, he basically
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 1    listed, I would say, most of the important factors that
 2    affect the character of the river and which particular
 3    category any given river would fall into.
 4        So across the top we have channel type, and
 5    this, he's referring here to the manner in which the
 6    river carries its sediment load.  So straight rivers,
 7    single-thread rivers that tend to have a fairly narrow
 8    channel, somewhat deeper channel tend to carry the bulk
 9    of their sediment in suspension.  In other words, the
10    sediment is just suspended up into the water and being
11    carried along basically the same speed as the flow.
12        And then as we grade from those types of
13    rivers down to the braided kind, the sediment load
14    trends from being mostly carried in suspension to
15    mostly being carried as bedload; and what that means
16    is, it's being carried basically in contact with the
17    bed.  It's rolling or sliding or saltating along the
18    bed, and this is how we get bedforms in the rivers.
19        On the bottom he lists a variety of other
20    factors.  So the top one is just a rehash of what I
21    just described relative to the type of load in the
22    channel.  Sediment size, again, he's suggesting that
23    most single-thread meandering rivers have relatively
24    fine-grain bed material.  That would be sand or perhaps
25    even in some cases silts and clays.  And then as we
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 1    grade to the braided type, they tend to be coarser
 2    grain bed material, grading from sand up into the
 3    gravels and cobbles.
 4        But we have to be careful with this, because
 5    you can certainly have braided sand-bed rivers, and
 6    I'll show you an example in a minute.  The Gila is an
 7    example of that as well, although there's a fair amount
 8    of gravel in the Gila, too.
 9        We also tend to have steeper gradients as we
10    go from the left to the right.  So that the relative
11    energy of the flow increases from the single-thread
12    meandering channels to the braided channels.  So that's
13    part of the reason that the braided channels are more
14    dynamic, and so the water goes faster, the flow
15    velocity tends to be higher, the stream power that's
16    responsible for moving the sediment is also higher.
17        So I think that kind of covers the
18    highlights.
19  Q.   So how does where a particular river or
20    particular segment of the river fits on this graph have
21    to do with the possibility of whether it's navigable or
22    not?
23  A.   Yeah, well, the main point is, single-thread
24    meandering rivers, the Type 2, 3a, even the 3b, perhaps
25    even 4, would tend to have narrower channels, as I
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 1    said.  They would tend to have deeper flow, partly
 2    because they have to have a bigger cross-sectional area
 3    to move the water through at the lower velocities in
 4    these flatter gradients.  And so you would have more
 5    flow depth and, therefore, it would be more susceptible
 6    to navigation.
 7        The braided channels tend to be very wide.
 8    They tend to be very shallow.  We call that a high
 9    width-to-depth ratio channel.  The width is very large
10    in relation to the depth versus low width-to-depth in
11    the single-thread meandering channels.  And because
12    they tend to be very shallow, that's one of the reasons
13    that braided channels, it would be questionable, or at
14    least that grades them in the direction of not being
15    navigable.
16  Q.   Okay.  And is this just -- is where they fit
17    on this chart just one factor in a determination of
18    navigability, or is it determinative?
19  A.   It's one factor.
20  Q.   Okay.  Let's go on to Slide 5 then.  Is this
21    a photograph that you took personally?
22  A.   No, it is not.  It's an aerial image.
23  Q.   What river is it?
24  A.   This is the Colorado River, and it's actually
25    the navigable section of the Colorado River right
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 1    before -- right, excuse me, below the Green River
 2    confluence.  So this slide and several of the
 3    subsequent slides I'm showing just to illustrate so
 4    that you can get a visual idea of what I'm referring to
 5    when I talk about these various types of channels.
 6        So this is a single-thread channel that
 7    actually was determined to be navigable.
 8  Q.   And was that in the U.S. versus Utah case?
 9  A.   That's correct.
10  Q.   And is the stability of the channel in this
11    particular river affected by bedrock?
12  A.   Yes.  That's a very important factor.  This
13    is bedrock outcrop along both sides of the river, so
14    it's formed in a very narrow canyon, so the river
15    doesn't have the opportunity to move back and forth
16    laterally.
17  Q.   And you heard Mr. Helm earlier refer to the
18    L.A. River, and I think he was talking about the
19    concreted portion of the L.A. River; but does this have
20    a similar effect that that has in the L.A. River?
21  A.   Yes.  This material is somewhat erodible;
22    whereas the concrete in the L.A. River is probably
23    non-erodible, but similar concept.
24  Q.   Moving on to Slide 6.
25  A.   Okay.
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 1  Q.   Where is this river?
 2  A.   So this is a reach of the Mosquito Fork River
 3    up in an area that's called Mosquito Flats, and this is
 4    a good illustration of the single-thread meandering
 5    channels, Type 2, maybe 3a, in Dr. Schumm's chart.
 6    Very flat gradient, a very sinuous plan form.  There is
 7    sediment moving in the river.  There certainly are
 8    sandbars.  Most of them, though, are what we would call
 9    point bars that occur on the insides of the bends.  The
10    flow is relatively deep here, and so I don't have
11    trouble believing that a reasonable, you know,
12    watercraft could be navigated down a river like this.
13  Q.   And is this the same river you're working on
14    currently in Alaska?
15  A.   It is a segment of that river, yes.
16  Q.   And this river, we're looking at this picture
17    with the big bends and meanders in it.  What happens
18    when there's a flood on this river; where does the
19    water go?
20  A.   Well, a good part of the water, of course,
21    stays in the channel and follows the meandering path of
22    the single-thread alignment; but the flow that exceeds
23    the top of the bank cuts straight across between these
24    meander bends, and so you tend to have at least the top
25    of the water column going more or less straight down
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 1    the valley.
 2  Q.   But, generally, when the water level then
 3    goes back down, does the low-flow channel go back to
 4    where it was before?
 5  A.   Yes.  Channels like this, as I indicated,
 6    tend to be less dynamic or more stable.  So they don't
 7    shift around rapidly, typically.  You can have
 8    avulsions, but they happen rarely, because of the
 9    vegetation and the types of the boundary materials.
10    And so the water gets up, it's like a big lake, it
11    flows across the overbanks, and then it drops back down
12    and the channel is essentially in the same place it was
13    when you started.
14  Q.   And is this photo on Slide 6, is this a photo
15    you took yourself?
16  A.   This is a photo I took.
17  Q.   Let's move on to Slide 7.
18  A.   Okay.
19  Q.   Where is this river?
20  A.   This is a small segment of the Platte River
21    in Central Nebraska.
22  Q.   And is this a photograph you took yourself,
23    or did you get it somewhere?
24  A.   This is actually an aerial photograph, color
25    infrared photo, that was taken as part of the work for
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 1    the Platte River Recovery Implementation Program.  I
 2    did not take this photo.
 3  Q.   And what was your purpose of including this
 4    photograph in your presentation?
 5  A.   So this is an example of a highly braided
 6    sand-bed type river.  If you recall from Dr. Schumm's
 7    chart, he indicated that braided rivers tend to have
 8    coarser bed material than nonbraided rivers.
 9        This is sort of one of the exceptions to
10    that.  It's a case where historically I think the
11    Platte River has been described as a mile wide and an
12    inch deep.  It's much more confined and much narrower
13    now than it was, say, at the turn of the century,
14    primarily because of the invasion of vegetation, flow
15    regulation by the dams and so on.  But this is a good
16    example of a very braided sand-bed system.
17  Q.   Do you know if this river has been determined
18    navigable or not?
19  A.   It's my understanding that it is not
20    navigable.
21  Q.   What happens when this river floods?
22  A.   Well, so, basically, the water surface, the
23    amount of water in the channel, this blue line happens
24    to be a line that is from a modeling exercise that we
25    were working on.  It represents a flow of 1,200 cubic
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 1    feet per second.  So it's a fairly substantial flow,
 2    roughly the median flow in that part of Nebraska.
 3  Q.   And let me stop you there, because I know
 4    when I first saw this slide, I was confused by it; and
 5    that is, the graph on the bottom of the slide, where on
 6    the photograph does that correspond to?
 7  A.   Yes, sorry, I should have explained that.
 8    This brown line is basically the ground profile along
 9    the white line, and the arrows indicate that we're
10    looking from left to right in the photo, which is also
11    in the downstream direction.  I used the same
12    convention that Dr. Littlefield used.  As a hydraulic
13    engineer, we always refer, when we talk about the right
14    and left bank, it's always with a downstream viewpoint.
15    And so this is plotted the same way.
16        So this little bit of water in this area
17    would be probably about right in -- well, no, it would
18    be over in this zone, because the flow in this picture
19    is considerably lower than the 1,200 cfs that's being
20    modeled.
21  Q.   Okay.
22  A.   So you can see that there's a lot of
23    variability in the flow depth from one side of the
24    channel to the other.
25  Q.   So you have those multiple braided channels.
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 1    What happens when you get a flood and there's more
 2    water?
 3  A.   So one of the things that happens is, the
 4    flow becomes deeper, obviously.  As long as the flow
 5    stays within the bank lines, and I'm showing the
 6    primary bank lines on this side, the flow goes up, we
 7    have more energy in the channel, so a lot of these,
 8    this topographic variability -- let me rephrase that.
 9    Some of the topographic variability dampens out because
10    it -- depending on the flow regime in the river, it can
11    wash out the bedforms and the things that cause that
12    variability.  Some of those are actual sandbars, and
13    they would stay -- they could stay essentially the same
14    as they are in this photo or they would stay there and
15    they maybe migrate downstream, so they'll shift around
16    a little bit, but essentially it would look similar to
17    what you see here.
18  Q.   So on the photo on the top part, when there's
19    a flood, that area in the channel that looks like
20    there's now portions where there's not water in it
21    would be covered with water, is that --
22  A.   That's correct.  And if you had enough water,
23    you would have flow out in the trees out here as well.
24  Q.   And then after the flood, when the water
25    level went back down, would the braids be necessarily
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 1    the same as they were beforehand?
 2  A.   They wouldn't necessarily be the same braids,
 3    but typically you have the same number and the same
 4    sizes.
 5  Q.   Okay.  All right, let's move on to Slide 8
 6    then.
 7        Is this a photograph you took yourself?
 8  A.   It is.
 9  Q.   And where is that?
10  A.   This is the Copper River in Alaska.
11  Q.   And what was your purpose in including this
12    photograph in your presentation?
13  A.   Again, it's just another example of a braided
14    system.  This happens to be a fairly coarse-grained
15    river.  There is obviously a lot of sand in it as well,
16    but if you went down on the ground, you would see that
17    the bed material, the materials that are making up most
18    of these bars are cobbles and gravel.  It's a glacially
19    fed river.
20  Q.   Do you know how the flows of this river
21    compare to the stored flows of the Gila River?
22  A.   Much, much greater.  Just for a scale, I
23    think the distance from this road over to the left bank
24    here is roughly a half mile to three-quarters of a
25    mile.  So it's a very big river.
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 1  Q.   Okay.  Let's move on to Slide 9 then.  Where
 2    is this river?
 3  A.   This is also a river in Alaska.  It's the
 4    Chulitna River, which is a tributary of the Susitna
 5    River near Talkeetna.  And again, this is just one that
 6    I put in because I happened to be closer down on the
 7    ground, and you can get a better idea of what the braid
 8    channels look like.  It's also a primarily gravel-bed
 9    system.  Although, again, there's a lot of sand in it
10    as well.
11  Q.   Were you present when this photograph was
12    taken?
13  A.   I was.
14  Q.   And would you say this river is braided?
15  A.   I certainly would.
16  Q.   Let's go to Slide 10.
17        Why don't you tell us about this slide.
18  A.   Well, so the intent of this slide is to bring
19    us back to the question of the Gila River.  The
20    previous slides were just examples of the types of
21    rivers that we encounter.
22        I titled the slide to make the point.  One of
23    the things that I disagree with Mr. Fuller on, I think
24    he said that the channel pattern is marginally relevant
25    to navigability, or something to that effect; and I
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 1    respectfully disagree with Mr. Fuller about that.  In
 2    my opinion, channel pattern has a lot to do with
 3    whether a river is navigable.
 4        The Gila River has a braided plan form,
 5    particularly after large floods, which means that it
 6    has a very wide, shallow cross-section.  It has
 7    multiple channels, or it has at various times had
 8    multiple channels, and those channels tend to be -- I
 9    use the word unstable in the slide.  Perhaps dynamic
10    would be a better description of that.  They shift
11    around as the flows go through.  Those types of
12    channels are significant challenges to boating, I will
13    say.
14  Q.   Can there ever be a braided river that's
15    navigable?
16  A.   Yes.
17  Q.   Okay.  What does it require?
18  A.   Well, if you have enough flow so that the
19    multiple braid channels have adequate depth for the
20    type of craft that you're using, and that depth has to
21    persist for significant lengths along the channel.  So
22    just being able to find a specific spot in the reach
23    where the water is deep enough to float the boat
24    doesn't mean that you can actually navigate the boat
25    down the channel.
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 1        These types of rivers, I showed you the high
 2    lateral variability in the topography.  They have
 3    similar variability along the length of the river.  So
 4    they go from shallow sections to wide sections, and
 5    that tends to be exaggerated in these types of
 6    channels.
 7  Q.   We've heard talk over decades in this case
 8    about the Mississippi River or at least portions of the
 9    Mississippi being braided.  Would you agree with that?
10  A.   There are sections of the Mississippi that
11    are -- you would characterize as braided at certain
12    flow levels, yes.
13  Q.   Is one of the differences between the
14    Mississippi River and the Gila River volume of flow?
15  A.   Both the volume of flow and the persistence
16    of that flow.
17  Q.   Would you say the difference in flows between
18    the Mississippi and the Gila is significant?
19  A.   I would.
20  Q.   Let's move on to Slide 11, and again, first
21    of all, is this the slide you added from the June
22    version of your PowerPoint?
23  A.   This is the new slide.
24  Q.   Okay.  And tell me why you added that.
25  A.   I just thought it was interesting that there
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 1    was language in the Utah case that basically
 2    acknowledged that one of the principal impediments to
 3    navigation that they were looking at in that case was
 4    the presence of shifting sandbars.
 5  Q.   And is that quotation from the Supreme Court
 6    opinion consistent with what your opinion was even
 7    before you saw that?
 8  A.   Yes.  I think it's just a good illustration.
 9  Q.   Let's move on to Slide 12 then.
10        Here you're talking about Gila River
11    Dynamics.  Tell us what this slide says about that.
12  A.   So sort of in line with Mr. Allen's questions
13    to Dr. Littlefield, I did try to look back beyond the
14    mid 1800s and think about, you know, what was the river
15    like at that time, and how does what we see today or
16    what we read about in the various accounts that we've
17    heard relate to what the river may have looked like
18    back prior to at least European man's influence.
19        And I think it's clear from the documents
20    that there were at least sections of the Gila River in
21    the mid to late 1800s, prior to the big flood period,
22    that were single-thread channels, and they carried, you
23    know, low flow for extended periods of the year.
24        But overall, and I think historically, the
25    characteristics of the Gila River are very strongly
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 1    impacted by floods that occur in the river.  And I
 2    know, you know, the point was made a few minutes ago or
 3    the comment was made that perhaps over the last four --
 4    the floods around the turn of the century that caused
 5    the river to blow out were unlike anything we have had
 6    in the last 400 years.  And I'm not really sure that we
 7    know that.
 8        This river has undoubtedly always been very
 9    dynamic.  It experienced large floods.  The floods that
10    we saw at that time frame were the largest in our
11    recorded record.  And it would appear from the tree
12    ring data that the annual flow volumes maybe were not
13    as large in that historical period, but that doesn't
14    mean that we didn't have really large floods that had
15    the potential to, if you will, blow the river out and
16    cause it to revert back to the braided condition.
17        These channels, like the Gila River,
18    desert-type rivers, rarely achieve an equilibrium form.
19    I think, you know, that's just not my idea.  Will Graf,
20    a very well-known geomorphologist, has written
21    treatises on the matter.
22        They basically work by a big flood comes
23    along, it blows the river out, you get a wide, braided
24    condition, you tear up the banks, you shift the
25    sandbars around and so on.  And then over the next
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 1    period of time the flood recedes and the river kind of
 2    settles down, and it's been described as sort of
 3    recovering back towards a more stable or less dynamic
 4    system.  And then another flood comes along and you
 5    start the process all over again.
 6        So your perception of what that river really
 7    is like depends a lot on what specific point in time
 8    you looked at the river.
 9  Q.   So you saw, just going back a little bit,
10    this morning on -- you know, this morning with
11    Dr. Littlefield there were some maps and there were
12    some hand-drawn versions of the Gila River on there.
13    Based upon what you said, do you think it's possible to
14    draw the Gila River, what it looks like in its ordinary
15    and natural condition, without knowing the particular
16    time you're looking at?
17  A.   I would say it probably is not possible.  You
18    can draw it at any particular point in time, but that
19    doesn't mean that that's what it looked like a year ago
20    or ten years ago or fifty years ago.
21  Q.   Did we cover everything you want to talk
22    about in Slide 12?
23  A.   Yes.  This is just basically a statement that
24    others have looked at the river and demonstrated the
25    process that I've just described from settling down
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 1    towards a single-thread channel to blowing out to a
 2    wide, braided system.
 3  Q.   The last little paragraph there talks about
 4    the flood in January of 1993.  Are you familiar with
 5    that, generally?
 6  A.   Yes.
 7  Q.   And that was a big flood that happened even
 8    downstream on the Gila despite the fact that there were
 9    several storage structures already present upstream,
10    right?
11  A.   That's correct.
12  Q.   Let's move on to Slide 13.
13        CHAIRMAN NOBLE: Mr. McGinnis, would
14    this be an appropriate time to take a break?
15        MR. MCGINNIS: That would be fine.
16        CHAIRMAN NOBLE: Thank you.
17        MR. MCGINNIS: We're starting on the
18    graphs, so get a rest.
19        (A recess was taken from 2:47 p.m. to
20        3:10 p.m.)
21        CHAIRMAN NOBLE: Jody, please reflect
22    that Commissioner Henness is not present.
23        Please proceed.
24        BY MR. MCGINNIS: 
25  Q.   Okay, Dr. Mussetter, when we left off, I
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 1    think we were getting ready to start talking about
 2    Slide 13, which says Gila River at Kelvin Flows.  Can
 3    you tell us what this graph shows?
 4  A.   So this slide and a few of the subsequent
 5    slides are intended to illustrate some points about the
 6    flow regime in the Gila River and most of the data are
 7    taken from the Kelvin gauge data.  The blue line is a
 8    very compressed plot of the mean daily flows for the
 9    period of record at that gauge that starts at I believe
10    it's in 1911.  I may have the year slightly wrong, but
11    it's right in this area.
12        And one of the things that you see here is
13    the change in the flow regime as a result of Coolidge
14    Dam.  You had, even in the mean daily flow regime -- of
15    course, this was the very wet period with the large
16    floods, but you have a lot more blue, if you will, in
17    that area, so you're seeing the impacts partly of the
18    operation of Coolidge Dam and then the subsequent flows
19    out to the present time.
20        The red dots are the annual peak flow or the
21    maximum instantaneous flow that happened during each of
22    the years in the period of record.  And so you see the
23    very large floods back around the turn of the century
24    that we've all talked about.  But the interesting thing
25    is, certainly at least two of these peaks were bigger
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 1    than anything we have had since then, but we continue
 2    to have large flood peaks in that system, even with the
 3    dam in place.  So that's one of the main points from
 4    this slide.
 5  Q.   And the data for this graph, is that from the
 6    gauge at Kelvin?
 7  A.   That is the U.S. Geological Survey gauge at
 8    Kelvin.
 9  Q.   Can you tell us where Kelvin is located?  Is
10    it upstream or downstream from Coolidge Dam?
11  A.   It is below Coolidge Dam.
12  Q.   Is it above the Salt River confluence?
13  A.   It is above the Salt River confluence.
14        COMMISSIONER HORTON: Mr. McGinnis, it's
15    my understanding Mr. Henness was born in Kelvin.  Very
16    important fact.
17        MR. MCGINNIS: All the better reason for
18    us to use the data.
19        BY MR. MCGINNIS: 
20  Q.   Anything else you want to talk about in
21    Slide 13?
22  A.   No, I think that's it.
23  Q.   Slide 14 is another graph that says annual
24    hydrographs at Kelvin.  Can you explain this graph to
25    us?
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 1  A.   So this is an attempt to zoom in on a shorter
 2    time frame so that we can see what the typical flow
 3    regime in the river would be at that location.
 4        The blue lines represent the flows on a daily
 5    basis for a complete water year prior to Coolidge Dam.
 6    The bottom line, this line here, is the median flow.
 7    In other words, the discharge at that point recorded at
 8    the gauge is less than is indicated by that line half
 9    the time and it's greater than that half the time over
10    long -- during the period of record, I should say.
11        The top line is the 90th percentile flow.  So
12    what I'm trying to show here is the magnitude of the
13    somewhat larger floods.  And so what this means is that
14    10 percent of the time the mean daily discharge exceeds
15    the value that's plotted there.
16        And then the red lines are the same thing,
17    median flow is the bottom line and 90th percentile flow
18    is the top line, after closure of Coolidge Dam in late
19    1928.  And so we see that the dam changes the flow
20    regime we had under the pre-Coolidge Dam conditions.
21    Somewhat higher flows typically during the winter and
22    perhaps early spring months, and then much lower flows
23    through spring and throughout the summer.  And then
24    when we hit the monsoon season, of course, we start
25    to -- this flow starts to pick up again because of the
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 1    individual storms.
 2        With the dam in place, the flow is pretty
 3    much controlled by the operation of the system, and so
 4    the flows tend to be more even throughout the year.
 5    You don't get that dip.  You have much higher flows,
 6    typically, now in the summertime than you would have
 7    had prior to the closure of the dam.
 8  Q.   And is the data used for this Slide 14 the
 9    same data as Slide 13?
10  A.   It's derived from the data that was plotted
11    in the blue line in the previous plot.
12  Q.   Anything else you want to talk about on
13    Slide 14?
14  A.   No.
15  Q.   Okay.  How about Slide 15, which says Annual
16    Flood Peaks:  Kelvin Snowmelt and Monsoon.  Can you
17    tell us about this graph?
18  A.   So the purpose, again, this is the same data
19    that we've been looking at, just presented in a
20    different way; and the idea here is to illustrate the
21    times of year that we tend to get the large flood
22    peaks.
23        So the red diamond symbols represent the
24    annual peak flows that were recorded since 1928, after
25    closure of the dam.  And the blue triangles represent
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 1    the few peaks that we have during the period of record
 2    prior to 1928.
 3        Two things to take away from this graph.  One
 4    is, we have some sort of moderate -- cluster of
 5    moderate peaks that happen in the wintertime, and those
 6    are associated with mons -- sorry, not monsoonal; with
 7    frontal-type storms that typically come in from the
 8    south.  And then this cluster in the July, August,
 9    September time frame are associated, of course, with
10    the monsoon season.
11        The other interesting thing you can see about
12    this is that we have some very large peaks that occur
13    during both times.  So we can get really big floods
14    during the winter, we can get really big floods during
15    the monsoon season, and those of you that live in the
16    area know that very well.
17        And the other interesting thing is, again, in
18    spite of those, you know, few really large peaks that
19    happened right around the turn of the century, the
20    predam peaks and the postdam peaks are all sort of
21    mixed in together.
22        So undoubtedly the dam does have an impact on
23    the magnitude of the peak.  It attenuates it.  I'm sure
24    the flood frequency curve would be somewhat lower at
25    least for the more frequent, you know, one in two to
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 1    one in ten to twenty-year flood events.  But generally
 2    we still get plenty of big flood peaks even with the
 3    dam in place.
 4  Q.   Do you know whether the Kelvin gauge is
 5    upstream or downstream from the confluence with the
 6    Gila River and the San Pedro?
 7  A.   I do not know the answer to that.  I would
 8    have to look at the map.
 9  Q.   And again, because you're looking at this
10    data at Kelvin, it doesn't reflect any flows from the
11    Salt; is that right?
12  A.   It does not.
13  Q.   And if you were to look at -- have you looked
14    at the data incoming from the Salt?
15  A.   I have.
16  Q.   And the Gila?
17  A.   I have.
18  Q.   Is it similar to this, in terms of where the
19    peaks are and where the valleys are, in terms of this
20    data from Kelvin?
21  A.   Do you mean the Salt, the actual Salt River
22    flows?
23  Q.   Yeah, the Salt River flows that come into the
24    Gila.
25  A.   Yeah.
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 1  Q.   I'm just trying to think of -- ask you
 2    whether those are -- would you think those would be
 3    different in character or magnitude in terms of what
 4    the flows are over the course of the year than what you
 5    see at Kelvin?
 6  A.   The magnitude, of course, are somewhat
 7    different because the watershed is different, but
 8    they're relatively similar, and the patterns are
 9    similar as well.  It responds to the winter frontal
10    storms and it responds to the monsoonal storms as well.
11  Q.   Okay.  Anything else on Slide 15?
12  A.   No.
13  Q.   Okay, Slide 16 says Similar Variability in
14    Annual Volume Pre and Post-statehood.  Can you explain
15    this to you?
16  A.   Yes.  So this is a depiction of a
17    reconstructed flow record.  Perhaps part of the basis
18    for Mr. Allen's questions earlier that goes back to the
19    mid 1600s, Meko and Graybill used tree rings to
20    estimate the magnitude of the annual runoff for about
21    the past 400 -- I guess 300 years prior to the start of
22    the current systematic record.
23        So the dark blue lines are the annual runoff
24    values recorded at the Kelvin (sic) gauge; same data
25    that we have already been discussing.  And then the
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 1    light part of it is the reconstructed record from the
 2    Meko and Graybill 1972 work.
 3        And the main point that I want to show here,
 4    there are a few years here around the turn of the
 5    century again, and even, you know, a few in the more
 6    modern era, that exceed any of the ones that they
 7    estimated back in the earlier part of the record.
 8        But in spite of that, you still see the same
 9    sort of variability.  You see some really big years
10    that fall, you know, well outside of the, if you will,
11    the confidence bands on the mean there on both sides.
12    Very dry periods, very wet periods.
13        And so even though maybe this was a somewhat
14    unusual period, I take from this that the Gila River
15    has always had a very dynamic flow regime; some really
16    wet years, some really dry years, some undoubtedly
17    really big floods.  And I don't see anything in this
18    that suggests that during this fairly short period of
19    time that we see here, that we wouldn't have had big
20    floods going even farther back in time.
21  Q.   And as a river hydrologist, would you believe
22    that the variability in those flows over time from
23    different years back in the 1600s, 1700s and 1800s
24    would have had impacts on the channel structure similar
25    to what you saw from the floods in the more recorded
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 1    history?
 2  A.   That is the primary point of this.  When it
 3    gets whacked with a really big flood, it would do the
 4    similar things to what we have seen it do in the
 5    recorded history.
 6        And the other interesting thing, and I'll
 7    make this point again in a few minutes, but a lot of
 8    the anecdotal evidence we have about what the sort of
 9    pre-European influence river looked like comes from
10    this period in the mid 1800s.  There was one large
11    runoff year in the mid 1860s, but that is really a
12    pretty low flow period.  There are very few really high
13    events in there.
14        And so I take from that that that's one of
15    the reasons that during that period of time you would
16    have more of a tendency for a single-thread channel.
17    And as you went farther back, if you had information,
18    you would undoubtedly see a very braided, dynamic
19    system.
20  Q.   And is it your understanding that the
21    statutory and legal definition we're working under is
22    ordinary and natural condition at the date of
23    statehood?
24  A.   That's correct.
25  Q.   And is that part of why you want to look back
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 1    and see how the variability in the ordinary and natural
 2    condition changed over time?
 3  A.   Yes.  In other words, what would the river
 4    have looked like in 1912 at this red line had we not
 5    had all the influences that were going on in this --
 6    particularly in this period of time.
 7  Q.   And I think there was some testimony earlier
 8    that some of the flooding in the early 1900s might have
 9    been affected by human factors?  Remember, there was
10    some discussion earlier about the impact of the
11    phreatophytes and the width of the channel and that
12    kind of thing?
13  A.   Yeah.  The quantities of water that came
14    down, we can't say they were unaffected by human
15    activity, but I think those really large floods, based
16    on the condition of the watershed at that time, would
17    have been really large floods regardless of whether we
18    had been grazing or doing what we were doing.
19        So the presence of the phreatophytes that
20    might have made the water deeper because of the
21    hydraulic reference of the channel is greater and so
22    on, but we would have still had really, really big
23    flows come through the system.
24  Q.   So there would have been a lot of water
25    coming down the system in those years, in the early
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 1    1900s, even if there was no person here at all?
 2  A.   That's correct, and it undoubtedly would have
 3    caused the channel to become braided, just as we saw.
 4    Somewhat maybe different from what we saw, but still
 5    braided.
 6  Q.   And that's just because that's what naturally
 7    happened over time?
 8  A.   That's right.
 9  Q.   Okay.  Anything else you want to talk about
10    with respect to Slide 16?
11  A.   No.
12  Q.   Okay.  How about Slide 17?  This says Annual
13    Peek is Correlated With Annual Volume.  Can you explain
14    this to us?
15  A.   Yeah.  This is just a simple companion slide
16    to the previous one.  Maybe I should have flipped
17    forward and then back to the slide.  But it's just to
18    illustrate that in the recorded history, there's fairly
19    strong correlation between the annual peak discharge
20    and the annual runoff, to make the point that in the
21    previous slide, when we see these really high annual
22    runoff years, that also most likely means that the
23    annual peak discharge, there was a big flood during
24    those years as well, even though we don't have the
25    record to show that.
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 1  Q.   How about Slide 18, what is this showing?
 2  A.   So the next half dozen slides or so really
 3    are just images from the old GLO survey maps, many of
 4    which you've already scene, and I think Dr. Schumm
 5    presented these in his testimony.
 6        And the point is just, again, an illustration
 7    of how in that sort of dry period in the mid 1800s,
 8    when we have descriptions of the river being a
 9    single-thread channel, and then we come forward to a
10    period after the large floods around the turn of the
11    century, and we see a wide, braided channel at that
12    time, showing the influence of the flows.
13        And then this slide is basically just an
14    image showing basically the location of those, the maps
15    that I showed in the previous slide, and then this is
16    an aerial image of that same area so you can see what
17    it looks like today.
18  Q.   And the slide you just flipped to was 19,
19    right?
20  A.   This is Slide 19, yes.  Sorry.
21  Q.   Okay.  How about -- well, let's go back to
22    19.
23  A.   Okay.
24  Q.   Where is that, then; where is that location?
25  A.   It's upstream from the Salt River confluence,
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 1    sort of southeast of the Greater Phoenix area,
 2    basically.
 3  Q.   Now let's move on to Slide 20 then.
 4  A.   Okay.
 5  Q.   Tell us what this is.
 6  A.   Same type of information, intended to
 7    illustrate the same point.  We have a narrower -- it
 8    may be somewhat wider than the previous photograph, but
 9    still single-thread-ish type channel in the mid 1800s,
10    and then we have a somewhat wider channel around 1950,
11    subsequent to the floods that occurred, you know,
12    around the date and right before the date of statehood.
13  Q.   Okay.  And is Slide 21 a location map for
14    that one?
15  A.   Yes, it is.  This is Township 1 North,
16    Range 1 West, and this is just basically on the
17    southwest corner of the Phoenix Metro area.
18  Q.   Right, right close to the Salt River
19    confluence, right?
20  A.   Yes, yes.
21  Q.   How about Slide 22?
22  A.   Well, so I'll go back up to 21.  22 is the
23    next box down.  Again, same sort of thing.  The river
24    cuts across.  The lower right corner is depicted as
25    more or less single-thread channel in the 1883 mapping,
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 1    and now it's a wide, braided channel in 1907.  And this
 2    slide again shows the location and what that area looks
 3    like today.
 4  Q.   And I guess just to put a finer point on it,
 5    let's go back to 22 again.
 6  A.   Okay.
 7  Q.   Is it your testimony that the difference
 8    between the channel shown in 1883 versus the channel
 9    shown in 1907, is that just due to human effects, or is
10    that part of what the river just does?
11  A.   My point is --
12  Q.   Do you understand my question?  It's kind
13    of -- it's not a very good one.
14  A.   I do understand your question, I believe.
15    And my response is that it's -- the difference between
16    those two, the character of the river at those two
17    times, is related to the large floods.  And while human
18    activity may have had some influence on those floods,
19    those floods would almost certainly have been very
20    large and would have had a similar effect.
21  Q.   And they were recurring throughout the
22    historical period that you looked at, right?
23  A.   I'm sure they did, yes.
24  Q.   How about slide -- you are already talked
25    about 23?
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 1  A.   Yes.
 2  Q.   Okay.  Slide 24 is a graph that says
 3    Historical Changes in Gila River (Pima to San Carlos),
 4    and I don't know if that's Reservation or Reservoir,
 5    but you can tell us that.
 6  A.   It's Reservation.  And, in fact, I should
 7    point this out.  In the version of this that was
 8    submitted -- I just discovered this last night -- this
 9    slide was incorrectly labeled.
10  Q.   Okay.  So the version I have in front of me
11    says (San Simon to Pima).
12  A.   Exactly.  Burkham broke his study reach into
13    three pieces, and this was inadvertently labeled as the
14    upstream piece, and it was actually what he called
15    Reach B, which went from the town or village of Pima
16    down to the east boundary of the San Carlos
17    Reservation.
18        MR. MCGINNIS: And, Mr. Chairman, with
19    your permission, once we're done today, we'll submit a
20    new version of Slide 24 just so everybody's record's
21    the same.
22        CHAIRMAN NOBLE: Thank you.
23        MR. MCGINNIS: You're welcome.
24        BY MR. MCGINNIS: 
25  Q.   Okay.  Go ahead and tell us what Slide 24 --
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 1    the change you just made doesn't have anything to do
 2    with the graph itself; it's just the label, right?
 3  A.   It's just the label.  It was incorrectly
 4    labeled.
 5  Q.   Okay.  Tell us what the graph means.
 6  A.   The graph basically illustrates the points
 7    that I've been making with the last many slides; that
 8    in the mid 1800s, during that relatively dry period, we
 9    had a fairly narrow, single-thread channel in that
10    reach, and then the floods happened and the width of
11    the channel increased substantially in response to
12    those floods.
13        And then over time it sort of settled down
14    again, and if you will, recovered back towards a less
15    dynamic, more single-thread channel.  And I would make
16    the point that if we had the data to go back through
17    the 1600s and the 1400s and so on and so forth, you
18    would almost undoubtedly see the same type of behavior
19    with time in those reaches.
20  Q.   Okay.  Anything else on Slide 24?
21  A.   No.
22  Q.   Okay.  Let's go on to Slide 25.
23        It says Channel Width Change, Middle Gila
24    River.  Can you tell us about this graph?
25  A.   Yes.  Again, the same illustration.  We have
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 1    a fairly narrow channel, about 60 meters wide, 180 to
 2    190 feet.  We go through the wet period.  It blew out,
 3    became really wide.  And then in this particular reach
 4    the width decreased substantially in the -- around, you
 5    know, during the depression era, mid 1930s.  By that
 6    time it had narrowed back up to something around
 7    60 meters, and then it continued to narrow slightly
 8    until the big flood.  I think that's probably a result
 9    of the 1993 flood, and it blew out.
10        One of the reasons it didn't widen so much
11    here is probably because of the invasion of the
12    phreatophytes and the amount of vegetation that was in
13    the reach.  It was just a more stable system.  The
14    flood didn't last long enough to completely blow it
15    out.
16  Q.   Are there two different locations shown on
17    this one graph?
18  A.   Yes.  We have data from -- this is the
19    Ashurst-Hayden diversion dam and then the railroad
20    bridge that's roughly ten miles downstream from there.
21    And then this, the light blue, goes from that railroad
22    bridge down to just adjacent to Pima Butte.  And he
23    only had -- Huckleberry only had data for the period
24    from 1930 up to the -- around 2000.  1993 actually was
25    the date of his report.
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 1  Q.   Okay.  Anything else on Slide 25?
 2  A.   No.
 3  Q.   Okay.  Let's move on to Slide 26.  Does this
 4    set forth a summary of your opinions?
 5  A.   Yes.
 6  Q.   Can you walk through those for us?
 7  A.   Sure.  So, again, a point that I made early
 8    on, it is clear from the anecdotal evidence that
 9    portions of the Gila River in the mid 1800s did have a
10    single-thread channel, and it was lined with thick
11    stands of woody riparian vegetation and so on.  And I
12    will readily acknowledge that during that time there
13    are portions of the river that could have been floated
14    by a small boat.
15        Again, during that period between 1895 and
16    1916, we had a series of really large floods that
17    scoured away the vegetation, that eroded the banks and
18    caused the channel to widen substantially, as you've
19    seen from many of the images, and the river changed
20    from that sort of single-thread system to a wide,
21    braided plan form.
22  Q.   And these two different conditions that you
23    talk about on Slide 26, is it your understanding those
24    two different things also occurred naturally over the
25    course of time?
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 1  A.   Yes.
 2  Q.   Okay, go ahead.  Sorry.  Slide 27.
 3  A.   Yes.  So in the early 1900s, up to about the
 4    time of statehood, extensive reaches of the Gila River
 5    were dry, and of course a lot of the reason for that
 6    was the diversion and the water use in the system
 7    farther upstream.  Although, I have little doubt that
 8    the Gila was also completely dried up during other
 9    periods of time even before the historic diversions.
10        The braided plan form that existed certainly
11    at that time and the really low flows would have made
12    commercial navigation very impractical.
13        And I also want to make the point that, you
14    know, during the floods navigation is basically
15    impractical, hazardous; but, you know, that's not an
16    ordinary condition of the river.  But nonetheless, even
17    though those times maybe fit outside the definition of
18    ordinary, they have a significant impact on the
19    character of the river during subsequent times, and so
20    we can't discount the effect of those floods on the
21    behavior of the river.
22  Q.   So in terms of the definition of ordinary
23    that you're applying as a river engineer, are you
24    distinguishing between the period of the flood itself
25    and the impacts of the flood that last over time on the
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 1    river after the water has receded?
 2  A.   Yes.
 3  Q.   And is one of those you think is ordinary and
 4    one you think is not?
 5  A.   The specific time when the high water is
 6    there during the flood probably fits outside the
 7    definition of ordinary; but the impacts of that, that
 8    persist sometimes for many years or even decades after
 9    the flood, is an ordinary condition of the river.
10  Q.   Okay.  Go right ahead with the rest of that.
11    Do you have more on that slide?
12  A.   Yes.
13  Q.   Yes.  This is still on 27, right?
14  A.   Yes, this is still on Slide 27.
15  Q.   Okay.
16  A.   So that information describes what the river
17    was like around the date of statehood.  Now, to get to
18    the natural condition, we looked at the slide from Meko
19    and Graybill that extended the record back prior to the
20    mid 1800s.  That clearly shows that big floods almost
21    certainly routinely happened in the system, and because
22    of the character of the materials that the river flows
23    through, the topography, the characteristics of the
24    climate in Arizona, vegetation and that sort of thing,
25    those large floods would have had the same or a very
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 1    similar effect on the river as it did during the period
 2    of recorded history.
 3  Q.   Okay.  Anything else on Slide 27?
 4  A.   No.
 5  Q.   Okay.  Tell me about Slide 28.
 6  A.   Well, this is just a simple statement of my
 7    opinion relative to the question that's before the
 8    Commission here.
 9        Based on everything that I've seen and that
10    I've heard through the however many days of testimony
11    we have had here, that the Gila River was certainly not
12    being used, and I don't believe it was susceptible to
13    use in its ordinary and natural condition as a highway
14    for commerce, using the customary modes of trade and
15    travel on water at the time of Arizona's statehood.
16  Q.   And for purposes of reaching your conclusion,
17    your opinions, do you consider both the term ordinary
18    and natural and the term date of statehood, are both
19    those things important?
20  A.   Yes.
21  Q.   And is that because ordinary and natural
22    tends to change over time in a dynamic dryland river
23    like the Gila?
24  A.   Yes.
25  Q.   I have a couple of just wrapup questions for
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 1    you then.
 2        You were here for Mr. Fuller's testimony back
 3    in June, right?
 4  A.   Yes.
 5  Q.   Do you recall that he testified that flows
 6    outside the range of 10 to 90 percent duration are not
 7    ordinary?  Do you recall that?
 8  A.   Yes.
 9  Q.   Do you agree with that?
10  A.   I more or less agree with that.
11  Q.   And also during that time, you saw that
12    Mr. Fuller, Mr. Gookin, and Mr. Burtell had presented
13    evidence of flow depth at various discharges to support
14    their opinions.  Do you remember that?
15  A.   I do.
16  Q.   And they did in their testimony and their
17    reports; do you remember that?
18  A.   Yes.
19  Q.   According to their reports, the depths were
20    estimated from rating curves using either the Manning
21    equation or measurement data at various stream gauges.
22    Do you recall that?
23  A.   Yes.
24  Q.   Do you have an opinion as to how
25    representative those depths are of the depths in other
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 1    parts of the river that are away from the gauges?
 2  A.   I do have an opinion about that.
 3        Unfortunately, specific data aren't available
 4    to quantify it; but, generally, the geologic survey
 5    locates their gauges in more stable, less dynamic
 6    sections of the river, for obvious reasons.  It's a lot
 7    easier to develop a stable rating curve that they can
 8    use to measure the stream flows.  And so, typically,
 9    USGS gauges are located in areas that would be narrower
10    and deeper than in other parts of the river.
11        And so my opinion would be, particularly with
12    respect to Mr. Burtell's estimates of the depth, I
13    think they're an overestimate, if anything, because of
14    that fact, because his are primarily based on
15    measurement data at the gauges.
16  Q.   And would you believe that it's possible for
17    a river that has a mean depth of 6 inches to have part
18    of the depth, half the depth, be 11 inches and half the
19    depth on the other half of the river be 1 inch?  Does
20    that still come out to a mean of 12; of 6, excuse me?
21  A.   Yes.
22  Q.   Does that happen both across the river and
23    along, up and down the river?
24  A.   It happens across the river and along the
25    length of the river, yes.
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 1  Q.   And my last question.  I don't understand
 2    this, but I'm going to.  Archimedes principle, you and
 3    I talked some about Archimedes principle and how it
 4    relates to displacement and buoyancy, and I'm going to
 5    ask you this in this way, and that is, is there
 6    something to do with Archimedes principle that has to
 7    do with boating?
 8  A.   Well, actually, boating has -- or Archimedes
 9    principle has everything to do with boating, or maybe I
10    said that backwards.
11        Archimedes principle basically says that an
12    object that's put in the water will displace an
13    equivalent weight of water.  So if you have a light
14    boat, it will displace a fairly small amount of water,
15    and therefore, the draft will be fairly small.  And if
16    you have a heavy boat, it will displace more water.
17    And so the size of the boat obviously affects the depth
18    that that boat can float in.
19  Q.   And so a boat that's made --
20  A.   The size and weight.  I'm sorry to interrupt
21    you.
22  Q.   I'm sorry, what?
23  A.   The size and weight of the boat.
24  Q.   So a boat that has the same design as a
25    historic boat, but is made out of lighter weight modern
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 1    materials, will that have a smaller or a larger draft
 2    than the historic boat?
 3  A.   If it's made out of lighter materials, it
 4    would have smaller draft.
 5  Q.   I think we've covered everything in your
 6    PowerPoint.  Are there any other points that you want
 7    to make to the Commission as part of your direct
 8    testimony?
 9  A.   No.  I think I've made all of them.
10        MR. MCGINNIS: That's all we have,
11    Mr. Chairman.
12        CHAIRMAN NOBLE: Thank you.
13        Is there anyone that wishes to question
14    Dr. Mussetter?
15        MS. HERNBRODE: Mr. Chairman, of course
16    we do.  We would like to do some technology, so we
17    would propose to take a ten-minute break, if that's
18    okay with you.
19        CHAIRMAN NOBLE: Certainly, let's do
20    that.
21        (A recess was taken from 3:41 p.m. to
22        3:50 p.m.)
23        CHAIRMAN NOBLE: Please proceed.
24        MR. SLADE: Chairman, Commissioners, my
25    name is Edwin Slade.  I am at the Attorney General's
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 1    Office, along with Joy Hernbrode and our team.  We
 2    represent the State Land Department.
 3    
 4        CROSS-EXAMINATION
 5        BY MR. SLADE: 
 6  Q.   Dr. Mussetter, we met previously.  Nice to
 7    meet you again.
 8  A.   And you as well.
 9  Q.   We'll try to have a pleasant conversation
10    here.
11  A.   Fair enough.
12  Q.   I wanted to start with talking about your
13    resumé.
14  A.   Okay.
15  Q.   You went into it a little bit with
16    Mr. McGinnis.  You mentioned boating experience that
17    you had.  Can you again tell us the boating experience
18    you have had in Arizona?
19  A.   As best I remember, the only boating
20    experience I have in Arizona is in the Grand Canyon on
21    the Colorado River.
22  Q.   And was that a chartered guide raft trip?
23  A.   No.  No, it was a private trip.
24  Q.   Okay.  Were you the captain, were you a
25    passenger?
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 1  A.   I was the boatman on the boat that I rode in.
 2  Q.   And how many times have you done that?
 3  A.   Two times.
 4  Q.   Have you done any boating on the Gila?
 5  A.   No.
 6  Q.   Have you seen the Gila in person?
 7  A.   Yes.
 8  Q.   What reaches?
 9  A.   I've crossed the Gila a number of times in
10    various places.  I can't even remember over the years.
11        More recently I took a helicopter flight that
12    went essentially from the Salt River confluence down to
13    roughly 25 miles below Gillespie Dam.
14  Q.   And have you been on the ground in any
15    places?  You mentioned you crossed the Gila.  Was that
16    by car?
17  A.   Yes.
18  Q.   Where have you been on the ground at the
19    Gila?
20  A.   Well, as I said, I've -- I haven't done any
21    direct ground measurements or fieldwork on the Gila.
22    I've driven over the Gila River and crossed the channel
23    a number of times.  I don't remember where or
24    specifically when.
25  Q.   Okay.  So for none of the reaches have you
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 1    seen on the ground?  Have you seen the river while
 2    standing on the ground at any of the reaches?
 3  A.   I would say probably not.
 4  Q.   And the time when you flew down the 24 miles
 5    from the confluence, what time of year was that?
 6  A.   It was fall, October or November.  I don't
 7    remember the precise dates.
 8  Q.   And you have done that just once?
 9  A.   Just once.
10  Q.   And what year was that?
11  A.   2013.
12  Q.   Have you had any boating experience on
13    navigable rivers outside of Arizona?
14  A.   Yes.
15  Q.   Could you list which ones?
16  A.   I would probably be hardpressed to list all
17    of them.  One, the first one I can think of, would be
18    the James River in Virginia, close into the Chesapeake
19    Bay.
20        COMMISSIONER HORTON: Might I say that's
21    the cradle of the nation, growing up there.
22        MR. SLADE: Born, were you born there?
23        COMMISSIONER HORTON: Yes.
24        THE WITNESS: I've been on the
25    Mississippi River.
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 1        MR. SPARKS: I was born there.
 2        THE WITNESS: Thank you.
 3        I've been on parts of the Missouri
 4    River.
 5        Beyond that, I'm not really sure.  I've
 6    been on many, many rivers in my career, and I would
 7    have to go back and look through the documentation to
 8    figure out whether they are legally considered to be
 9    navigable.
10        BY MR. SLADE: 
11  Q.   Okay.  What's your experience with boating in
12    a canoe?  How many -- what rivers have you boated in a
13    canoe?
14  A.   I've boated tributaries of the James River in
15    a canoe.  I have paddled a canoe some on the San Juan
16    River.  I think that's mostly what I remember.
17  Q.   Okay.  You mentioned you worked with
18    Dr. Schumm in his previous work on the Gila, and I just
19    wanted to make sure I heard correctly.  You agree with
20    everything Dr. Schumm has testified to and written in
21    his reports?
22  A.   As far as I recall, I don't remember anything
23    he wrote or said that I didn't agree with.
24  Q.   And when you worked with him in the
25    preparation of his previous Gila testimony and reports,
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 1    what percentage, if any, would you say you contributed?
 2  A.   A very small percentage.  It was more just
 3    conversation about what he was doing and what he was
 4    finding.  I didn't do any direct analysis or work for
 5    him on the case.
 6  Q.   Do you agree that the Colorado has been
 7    deemed a navigable river?
 8  A.   I understand that sections of the Colorado
 9    have been deemed navigable.
10  Q.   Which sections?
11  A.   Well, the one -- the section that I showed
12    you in the picture today is navigable.  I'm not certain
13    about the reach below Yuma.  I assume it probably has,
14    but I don't know that.
15  Q.   Okay, we'll start into the substance.
16        When was the Gila River in its ordinary and
17    natural condition, in your opinion?
18  A.   Well, I'm not sure it's my opinion that
19    counts.  According to, I believe it's the Winkleman
20    decision, they concluded that, you know, it had been
21    affected by diversions by the Native Americans for many
22    centuries prior to the 1800s and then that had kind of
23    died out, and so they considered the Gila to be in its
24    natural condition in the early to mid 1800s.  So I
25    would say something in the mid 1800s, prior to that.
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 1  Q.   So at statehood, the Gila was not in an
 2    ordinary and natural condition?
 3  A.   Certainly wasn't in a natural condition at
 4    that time.
 5  Q.   Was the river flow in an ordinary and natural
 6    condition, the amount of water in the river in a
 7    non-flood time?
 8  A.   I don't know what the flow was at the precise
 9    time Arizona became a state, so I don't know exactly.
10  Q.   Would you agree that there was substantial
11    diversions at statehood?
12  A.   Yes.
13  Q.   And the river channel at statehood, was that
14    in its ordinary and natural condition?
15  A.   Well, again, I said earlier I don't know what
16    the flow was at that precise time, so I don't know if
17    that would be an ordinary condition.  It was not in a
18    natural condition at that time.
19  Q.   But if we're talking about just the geometry
20    of the channel, remove the flow, was the geometry of
21    the channel in its ordinary and natural condition at
22    statehood?
23  A.   Well, if you remove the flow, based on the
24    way ordinary has been defined, I'm not sure that that's
25    a relevant descriptive term.  It's been affected by


www.coashandcoash.com                 Phoenix, AZ


GILA RIVER      VOL. VII      08/19/2014 Page 1713


 1    human activities, if that's what you're asking me.
 2  Q.   So it would be tough to assess the channel at
 3    statehood because there's reduced flow; is that what I
 4    heard you say?
 5  A.   Well, the flow regime that was occurring in
 6    that general time frame is different from what would
 7    have occurred under natural conditions.
 8  Q.   If you could turn to your Tab 2, and this
 9    is -- to the admitted evidence, this is Huckleberry's
10    Report of Historical Geomorphology of the Gila River,
11    June 1996.
12        Could you read the highlighted portion,
13    please?
14  A.   Yes.
15        MR. MCGINNIS: Excuse me, Mr. Chairman.
16    Could we get an exhibit number on this document?
17        MR. SLADE: These were just turned in
18    today, so...
19        MR. MCGINNIS: So nobody in the hearing
20    room has seen these documents at all?
21        MR. SLADE: You know what, we've got --
22        MS. HERNBRODE: He relied on them,
23    though.
24        MR. SLADE: We've got an exhibit number
25    for you, actually.
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 1        MS. HERNBRODE: He relied on them for
 2    his report.
 3        MR. MCGINNIS: But my question was, we
 4    haven't seen these, they haven't been disclosed till
 5    today?  If that's what it is, I just want to know.
 6        MS. HERNBRODE: Yes.
 7        MR. MCGINNIS: And do they have numbers
 8    yet, George, or do we -- okay.
 9        MR. MEHNERT: X032.
10        BY MR. SLADE: 
11  Q.   So this is admitted X032, Part 126.  Could
12    you read the highlighted portion, please?
13  A.   Yes.
14        Channel changes on the Gila River are driven
15    primarily by changes in the frequency of large floods.
16    Then it cites (Burkham 1972) and (Huckleberry 1993b).
17    However, one cannot ignore the effects of human
18    disturbances.  Bahre, I think is the pronunciation,
19    1991.  Irrigation diversions, dams, exotic vegetation,
20    and channelization have also undoubtedly affected the
21    hydraulics and hydrology of the channel.
22  Q.   And could you turn to Tab 3, please?
23        This is a transcript from November 17th, 2005
24    Gila River hearing, with Dr. Schumm testifying,
25    Page 32.
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 1        Could you read that highlighted portion,
 2    please?
 3  A.   Yes.
 4        Would you agree that the channels
 5        would look different if there hadn't been any
 6        diversions or dams?
 7        The answer:  Probably the dimensions
 8        would be different, but the pattern and with
 9        the gradient probably would remain the same.
10        Question:  When you're talking about
11        dimensions, you're talking about both depth
12        and width?
13        And the answer is:  Yes.
14  Q.   And would you turn to Tab 21, please?  This
15    is Ross's USGS Water Supply Paper 498, Exhibit X025,
16    Part 111.
17        Would you read the highlighted portion,
18    please?
19  A.   Sure.
20        Present Deposition is the title of the
21    section.  At the present time Gila River in the lower
22    portions of its course is depositing rather than
23    eroding.  The definite channel described by the pioneer
24    visitors to the region has disappeared.  Instead there
25    are shifting channels with crumbling banks of barren
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 1    silt forming linked patterns on the flood plain, which
 2    change with every flood.  The reasons for this change
 3    may be in part climatic.  It is possible that less rain
 4    falls now in an average year than it did when the
 5    Jesuit fathers first visited the region.  But this is
 6    certainly not the only reason.  Much of the change has
 7    occurred during the period for which rainfall records
 8    have been kept.  Gila River had a definite channel with
 9    hard, verdure-covered banks in 1889, citing (Page 67),
10    but the rainfall records at Yuma show that no
11    noticeable decrease in the rainfall at that place has
12    occurred since 1869.  Long precipitation records are
13    also available for Phoenix, Buckeye, and other places
14    in the region, and these likewise do not show any
15    noticeable decrease in the precipitation.  One of the
16    causes, and perhaps the principal cause, of the change
17    has been the interference of man with the work of
18    nature.  One phase of this interference has already
19    been mentioned (see Page 67).  The changes wrought by
20    man in the mountains in the upper part of the drainage
21    of the Gila River have probably been more effective in
22    changing the character of the lower portion of the
23    river than those in the lower Gila region itself.  The
24    natural run-off in the mountain areas has been
25    interfered with by dams and other structures.  Much of
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 1    the water that would otherwise flow into the Colorado
 2    has been taken out for irrigation at different places
 3    in the upper and middle reaches of the Gila.  The
 4    removal of forest cover in places has left the surface
 5    unprotected from the attack of the forces of erosion.
 6  Q.   Thanks.
 7        Is this a paper that you cited in your
 8    declaration?
 9  A.   Yes, I believe I cited Ross.
10  Q.   And did you also cite the Huckleberry report,
11    Historical Geomorphology?
12  A.   Yes.
13  Q.   And did you review Dr. Schumm's transcript
14    from 2005?
15  A.   I did.
16  Q.   Are you aware of all the diversions that were
17    present at statehood?  Would you be able to list those?
18  A.   I would not.
19  Q.   If I list them, would it recall your memory?
20  A.   I don't know that I have ever looked at a
21    list of all of the diversions at the date of statehood.
22  Q.   You've heard of the Duncan agriculture
23    diversions, the Safford agricultural diversions?
24  A.   I've heard of them, yes.
25  Q.   San Francisco River was diverted?
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 1  A.   I believe I've heard of that.
 2  Q.   The Ashurst-Hayden Dam, was that present at
 3    the time of statehood?
 4  A.   I don't know that.
 5  Q.   Was the Roosevelt Dam present at the time of
 6    statehood?
 7  A.   Yes.
 8  Q.   Was the Granite Reef Dam?
 9  A.   I don't know that.
10  Q.   Was the Buckeye Canal?
11  A.   I don't know that either.
12  Q.   Was the Arlington Canal?
13  A.   I don't know that.
14  Q.   Was the Wellton Mohawk Irrigation District
15    functioning at that point?
16  A.   I don't know.
17  Q.   So if the river flow in the channel is not in
18    its ordinary and natural condition at statehood, what
19    would the next question you ask be to figure out when
20    that time is?
21        In other words, you've read the Winkleman
22    case?
23  A.   I have.
24  Q.   And you've said that Winkleman has indicated
25    that the natural condition is in the early 1800s?
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 1  A.   Yes.
 2  Q.   And why have you not used that time period in
 3    your analysis?
 4  A.   Because we don't have specific data for that
 5    time period, I think with one exception, and I showed
 6    that data.  That's the Meko and Graybill reconstruction
 7    of the flow rates.
 8  Q.   Were you here for Mr. Fuller's testimony?
 9  A.   I was.
10  Q.   And so you were present when he presented all
11    the accounts of boating in the 1800s?
12  A.   I believe I was.
13  Q.   And were you here for Mr. Rich Burtell's
14    testimony?
15  A.   I believe I was here for all of his direct
16    testimony.  I did not hear the cross.  I'm not a
17    hundred percent sure I was here for all of the direct
18    either.
19  Q.   Well, if you were here for the direct, were
20    you present when he listed his accounts of boating in
21    the upper Gila in the 1800s?
22  A.   I remember some discussion of that, yes.
23  Q.   And could you turn to your report Tab 9,
24    please?  This is Dr. Mussetter's report, Exhibit X003.
25        And could you read the highlighted portion?


www.coashandcoash.com                 Phoenix, AZ


Min-U-Script® Coash & Coash, Inc.
602-258-1440         www.coashandcoash.com


(47) Pages 1716 - 1719







In the Matter of the Navigability of the Gila River 
03-007-NAV


Transcript of Proceedings, Vol. VII
August 19, 2014


GILA RIVER      VOL. VII      08/19/2014 Page 1720


 1  A.   Yes.
 2        Descriptions of the river in the mid to late
 3    1800s indicate that it may have been possible to float
 4    a small boat in some reaches during some periods of
 5    time.
 6  Q.   Now, you had mentioned that the period of
 7    1850 to 1900 was a period of unusually low flow; is
 8    that correct?
 9  A.   Thereabouts, yes.
10  Q.   Let's take a look at your report.  Can we
11    turn to Tab 4, please?
12        MR. MCGINNIS: Again, Mr. Chairman, for
13    purposes of the record, he keeps referring to tabs, and
14    I think it's the same issue we had with Ms. Hernbrode.
15    There are no tabs in his report.  I think he's
16    referring to tabs that are on something he's handed
17    Dr. Mussetter that won't actually be in the record,
18    just for purposes of what the transcript is going to
19    say.  There's not a Tab 4 in his report, as far as I
20    know, or a Tab 9 he's already referred to.
21        MR. SLADE: Sure.  I'll make sure I
22    continue citing the exhibit number, but let the record
23    reflect there are no tabs that will be inserted into
24    evidence.
25        CHAIRMAN NOBLE: Thank you.
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 1        MR. SPARKS: Could you give us the page
 2    number each time then in his report?
 3        MR. SLADE: Absolutely.  This is
 4    Dr. Mussetter's report, Page 9, Figure 4.
 5        BY MR. SLADE: 
 6  Q.   And, Dr. Mussetter, you had said that the
 7    period from 1850 to 1800, which is on your graph, was a
 8    period of unusually low flow, correct?
 9  A.   Yes.
10  Q.   Did you do any mathematical analysis to
11    determine that?
12  A.   No.  What I'm referring to there is the lack
13    of large high flow years that basically stick up above
14    the dashed line.
15  Q.   What about the period from 1650 to 1700;
16    would you agree that has low flow?
17  A.   I would agree.
18  Q.   And what about the period from 1700 to 1750?
19  A.   That's also relatively low flow.  There was
20    one high flow year in, looks like it's probably around
21    1690, one high runoff year.
22  Q.   But again, there was no quantitative analysis
23    that you could point to where you could compare
24    different time periods?
25  A.   It was just a simple visual comparison of the
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 1    variability in the plot.
 2  Q.   Okay.  Let's turn to the river as you take it
 3    at statehood in 1912.  And correct me if I'm wrong.  I
 4    just want to make sure I understand your argument.
 5        You say that there are large floods in the
 6    1890s and around 1905 to '6.  They changed the channel.
 7    The channel at statehood was braided.  Because it was
 8    braided, it wasn't navigable.  Is that correct?
 9  A.   That's part of the argument, yes.
10  Q.   If we could turn to Tab 5, which is Exhibit
11    X025, Part 102.  I would like to make sure we're all on
12    the same page talking about the channel and what we
13    mean by channel.
14        MR. SPARKS: Do we have a page number to
15    go with that?
16        MS. HERNBRODE: It's only a three-page
17    document.
18        MR. SLADE: It's a three-page document.
19    We'll look at Page 1.
20        MR. SPARKS: There you go.
21        BY MR. SLADE: 
22  Q.   If you could use -- do you have a pointer?
23  A.   I do.
24  Q.   Could you point to what you believe is the
25    river channel?
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 1  A.   It's very difficult, actually, at this level
 2    of resolution, to tell what's actually the channel,
 3    what may or may not be wet.  I mean we can see,
 4    certainly, the corridor that the river goes through.
 5  Q.   Could you point to the flood channel?
 6  A.   Well, the part that's at least on a
 7    relatively frequent basis impacted by flows would
 8    extend from the edges of this vegetation out to the
 9    edges of this vegetation along that corridor.
10  Q.   So there would be another channel besides
11    from the flood channel; is that correct?
12  A.   I don't understand your question.
13  Q.   In addition to the flood channel, is there
14    another type of channel that you would refer to, in
15    your expertise, call it a low flow channel or a main
16    flow channel?  In general, not looking at the picture,
17    but in general.
18  A.   Yeah, there are different levels within that
19    corridor, if you will.
20  Q.   If we could go to the next page in the same
21    exhibit, X025, Part 102.  This is Page 2.
22        Can you see that red line going across the
23    channel?
24  A.   Yes, I can.
25  Q.   Would it be a fair characterization to refer
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 1    to that as the flood channel, give or take?
 2  A.   Roughly, yes.
 3  Q.   We'll go to the next page of Exhibit X025,
 4    Part 102, and that is a zoomed-in picture.  And can you
 5    see that red arrow there?
 6  A.   I can.
 7  Q.   Would it be fair to call that the low flow
 8    channel?
 9  A.   I don't know if that's the low flow channel.
10    It's certainly a lower flow channel than the flood
11    channel, as you characterized it in the previous
12    images.
13  Q.   Okay.  And as we move forward, would it be
14    fair to say that the low flow channel is synonymous
15    with main flow channel?
16  A.   I wouldn't necessarily agree with that term,
17    no.
18  Q.   Would it be fair to characterize the low flow
19    channel as the boatable channel?
20  A.   I wouldn't necessarily agree to that
21    characterization either.
22  Q.   And why not?
23  A.   Because you can't necessarily boat it.
24  Q.   But if you were to boat a channel, would you
25    boat the flow channel -- or excuse me, the flood
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 1    channel or the low flow channel?
 2  A.   Well, again, it depends on when you're there
 3    with your boat.  If you're there at a time when the
 4    flow is similar to what you see in the image, that's
 5    obviously where you would try to float your boat.
 6  Q.   And is the channel most of the time in a
 7    flood state or a non-flood state?
 8  A.   It's mostly in a non-flood state.
 9  Q.   So then if you were to boat the river, you
10    would most likely boat the low flow channel?
11  A.   Well, again, if the flow was low in the river
12    and you were going to boat the river, you would float
13    in the low flow channel.  If the flow is higher, you
14    would be wherever the water was, and that's not
15    necessarily the same thing as the low flow channel.
16  Q.   Is it correct to say that your opinion is
17    that after the floods of 1890s and 1905 to '06, you
18    would say that that expanded the flood channel?
19  A.   I think certainly in many places it expanded
20    the width of the flood channel.
21  Q.   And what happened to the low flow channel?
22  A.   It probably shifted around.
23  Q.   Did it maintain?
24  A.   Well, I don't think we really know during the
25    height of the flood what the situation of the low flow
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 1    channel was; but certainly when the flows dropped
 2    again, there was a low flow channel present, maybe in a
 3    different location.
 4  Q.   And after a flood, would you agree that a low
 5    flow channel returns?
 6  A.   I think that's what I just said.
 7  Q.   And how long does it take to return?
 8  A.   Depends on the situation.  In some cases it's
 9    there immediately when the flows go down.  At other
10    times there needs to be some additional reworking of
11    the sediment for the channel to sort of consolidate and
12    incise into the alluvium.
13  Q.   Any idea of a time estimate?
14  A.   You can't pin a time on it.  It could be
15    anything from more or less instantaneously to years.
16  Q.   How many years?
17  A.   I can't put a time on it.
18  Q.   If you could turn to Tab 12, which is
19    Exhibit X025-116.  It's Ross's 1923 USGS Water Supply
20    Paper.
21        Excuse me.  Tab 25.  Excuse me.
22  A.   25?
23  Q.   25, yes, the same exhibit.
24        Could you read the highlighted portion,
25    please?
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 1        MS. HERNBRODE: We don't have it yet.
 2        THE WITNESS: Yes.
 3        However, dryland rivers are different in
 4    that the annual peak flow is considerably larger than
 5    the mean annual flow, citing (Graf 1988a), and thus
 6    there are commonly low and high flow channels.  This
 7    latter situation certainly applies to the Gila River,
 8    especially the middle and lower reaches.
 9        BY MR. SLADE: 
10  Q.   And if you turn the page, we're still on
11    Exhibit X032, Part 126, and we're on Page 13 of that
12    paper.
13        Could you read the highlighted portion,
14    please?
15  A.   I'm sorry, can you tell me again where this
16    document comes from?
17  Q.   Sure.  This is Ross's USGS Water Supply
18    Paper 498.
19  A.   Okay.
20  Q.   Is that a paper that you cited as a
21    reference?
22  A.   I believe it is, yes.
23  Q.   Have you had a chance to look at the whole
24    paper?
25  A.   I have.
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 1  Q.   And could you read the highlighted portion?
 2  A.   Yes, yes.
 3        Channel boundaries mapped during this period
 4    include the entire scoured channel formed after the
 5    large floods of 1905, 1914-15, and 1916.
 6  Q.   And is he talking about plats in that?
 7  A.   I would have to go back to the full document.
 8    I think he's referring to the GLO surveys, which I'm
 9    not sure plat is the right way to describe them.
10  Q.   Is what he's saying is that channel mapping
11    after 1905 now contains the scoured channel?
12  A.   That appears to be what he's saying.
13  Q.   If you could turn to Page 14, please.
14  A.   Sure.
15  Q.   Which is still Exhibit X032, Part 126.  And
16    could you read that portion, please?
17  A.   Channel boundaries on maps produced after
18    1905 cover a wider portion of the floodplain when the
19    middle Gila River converted to a wide, braided channel.
20    Maps produced in 1914 and 1928 demarcate the channel by
21    steep banks that contained the large floods of 1905,
22    1914, and 1916.  Hence these channel boundaries
23    contrast with earlier boundaries in that they define
24    the limits of flow during infrequent floods.  Between
25    these boundaries, a much smaller, low flow channel
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 1    shifted laterally across the larger flood channel.
 2  Q.   And if you flip to the next page.  This is
 3    the same exhibit at Page 15.  Could you read the
 4    highlighted portion?
 5  A.   Yes.
 6        The lower Gila River is plotted as a single
 7    channel on most of the early plats, although the
 8    channel is shown to branch along a few reaches.  Plats
 9    produced after 1910 tend to show a wider flood channel
10    with a single-thread, low flow channel.
11  Q.   So is it your understanding from these quotes
12    from Ross's paper, that the depiction of the plats has
13    changed after, say, 1905, the floods of 1905, '06?
14  A.   What this says to me is that they mapped a
15    wider portion of the channel in the later mapping.
16  Q.   If we could turn to what is your report,
17    Exhibit X003, and it's Tab 26, and we're on your report
18    Page 10.
19        What's the date of the top plat?
20  A.   1869.
21  Q.   And what's the date on the bottom plat?
22  A.   1928.
23  Q.   So according to what we just read by
24    Huckleberry, would you agree that the bottom plat,
25    being after the '05, '06 time period, now depicts the
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 1    flood channel, whereas previously it did not?
 2  A.   Well, that's self-evident from the image.
 3  Q.   If you could flip to the next page.  We're on
 4    Page 12 of Dr. Mussetter's report.
 5        And what is the date of the top plat?
 6  A.   1883.
 7  Q.   And what is the date of the bottom plat?
 8  A.   1907.
 9  Q.   And would you agree then again that the
10    bottom plat includes a flood channel?
11  A.   Yes.
12  Q.   And would you also agree that there is a line
13    within that plat, within the flood channel, that's a
14    depiction of the low flow channel?
15  A.   I assume that's what that line represents.
16    It isn't labeled as such, but that's most likely what
17    it represents.
18  Q.   If we could go to Page 1 -- excuse me, Tab 1,
19    and this is your report, Exhibit X003, Page 4.
20        And could you read the highlighted portion?
21  A.   During the recovery periods of low- to
22    moderate sustained flows, the channel form tends toward
23    a single-thread, sinuous configuration within the
24    overall wider cross section created by the disturbance
25    flows.
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 1  Q.   And in your report, did you differentiate
 2    between -- or, actually, did you try to assimilate the
 3    Great Plains rivers to the Gila at some place in your
 4    report, on Page 4 of your report?
 5        So this would be Tab 6, and this is your
 6    report Page 4.
 7  A.   I'm not exactly sure what you mean by
 8    assimilate.
 9  Q.   Did you describe the recovery of the rivers,
10    of Great Plains river, as being similar to what the
11    recovery would be like for the Gila?
12  A.   There are some examples of what happened with
13    Great Plains rivers, yes.
14  Q.   And some of those rivers are the Cimarron?
15  A.   Yes.
16  Q.   Smoky Hill?
17  A.   Yes.
18  Q.   The Republican?
19  A.   Yes.
20  Q.   And I'm not sure if the Red River counts as
21    Great Plains.  Would you know?
22  A.   Parts of it probably are in the Great Plains.
23  Q.   And can you explain what you were describing
24    when you talked about those Midwestern rivers?
25  A.   Yeah.  This is actually from work that
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 1    Dr. Schumm did back earlier in his career, and it is a
 2    good illustration of the processes that we're talking
 3    about when we discuss the large impacts of floods on
 4    making the river wide and then how they recover and
 5    narrow back up.  So it's an illustration of that
 6    process.
 7  Q.   And did you cite or refer to William Graf,
 8    his report Channel Instability in a Braided Sand Bed
 9    River?
10  A.   Yes, I believe I did.
11  Q.   Did you have a chance to read his whole
12    report?
13  A.   I did.  It's been some time since I read it.
14  Q.   Sure.  Could you turn to Tab 17, which is
15    Exhibit X032, Part 125, Graf's Channel Instability in a
16    Braided Sand Bed River?
17        And could you read the first highlighted
18    portion in the first column?
19  A.   Yes.
20        The rivers delivering the sediments exhibit
21    courses across the basins that have general braided
22    characteristics.  A single low-flow or main flow
23    channel with one or more -- oh, sorry, with one or two
24    more shallow overflow channels is common, rather than
25    the nearly equal multiple channels of braided streams
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 1    on the Great Plains.  Under natural conditions, banks
 2    of the Southwestern rivers are frequently poorly
 3    defined.
 4  Q.   Would you agree then that the recovery of the
 5    Gila is different than the recovery of Great Plains
 6    rivers?
 7  A.   There are certainly differences in the
 8    character of the two rivers, yes, two types of rivers.
 9  Q.   And according to Graf, the recovery of the
10    Gila is a single low flow or main flow channel?
11  A.   During the recovery periods, those types of
12    rivers do tend toward -- back towards a single or maybe
13    two or three-branch type system.
14  Q.   And would that low flow channel in the
15    recovery, would it be navigable?
16  A.   Not necessarily, no.
17  Q.   What would it depend on?
18  A.   Well, it depends on the flow depth.
19  Q.   And what else?
20  A.   Presence of obstructions.
21  Q.   Did you do any research into what the flow
22    depth of a recovering low flow channel at statehood
23    might be?
24  A.   I did no specific research on that.
25  Q.   Did you do any research into obstructions
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 1    that might be in the low flow channel of a recovering
 2    river at statehood?
 3  A.   No specific research on that.
 4  Q.   Do you have an opinion about whether that low
 5    flow channel at statehood would have been braided,
 6    nonbraided?
 7  A.   Whether the low flow channel would have been?
 8  Q.   Right.
 9  A.   Most of the low flow channel would probably
10    not be braided.  Portions of it would be.
11  Q.   Percentagewise, what would you say?
12  A.   I don't have a percentage.
13  Q.   If it had parts that were braided, could it
14    still be navigable?
15  A.   Well, that's a hypothetical.  It's
16    conceivable that it could be.  I simply don't know.
17    Probably not.
18  Q.   Probably not navigable?
19  A.   Probably not.
20  Q.   You just said, I believe, in your direct that
21    braided rivers can be navigable; is that correct?
22  A.   Yes.
23  Q.   And is that consistent with Dr. Schumm's
24    testimony?
25  A.   I believe he agreed that some braided rivers
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 1    can be navigable.
 2  Q.   And were you here for Mr. Gookin's testimony?
 3  A.   Yes, I was.
 4  Q.   And were you here in the discussion about
 5    sandbars on the Colorado?
 6  A.   I'm sure I was here.  I don't specifically
 7    remember the discussion.
 8  Q.   Do you remember if Mr. Gookin had an opinion
 9    on whether sandbars existed on the Colorado?
10  A.   I don't recall what his opinion on that was.
11  Q.   If you could turn to Tab 10, which is your
12    report, Page 2, Exhibit X003.
13        Could you read the highlighted portion?
14  A.   Yes.
15        It is my opinion that segmentation of the
16    Gila River is not necessary because no significant
17    segment of the river was navigable in its ordinary and
18    natural condition.
19  Q.   Did you do any individual analysis of
20    different segments of the river?
21  A.   Well, I certainly read Mr. Fuller's report,
22    and I'm aware of how he segmented.  I also read
23    Mr. Burtell's report, and I'm aware of how he segmented
24    it.  I'm also aware that there are differing
25    characteristics among different portions of the Gila
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 1    River.
 2  Q.   Could you point me to anywhere in your report
 3    where you discussed different segments?
 4  A.   Well, as I said here, I didn't believe it was
 5    necessary or appropriate to segment it, because it's my
 6    opinion, based on all the evidence that I've looked at,
 7    that the entirety is not -- doesn't meet the federal
 8    standard for navigability, and it wasn't necessary to
 9    do that.
10  Q.   Would you agree that different segments have
11    different characteristics?
12  A.   I just said that.
13  Q.   Are some segments alluvial?
14  A.   Yes.
15  Q.   Are some segments bedrock?
16  A.   It's my understanding that some areas up in
17    the Gila Box area are bedrock-controlled.
18  Q.   If you could turn to Tab 14.  This is
19    Huckleberry's report, which is Exhibit X032, Part 126.
20        And you cited this report; is that correct,
21    the Historical Geomorphology of the Gila River?
22  A.   Yes.
23  Q.   Could you read the highlighted section?
24  A.   Yes.
25        Historical channel changes on the Gila River
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 1    are not the same along all reaches of the river.
 2    Alluvial reaches, i.e., segments not confined by
 3    bedrock, are prone to greater changes in channel
 4    position and form.  Furthermore, because of the
 5    physiographic variability and a climatic gradient
 6    across the Gila River watershed, different reaches have
 7    unique hydrologic characteristics.  And he cites
 8    (Hirschboeck 1985).  And thus, as one might expect,
 9    channel transformations along separate reaches are not
10    synchronous or uniform.  In addition, dams and
11    irrigation diversions have altered different reaches of
12    the Gila River.
13  Q.   Do you agree with that statement?
14  A.   Yes.
15  Q.   Could you turn to Tab 11.  This is, again,
16    Huckleberry's Historical Geomorphology report, 1996,
17    Exhibit X032, Part 126, and it's Page 4.
18        Could you read the highlighted section?
19  A.   Yes.
20        The segment between the Safford Valley and
21    Kearney reaches is covered by San Carlos Reservoir or
22    confined by bedrock and is not part of this study.
23  Q.   Did you study the bedrock section?
24  A.   Not specifically, no.
25  Q.   Are you aware of the segments that
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 1    Huckleberry did study?
 2  A.   Generally aware of them, yes.
 3  Q.   And I know the segments are primarily the
 4    Land Department's, but would you agree that the
 5    segments that Huckleberry studied were -- did not
 6    include what we would call Segments 2, 4 and parts of
 7    5?
 8  A.   I would have to look at a map that shows the
 9    segments.  I don't have them memorized.
10  Q.   We'll come back to the map.
11        If you could turn to Tab 12, which is Ross's
12    1923 USGS Water Supply Paper, Exhibit X025, Part 116,
13    Page 1.
14        And could you read the highlighted portions,
15    please?
16  A.   Yes.  The title is the lower Gila Region,
17    Arizona.
18        The region covered by this report lies mainly
19    in the central Yuma and western Maricopa counties,
20    Arizona, but includes small parts of Yavapai and Pinal
21    counties.
22  Q.   So you would agree that Ross did not study
23    the entire Gila?
24  A.   Doesn't appear that he did, at least in this
25    paper.
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 1  Q.   And could you turn to Tab 13?  This is
 2    Dr. Schumm's report admitted in the old case,
 3    Exhibit 006, and this is Page 1.
 4        And could you read the highlighted portion?
 5  A.   Sure.
 6        A study of the lower Gila River downstream of
 7    the Salt River confluence was undertaken to determine
 8    the character of the river at statehood on February 14,
 9    1912.
10  Q.   So you would agree Dr. Schumm did not study
11    the whole river?
12  A.   That's correct.
13  Q.   Could you turn to Tab 15.  This is Jon
14    Fuller's PowerPoint, Exhibit X020, Part 79, Slide 125.
15        Could you -- have you seen this before?
16  A.   I recall seeing it during his presentation.
17  Q.   Could you describe what it indicates,
18    generally?
19  A.   I think Mr. Fuller's testimony should speak
20    for itself.
21  Q.   Does it generally indicate that there are
22    different historic boating accounts on different
23    segments of the river?
24  A.   That appears to be the intent, yes.
25  Q.   Did you distinguish between any historical
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 1    boating accounts on different segments of the river in
 2    your report?
 3  A.   The work I did for my report was intended to
 4    describe the physical characteristics of the river and
 5    how that is impacted by the materials that the river
 6    flows through, the hydrology as we know it during the
 7    recorded history and as far back as we can reasonably
 8    project.
 9        Others took on the issue of historic boating
10    accounts and historic activities on the river, and
11    aside from reading that with great interest, I did not
12    specifically incorporate that into my analysis.
13  Q.   Who were your primary sources that you used,
14    the papers that you referred to, in your understanding
15    of the different segments of the river?
16        Do you have a list of four who studied
17    certain segments that you relied upon, or were there --
18    do you have any primary papers?  You cited a bunch of
19    references in your report.  Were there a few that you
20    used more than the others?
21  A.   I would have to read through the details of
22    my report again to see.  I think they all carried --
23    they all had interesting information that helped me
24    develop the understanding that I have of what the river
25    looks like now, what it looked like at the time of
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 1    statehood, and what it most likely looked like prior
 2    to, you know, its natural condition, if you will.  I
 3    couldn't single out any specific one.
 4        MR. SLADE: We'll pass on the maps.
 5        MS. HERNBRODE: I was so good at being
 6    Vanna.
 7        BY MR. SLADE: 
 8  Q.   What is your definition of a flood event?
 9  A.   It's a period of elevated flow.
10  Q.   And do you have any opinion on what
11    percentage of the time the Gila was in a flood
12    condition?
13  A.   I couldn't quantify that specifically at this
14    time.  The records are there to do that.  The flood
15    periods tend to be relatively short, depending on which
16    season of the year you're talking about.
17  Q.   At statehood, 1912, was it in a period of
18    flood?
19  A.   On February 14th, 1912?
20  Q.   Yes.
21  A.   I would have to look back at the records.  I
22    don't think it was flooding on February 12th, 1914, but
23    I don't know that for sure (sic).
24  Q.   And what is your definition of a drought?
25  A.   A period of low precipitation.
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 1  Q.   I believe you mentioned this in direct, but I
 2    just want to confirm.  Do you agree with Mr. Burtell's
 3    flow numbers and depths?  Actually, now that I mention
 4    it, you said that his depths are different than what
 5    you would have come up with; is that correct?
 6  A.   No, that's not correct.
 7  Q.   What is your opinion of Mr. Burtell's flow
 8    rates and depths?
 9  A.   I specifically talked about his estimates of
10    the depth in my direct testimony, and I indicated that
11    because he used field-measured data at the gauges to
12    estimate those depths, they're likely on the high side
13    of what you would find if you were able to go out and
14    make the same measurements at other locations along the
15    river.
16  Q.   Is it possible to make those same
17    measurements today?  Is it possible to measure depths
18    of the river today?
19  A.   Sure.
20  Q.   Could you compare the depths at the gauge
21    versus depths at places you might rather ascertain the
22    depths?
23  A.   Sure.
24  Q.   Did you do that?
25  A.   No.
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 1  Q.   Were you here for Mr. Gookin's presentation?
 2  A.   I believe so.
 3  Q.   And did you see his cross sections?
 4  A.   Yes.
 5  Q.   Are you aware of the n-value he chose?
 6  A.   Can you refresh my memory?  I remember the
 7    discussion, but I don't remember the numbers.
 8  Q.   Okay.  I believe his n-value was 0.022.
 9  A.   Right.
10  Q.   Before we talk about his n-value, could you
11    turn to Tab 31?
12        This is Exhibit X032, Part 123, Sediment and
13    Erosion Design Guide.  And is this partly authored by
14    you?
15  A.   Yes, it is.
16  Q.   Do you know what year this was authored?
17  A.   The date on the cover pages that you show me
18    here is 1994.  I believe that's the final version.
19  Q.   Is this a guide that you think is accurate
20    today?
21  A.   Yes.
22  Q.   And does this manual describe the procedure
23    for establishing n-values?
24  A.   It describes some procedures for estimating
25    the n-value, yes.
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 1  Q.   What do you mean by some?
 2  A.   Well, there are different ways of going about
 3    it, depending on the type of stream and the
 4    characteristics of the stream.
 5  Q.   Is this the procedure that you would use to
 6    calculate n-values?
 7  A.   Well, again, it depends on the type of stream
 8    and the characteristics of it.  It is a valid method.
 9  Q.   Could you turn to Page -- the same exhibit,
10    it's Page 3-12?
11  A.   Yes.
12  Q.   And could you read the highlighted portion?
13  A.   Yes.
14        It says, Coarse sand.  Well, first, the
15    subsection this is in you haven't highlighted, but it's
16    key.  Stable channels and floodplains, coarse sand, and
17    then the base n-value, based on Benson and Dalrymple's
18    work, is .026 to .035.
19  Q.   And for an alluvial portion of the Gila,
20    would you use that n-value range according to your
21    report here?
22  A.   That would be a reasonable base n-value, yes.
23  Q.   Mr. Gookin chose to use an n-value of 0.022.
24    Do you believe that accurately reflects the roughness
25    of the channel as he identified it?
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 1  A.   I think that's probably on the low side.
 2  Q.   And if it was a higher n-value, what would
 3    that do to the depth?
 4  A.   Well, they would typically be greater.
 5  Q.   Did you do any of your own calculations to
 6    determine n-value at any parts of the river?
 7  A.   I did not.
 8  Q.   Is it correct to say you determined
 9    navigability without your own determination of what
10    flow rates and depths were?
11  A.   That's correct.
12  Q.   You concluded that the river was too braided
13    to boat around statehood.  Were you talking about the
14    low flow channel or the flood channel?
15  A.   Would you read that again?
16  Q.   I believe you concluded, and correct me if
17    I'm wrong, that the river was too braided to boat
18    around statehood?
19  A.   I did not conclude that.
20  Q.   Do you believe the river was too braided to
21    boat around statehood?
22  A.   I believe the river did not meet the federal
23    standard for navigability at around the date of
24    statehood in its ordinary and natural condition.
25  Q.   Is that because it was braided?
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 1  A.   In part.
 2  Q.   And when you say in part, are you talking
 3    about the low flow channel was braided or a flood
 4    channel was braided?
 5  A.   I'm talking about the channel of the Gila
 6    River was braided.
 7  Q.   Well, we talked about earlier how there's
 8    multiple channels.  What channel are you referring to
 9    when you say that the channel was braided?
10  A.   I'm talking about the overall channel that
11    includes both the flood channel and the low flow
12    channel and intermediate flow channels.
13  Q.   And which sections would you say were too
14    braided?
15  A.   From the information that I have, there were
16    many sections that were braided.
17  Q.   Could you tell us specifically which reaches?
18  A.   The area from probably at least the
19    Ashurst-Hayden Dam all the way down to Dome had
20    characteristics of braiding.
21  Q.   Do you have any pictures or maps or other
22    evidence that you used to rely on for that?
23  A.   You've seen the evidence that I am relying
24    on.
25  Q.   Apart from the one photograph of the Gila,
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 1    are there any other pictures that you have in your
 2    report?
 3  A.   No.
 4  Q.   So just to be clear, I didn't quite
 5    understand your last statement.  Was the low flow
 6    channel braided at statehood?
 7  A.   I expect parts of the low flow channel were
 8    braided, parts were not.
 9  Q.   Do you have a percentage of what part you
10    think was braided?
11  A.   We discussed that early in the discussion,
12    and I said, no, I don't have a percentage.
13  Q.   When you talk about braiding making a river
14    impractical or impossible to navigate, what kind of
15    boats are you considering?
16  A.   I'm considering boats that were in customary
17    use in the area at the time of statehood.
18  Q.   So a canoe, can a canoe more easily navigate
19    portions of a channel that have a sandbar that's split
20    into multiple channels, can a canoe more easily
21    navigate than, say, a steamboat?
22  A.   You would be more likely to be able to float,
23    paddle a canoe through a section with sandbars, shallow
24    flow, than you would a steamboat, for sure.
25  Q.   Did any of the studies you referenced in your
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 1    report assess navigability?
 2  A.   Other than Dr. Schumm's report, I don't think
 3    any of them specifically were directed at the
 4    navigability question.
 5  Q.   If you could turn to Tab 9.  This is your
 6    report, Page 2, and I believe we already read this
 7    section.  I can't quite remember.
 8  A.   Yes, we did.
 9  Q.   Okay.  You mention here that it may have been
10    possible to float a small boat in some reaches during
11    some periods of time.  What periods of time would that
12    be?
13  A.   When there's enough water in the river to
14    float the boat.
15  Q.   Any idea, over the course of a year, when
16    that might be?
17  A.   I couldn't specifically say, and it would
18    really depend on which part of the river you're talking
19    about.
20  Q.   If there's a consistent low flow, could it be
21    all parts of the year?
22  A.   In some reaches it's possible.
23  Q.   And what type of boats did you mean by small
24    boats?
25  A.   Oh, I had in mind things like canoes,
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 1    rowboats.
 2  Q.   Flatboats?
 3  A.   Flatboats.
 4  Q.   Skiffs?
 5  A.   Possibly.
 6  Q.   Steamboat?
 7  A.   Probably not a steamboat.
 8  Q.   And did you also say that during this same
 9    time period when you could have floated a small boat on
10    some reaches, this time period of the mid to late
11    1800s, did you also say that was a time period,
12    according to tree rings that you analyzed, that that
13    was a time period of unusually low flows?
14  A.   First of all, I didn't analyze the tree
15    rings; but I do take from the results of that analysis
16    that that was a period that -- the words I used were
17    usually low flows, and what I really meant by that were
18    the absence of large flood flows.  Not necessarily
19    saying the river was completely dry during that time,
20    but we didn't have the big floods that caused it to
21    blow out and have the braided appearance that we see
22    today or we saw around the date of statehood.
23  Q.   Are you aware of an 1868 flood?
24  A.   Yes.  That shows up in the tree ring data.
25  Q.   Are you aware of the 1833 flood?
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 1  A.   I'm not sure.
 2  Q.   I believe that's cited by Huckleberry.
 3  A.   If he cited it, I'm sure it's real, and it
 4    probably also shows up in this.  Well, not necessarily.
 5    It doesn't show up in the tree ring data, which
 6    illustrates that it is possible to have really big
 7    floods even during years that have relatively low total
 8    runoff.
 9  Q.   Could you turn to Tab 22, please?  And this
10    is Exhibit X032, Part 126, Huckleberry's 1996 report.
11        Could you read the highlighted portion?
12  A.   Sure.
13        The middle Gila River experienced two
14    catastrophic floods in 1833 and 1868, and anecdotal
15    evidence (see Huckleberry 1993b) suggests that the
16    magnitude of the 1833 and 1868 floods on the middle
17    Gila was greater than that of the 1905 flood, which was
18    responsible for the dramatic channel changes on the
19    upper and middle Gila River.
20        MR. SLADE: Chairman Noble, it's been
21    noted that it's 5:00.
22        CHAIRMAN NOBLE: Oh, you know, those
23    senior attorneys learn how to tell time.  Just don't
24    pay any attention to them.
25        MR. SLADE: That's right, I didn't note
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 1    it.  If the Commission --
 2        CHAIRMAN NOBLE: What can we do for you?
 3    Are you going to be able to finish this week, I mean
 4    tomorrow?
 5        MR. SLADE: Absolutely.
 6        MS. HERNBRODE: We are probably fairly
 7    close, Mr. Chairman, but we do have, I don't know,
 8    maybe 10 or 15 minutes more.  I didn't know how long we
 9    have the room.
10        CHAIRMAN NOBLE: I think we probably are
11    going to have to reconvene tomorrow under any
12    circumstances and, therefore, this is a good place for
13    us to recess for the day.
14        MS. HERNBRODE: Thank you.
15        CHAIRMAN NOBLE: Before we leave, who
16    expects to do some examination tomorrow of this
17    witness?
18        Good.
19        Anyone else?
20        MR. HOOD: I may have a couple, but it
21    would be very, very brief.  I was brief today, as
22    promised.
23        MS. HERNBRODE: You asked more than one
24    question.
25        MR. HOOD: I said one line of
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 1    questioning.
 2        CHAIRMAN NOBLE: Jody didn't even turn
 3    around and look.
 4        Okay.  Then we're in recess.
 5        (The proceedings recessed at 5:03 p.m.)
 6    
 7    
 8    
 9    
10    
11    
12    
13    
14    
15    
16    
17    
18    
19    
20    
21    
22    
23    
24    
25    
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 1  STATE OF ARIZONA   )
                       )  ss.
 2  COUNTY OF MARICOPA )
   
 3 
   
 4            I, JODY L. LENSCHOW, RMR, CRR, Certified
   
 5  Reporter No. 50192 for the State of Arizona, do hereby
   
 6  certify that the foregoing printed pages constitute a
   
 7  full, true, and accurate transcript of all the
   
 8  proceedings had in the foregoing matter, all done to
   
 9  the best of my skill and ability.
   
10            I FURTHER CERTIFY that I am not related to
   
11  nor employed by any of the parties hereto, and have no
   
12  interest in the outcome.
   
13            DATED at Phoenix, Arizona, this 29th day of
   
14  August, 2014.
   
15 
   
16                             __________________________
                               JODY L. LENSCHOW, RMR, CRR
17                             Certified Reporter
                               Certificate No. 50192
18 
   
19 
   
20 
   
21 
   
22 
   
23 
   
24 
   
25 
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 1                  CHAIRMAN NOBLE:  Good morning, everyone.
  


 2                  MR. HELM:  Good morning.
  


 3                  CHAIRMAN NOBLE:  We are ready to begin
  


 4   this morning.
  


 5                  Jody?  George, it's on?
  


 6                  MR. MEHNERT:  We're on.
  


 7                  CHAIRMAN NOBLE:  Fred, is that going?
  


 8   Good?
  


 9                  George, will you do roll call?
  


10                  MR. MEHNERT:  Mr. Horton?
  


11                  COMMISSIONER HORTON:  Here.
  


12                  MR. MEHNERT:  Mr. Allen?
  


13                  COMMISSIONER ALLEN:  Here.
  


14                  MR. MEHNERT:  Chairman Noble?
  


15                  CHAIRMAN NOBLE:  Here.
  


16                  MR. MEHNERT:  And Commissioner
  


17   Henness indicated he will be late this morning
  


18   because of an appointment, but we do have a
  


19   quorum.
  


20                  CHAIRMAN NOBLE:  We will continue to
  


21   proceed under the policy that if a Commissioner
  


22   participates in any hearing on any stream and is
  


23   late or absent, that that Commissioner can review
  


24   the record and transcript to prepare himself for
  


25   deliberations and a decision in voting on any
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 1   stream.
  


 2                  Mr. Helm, Dr. Littlefield, are you
  


 3   ready?
  


 4                  THE WITNESS:  I'm ready.
  


 5                  CHAIRMAN NOBLE:  Please continue.
  


 6                  MR. HELM:  Thank you, Mr. Chairman.
  


 7
  


 8                CONTINUED CROSS-EXAMINATION
  


 9   BY MR. HELM:
  


10       Q.    Dr. Littlefield, do you have a copy of your
  


11   report with you?
  


12       A.    I do, indeed.
  


13       Q.    Okay.  What I'm planning on doing today is
  


14   kind of marching through it, and yesterday we managed
  


15   to matriculate through some of it, at least as I
  


16   matriculate, and I'm up to about Page 26.
  


17             So if you would like to go to Page 26, we
  


18   might be able to move along a little quicker.
  


19       A.    Okay.
  


20       Q.    And there at the bottom of the page, in the
  


21   second line you talk about a shallow stream.  Do you
  


22   see that?
  


23       A.    Yes, I see it.
  


24       Q.    Can you tell me what the manual defined a
  


25   shallow stream as?
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 1       A.    My recollection is that they don't have a
  


 2   precise definition in the manual.
  


 3       Q.    Okay.  So we don't know whether shallow means
  


 4   1 foot, 2 foot, 3 foot or 10 foot?
  


 5       A.    I'm just reporting what they gave.
  


 6       Q.    Right.  All in the eyes of the beholder?
  


 7       A.    Whatever was in the manual, that's what I was
  


 8   recounting.
  


 9       Q.    Okay.  Going on to Page 27, you state that
  


10   surveyors who marked only exterior lines did not have
  


11   the responsibility to undertake meanders.
  


12             Define what you mean by exterior lines in
  


13   this discussion.
  


14       A.    Exterior lines were the boundaries of
  


15   townships, the township and range lines, and there
  


16   typically would be a contract that was issued for a
  


17   surveyor to do just the township and range lines, and
  


18   then there would be another contract to do the interior
  


19   section lines.  And frequently the same surveyor did
  


20   both, but they were considered separate assignments,
  


21   though.
  


22       Q.    How frequently did different surveyors
  


23   perform each survey that we're talking about here?
  


24       A.    You mean both the exterior lines?
  


25       Q.    Yeah.  Well, you got one surveyor doing
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 1   exterior and another one doing interior.
  


 2       A.    I have no way of remembering.
  


 3       Q.    Okay.  Is it fair to say that the Gila would
  


 4   have crossed the exterior line surveyed by a surveyor
  


 5   who was not doing interior lines?
  


 6       A.    Most frequently it was the same surveyor.
  


 7   That's a general statement of all the surveys that I've
  


 8   looked at, and I've looked at literally hundreds of
  


 9   them in the American West.  And most frequently it was
  


10   the same surveyor, but not always.
  


11       Q.    Okay.  And I'm talking about the case where
  


12   it isn't.  And on the ones that appear on the Gila,
  


13   that you have looked at every one, is my understanding.
  


14       A.    Right.
  


15       Q.    And I take it you wouldn't have brought this
  


16   up if there weren't some that only had exterior line
  


17   surveys by one surveyor and then interior line surveys
  


18   by somebody else?
  


19       A.    I didn't look at the exterior surveys,
  


20   because as I explained, they didn't have the
  


21   responsibility of meandering the streams.
  


22       Q.    Okay.  So you don't know whether there are --
  


23   is it your testimony then that you don't know if there
  


24   are any surveys that fall into that category where one
  


25   was done by one surveyor and then the interior by
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 1   another?
  


 2       A.    No, I don't know.
  


 3                  CHAIRMAN NOBLE:  Excuse me, Mr. Helm.
  


 4                  Jody, would you please reflect that
  


 5   Commissioner Henness has entered.
  


 6                  VICE CHAIRMAN HENNESS:  Good morning.
  


 7                  CHAIRMAN NOBLE:  Thank you, Mr. Helm.
  


 8                  MR. HELM:  Sure.
  


 9   BY MR. HELM:
  


10       Q.    At any rate, you would agree that the Gila,
  


11   when entering a township, has to cross an exterior
  


12   survey line?
  


13       A.    Yes.
  


14       Q.    Okay.  Now, do you have a specific citation
  


15   in whatever manual you're referring to here that tells
  


16   the exterior line surveyor not to meander the Gila as
  


17   it crosses the exterior line?
  


18       A.    No.  If you were watching my presentation
  


19   yesterday, I pointed to the box at the bottom of the
  


20   plats, and the box at the bottom of the plats
  


21   identified which surveyors did the exterior lines,
  


22   which surveyors did the interior section lines, and
  


23   which surveyors did the meander lines.  So it's
  


24   self-evident on the plats.
  


25       Q.    Okay.  I don't see how it is self-evident.
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 1   What I'm asking for you is the manual instruction that
  


 2   tells the surveyor doing the exterior line not to
  


 3   meander in the event of a river that he thinks is
  


 4   navigable.
  


 5       A.    The contracts were assigned on the basis of
  


 6   whether the surveyor was supposed to do the exterior
  


 7   lines, the section lines within the township, or the
  


 8   meander lines.  And so if the contract for the exterior
  


 9   lines surveyor was assigned that particular duty, then
  


10   he only did the exterior lines.  If the surveyor that
  


11   did the section -- had the section line contract, then
  


12   he did the section lines.  And if that contract also
  


13   included the meander assignment, then he would do the
  


14   meanders.
  


15       Q.    Okay.  So what you're telling me, that
  


16   surveyors only did meandering if the contract that they
  


17   were performing the services under had a clause in it
  


18   that said, Mr. Surveyor, you do meanders if you come
  


19   across that kind of situation?
  


20       A.    I'm just telling you what's in the survey
  


21   plats.  I don't know the -- I have the contracts.  I'll
  


22   be glad to provide them to you, and you can read them
  


23   for yourself.
  


24       Q.    Well, I understand all that.  But you said
  


25   that they don't do meandering on exterior lines?
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 1       A.    That's correct.
  


 2       Q.    And alls I'm trying to -- I get that you said
  


 3   that, and I want to know what your authority for that
  


 4   statement is.  Is it something that's set out in the
  


 5   manual?  Is it something that's set out in the contract
  


 6   the surveyor has?
  


 7       A.    The contract -- it's in the contracts.
  


 8       Q.    Okay.  So if I look at a contract of a
  


 9   surveyor doing exterior lines, I won't find any
  


10   statement that he should do meanders?
  


11       A.    Correct.
  


12       Q.    And if I look at a contract of a surveyor
  


13   doing an interior line survey, I'm going to find a
  


14   clause in the contract that says, Mr. Surveyor, don't
  


15   forget to meander if you come across the navigable
  


16   river while you're surveying the interior lines?
  


17       A.    I don't remember the exact wording of the
  


18   contracts.  Most frequently, the interior surveys were
  


19   also done -- the meanders were done by the same
  


20   individual who did the interior section lines, and I
  


21   don't remember precisely what the wording is in the
  


22   contracts that called for them to do that.
  


23       Q.    Okay.  Well, then was it a catchall clause
  


24   that said meander every line if you're doing both, or
  


25   was it a clause that said, so, hey, when you're doing
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 1   the exterior lines, don't forget to meander, and when
  


 2   you do interior, meander, too?
  


 3       A.    Typically, the clause was, you will be doing
  


 4   all of the interior surveys of the following townships,
  


 5   and the surveyor understood that to mean that it would
  


 6   include the meanders, unless it was specifically
  


 7   provided for a different individual to do the meanders,
  


 8   which would be apparent on the plats, because it would
  


 9   show a different person's name as having done the
  


10   meanders.
  


11       Q.    Okay, so if I look at the plat, you're
  


12   telling me that it's going to have a statement on it
  


13   that says X surveyor has done the meanders --
  


14       A.    Correct.
  


15       Q.    -- on the exterior lines?
  


16       A.    It will identify who did the exterior lines,
  


17   who did the interior section lines, and if there were
  


18   meanders, who did the meanders.
  


19       Q.    Both on exterior and interior?
  


20       A.    No, not on exterior.  The exterior surveyors
  


21   did not do it unless they had the contract for doing
  


22   the interiors as well.
  


23       Q.    So we potentially have some surveys out there
  


24   that could have no meandering on a section line -- or
  


25   not a section line; on a township line, and the first
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 1   meander would show up on one of the interior lines; is
  


 2   that right?
  


 3       A.    I think that's correct, yes.
  


 4       Q.    Are you aware of any manual that would
  


 5   instruct a surveyor doing both exterior and interior
  


 6   not to meander exterior lines?
  


 7       A.    Exterior lines by the very definition is not
  


 8   a meander.  It's the exterior boundary of a township.
  


 9   And the meander is the degree bearings and distances
  


10   along a particular stream if there were meanders.
  


11       Q.    Yeah, but I'm talking about doing that
  


12   function when you're surveying the exterior line.
  


13       A.    By definition you can't do a meander of a
  


14   straight line on the exterior of a township and a
  


15   range.  That's only done within the townships along the
  


16   body of water.
  


17       Q.    So whenever we -- I'm just trying to
  


18   understand this.  I'm not a surveyor.
  


19             So what you're saying is, when we have two
  


20   townships that abut each other, from the first interior
  


21   section line to the last interior section line, the two
  


22   sections that abut each other as a result of that will
  


23   not identify a meander at the dividing line?
  


24       A.    You mean where the two townships abut each
  


25   other?
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 1       Q.    Right.
  


 2       A.    I don't know the answer to that question.
  


 3   They would -- the exterior line surveyors would have
  


 4   marked where their line crossed the stream and put
  


 5   corner markers there.  I don't know whether they would
  


 6   have identified them as meander markers or as simply
  


 7   other markers.
  


 8       Q.    I'm sorry, I just am confused, I guess.  How
  


 9   did they treat ownership in those situations where you
  


10   have two sections that abut in different townships and
  


11   a navigable river goes through those sections?
  


12       A.    The meander lines would be run right up to
  


13   the boundary of the township line or the range line by
  


14   whoever the surveyor was that had the contract for
  


15   doing meander lines.  So the meanders would go right up
  


16   to the edge of the township line, where the exterior
  


17   line surveyor would have already drawn the boundary of
  


18   the township.  And then whoever had the survey in the
  


19   adjacent township would do it --
  


20       Q.    Picked it up?
  


21       A.    Picked it up, correct.
  


22       Q.    Can you tell me how many -- or as I get it,
  


23   you only looked at the interior surveys?
  


24       A.    Correct.
  


25       Q.    Can you tell me how many surveys you excluded
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 1   as a result of only looking at the interior surveys
  


 2   where the Gila passes through?
  


 3       A.    You mean how many township lines there are or
  


 4   range lines?
  


 5       Q.    No, how many you excluded by virtue of only
  


 6   looking at interior.
  


 7       A.    Off the top of my head, I can't tell you
  


 8   that.  If you look at the map that's reproduced in my
  


 9   report, you can count the places where the river
  


10   crosses from one township into another township, and
  


11   then that would give you the number of exterior survey
  


12   notes that I did not look at.
  


13       Q.    I have a question from my associate here.
  


14       A.    Okay.
  


15       Q.    Did exterior surveyors place meander corners
  


16   on exterior township lines?
  


17       A.    I don't know the answer to that question.
  


18       Q.    In any of the surveying reviews that you did
  


19   do, all right, did you make any effort to determine
  


20   whether the Gila was in its ordinary and natural
  


21   condition, as defined in Winkleman, at the time you did
  


22   the review?
  


23       A.    I explained to you yesterday that I did not
  


24   look for legal definitions as they would apply to
  


25   historical parties.
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 1       Q.    Did you do any research to determine whether
  


 2   the river was in ordinary and natural condition as
  


 3   those terms are defined by Webster's dictionary?
  


 4       A.    I explained that question yesterday.  I did
  


 5   not look at legal definitions.  I've just been
  


 6   reporting what the historical parties recorded.
  


 7       Q.    I understand that, and I'm not asking you for
  


 8   a legal definition and I'm trying not to refer to that.
  


 9             I'm just trying to find out if you did
  


10   anything to determine what the natural condition of the
  


11   river was as you understand the word natural to mean
  


12   and what the ordinary condition of the river was as you
  


13   understand the word ordinary to mean?
  


14       A.    I think we've been all through that
  


15   yesterday, and I answered no, I --
  


16       Q.    I don't recall it.
  


17       A.    I did not do any research on whether -- the
  


18   ordinary or natural condition.
  


19       Q.    Existed at the time the survey was done?
  


20       A.    Correct.
  


21       Q.    Do you know how long the survey is from the
  


22   confluence -- or, I'm sorry, not the survey; the Gila
  


23   is from the confluence with the Salt to the confluence
  


24   with the Colorado, in round numbers?
  


25       A.    I don't remember the exact number.  Eighty, a
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 1   hundred miles, maybe something a little more than that.
  


 2   I don't remember.
  


 3       Q.    Of that 80 or 100 miles, do you know how much
  


 4   of the river is included in the surveys you did look
  


 5   at?
  


 6       A.    How much of the river is covered?
  


 7       Q.    By the surveys you sampled.
  


 8       A.    I looked at all of the surveys with the
  


 9   exception of the exterior surveys.  So the samples are
  


10   simply a means of handling a huge amount of
  


11   information, but I did examine all of the field notes
  


12   and plats for every single interior survey from the
  


13   confluence of the Salt down to the Colorado River.
  


14       Q.    On Page 28 you state that all the surveyors
  


15   indicated in their field notes and plats that they did
  


16   not consider the Gila navigable.
  


17             Now, to me, that says they did something
  


18   affirmatively, like write down it ain't navigable or
  


19   something to that effect, or it's only got 3 inches of
  


20   water in there, so can't float a boat.  I mean I don't
  


21   know what it says.  But am I correct in my
  


22   understanding that you never found, in all of the notes
  


23   and surveys that you reviewed, any statement like that
  


24   contained on somebody's survey?
  


25       A.    No, they did not use the phrase this river is
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 1   not navigable.  They simply didn't meander it if it
  


 2   wasn't navigable.
  


 3       Q.    And from that act, you conclude that means
  


 4   it's not navigable?
  


 5       A.    Yes, at least in the opinion of the surveyor.
  


 6       Q.    And your opinion of what the surveyor was
  


 7   trying to tell you?
  


 8       A.    Yes.
  


 9       Q.    The samples that you did select on your
  


10   maps --
  


11       A.    Yes.
  


12       Q.    -- did you have any particular criteria that
  


13   you used to select it?
  


14       A.    For the surveys I didn't use sampling.  For
  


15   the surveys, at least in my report, if you've read the
  


16   entire report, you would see that I discussed every
  


17   single survey all the way down the Gila River, the
  


18   interior portions of them.  The sampling that I did is
  


19   with reference to the homestead patents because of the
  


20   large number of them.
  


21       Q.    Okay.  So the sampling is just limited to
  


22   homestead patents and not to surveys?
  


23       A.    The sampling that is presented in terms of
  


24   visual maps is limited to the yellow places that appear
  


25   on the map.
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 1       Q.    That's what I'm talking about.
  


 2       A.    But the actual discussion of the surveys
  


 3   covers every single interior survey all the way down
  


 4   the river from the confluence of the Salt to the
  


 5   Colorado River.
  


 6       Q.    I may have been inartful in my selection of
  


 7   words then.  Let's talk about the yellow things you
  


 8   selected.  Did you have any criteria for those
  


 9   representative selections?
  


10       A.    Are you talking about the map on Page 29?
  


11       Q.    Yeah.  Yes.
  


12       A.    That's in reference to the homestead patents,
  


13   and as I explained in my report, I used sampling for
  


14   the discussion because there were literally hundreds of
  


15   patents all along the river.  But as I also explained
  


16   in my report, I examined every single patent file all
  


17   the way down the river, and even the patent files and
  


18   patents that are not covered by the yellow blocks on
  


19   Page 29.  There is nothing in those that contradicts
  


20   what I have said about the patents that appear within
  


21   the yellow blocks.
  


22       Q.    Sure.  I just wanted to know if you had any
  


23   particular criteria for the yellow blocks?
  


24       A.    Yes.  As I explained yesterday during my
  


25   direct testimony, I selected those areas because they
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 1   had the highest density of homestead patents along the
  


 2   river and, therefore, I thought would provide the most
  


 3   voluminous amount of information within a relatively
  


 4   small geographic area.
  


 5       Q.    So your theory was, more patents, more
  


 6   information?
  


 7       A.    Correct.  But as I said, I did examine every
  


 8   single patent in every single patent file for the
  


 9   entire stretch of the river, even those outside the
  


10   yellow blocks.
  


11       Q.    Referring you to the five maps that we've got
  


12   here, the one with the yellow blocks on and then the
  


13   next four that are the varying colors of blue.
  


14       A.    Yes.
  


15       Q.    You state that they were made by yourself,
  


16   your company, and people from Salt River Project,
  


17   correct?
  


18       A.    Their cartographics office.
  


19       Q.    That qualifies.
  


20             Please tell me what you specifically did to
  


21   prepare these maps.
  


22       A.    I didn't draw them myself, but what I did is,
  


23   I provided the legal descriptions of the homestead
  


24   patents that fell within these sampling areas to Salt
  


25   River Cartographics, and I got the legal descriptions
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 1   from the patents.
  


 2             I also provided the underlying historical
  


 3   maps, the three different colors of blue, and asked
  


 4   Salt River graphics to use their GIS system to overlay
  


 5   that into the sampling areas.  And then once they had
  


 6   indicated, based on my description, the legal
  


 7   description of the patents, once they had placed those
  


 8   on the maps, then I double-checked each patent that are
  


 9   on the maps to make sure that the cartographics people
  


10   had located the patent properly based on the legal
  


11   description.
  


12       Q.    Was all of the work that you just described
  


13   with respect to yourself done by you, or were there
  


14   associates from your business that did some of it?
  


15       A.    I did some of it and some of it my research
  


16   assistants did.
  


17       Q.    How much of it do you estimate you did?
  


18       A.    Probably half of it or so.
  


19       Q.    Okay.  Now, with respect to what SRP did, can
  


20   you give me a description, as best you understand it,
  


21   what the cartographic division did to prepare the maps?
  


22       A.    My understanding is, I discussed the three
  


23   different types of historical maps that show the
  


24   Salt -- I'm sorry, the Gila River.  I provided those
  


25   historical maps to Salt River Cartographics and asked
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 1   them to overlay all three versions of the river onto
  


 2   one map, and which they did; and then they
  


 3   subsequently, based on the legal descriptions of the
  


 4   patents that I gave them, drew those patents onto the
  


 5   same map.
  


 6       Q.    Do you know the individuals from SRP that
  


 7   were involved in doing this?
  


 8       A.    It's been 15 years or so since these were
  


 9   drawn.  I don't remember who they were that did it.
  


10       Q.    Now, am I correct that Exhibit 2 through 5
  


11   all show the basic same information, just at different
  


12   locations along the Gila River?
  


13       A.    Correct.
  


14       Q.    Okay.  Referring you to Exhibit 2.
  


15       A.    Yes.
  


16       Q.    As I understand it, the mid-color blue is
  


17   produced from maps dating 1917, 1913 and 1915; is that
  


18   correct?
  


19       A.    Yeah, the print on this is very small.  I
  


20   would have to blow it up in digital form.
  


21       Q.    I know.  I had to take my --
  


22       A.    I believe you're correct, yes.  I testified
  


23   to it in my direct testimony, so you can check it
  


24   there.
  


25       Q.    Can you explain to me how you determined the
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 1   portion that should be colored in the mid-blue?
  


 2       A.    That is the Gila River the way it was
  


 3   identified on those three historical maps.
  


 4       Q.    Well, I'm just guessing, all right, because I
  


 5   have not spent a lot of time with those three
  


 6   historical maps; but I would think they might not be
  


 7   all identical.
  


 8       A.    Correct.
  


 9       Q.    Okay.  So we've got a mid-blue that's made
  


10   from three maps, right?
  


11       A.    Yes.
  


12       Q.    And they're not identical?
  


13       A.    Correct.
  


14       Q.    How did we work that out?
  


15       A.    I wanted to be as inclusive as possible so I
  


16   would get every single homestead patent that either
  


17   overlay or touched the Gila River.  So I -- if I
  


18   remember correctly what I did, I told them for those
  


19   three maps to take the most expansive and complete,
  


20   largest view of where the Gila River lay based on those
  


21   three maps, so that I would be able to get all of the
  


22   homestead patents that touched or overlay the Gila
  


23   River.  So they probably chose the map that showed the
  


24   Gila River being at its widest from those three maps.
  


25       Q.    If one showed it one portion wider than the
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 1   other, but then the other showed another portion wider
  


 2   than another, do you think they mixed them up?
  


 3       A.    I honestly don't know how they did it.
  


 4   Again, the purpose of this was to be sure that I got
  


 5   any homestead patent that touched or overlay the Gila
  


 6   River.
  


 7       Q.    Okay.  Would your answer that you've just
  


 8   given to the mid-blue be the same for the dark blue and
  


 9   the light blue?
  


10       A.    The light blue, my recollection is that the
  


11   light blue is the river based on the U.S. General Land
  


12   Office survey plats, and so there it was not a
  


13   combination of three different historical maps, at
  


14   least not within each township.  It was one map.
  


15             And the same is true for the dark blue, which
  


16   is the U.S. Geological Survey topo maps, the historical
  


17   ones closest to Arizona statehood.  So they, in other
  


18   words, were not -- unlike the medium blue, which is a
  


19   combination of three maps, the light blue and the dark
  


20   blue are just taken from one map.
  


21       Q.    Okay.  And I don't want to mislead you on
  


22   this thing, but as I understood it, the light blue
  


23   lines were produced from maps dating 1870, 1907, and
  


24   1914.  And my understanding would be --
  


25       A.    That's the medium blue, I believe.
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 1       Q.    I've got it for the light blue.  You know,
  


 2   this stuff I need to go -- with my computer I could
  


 3   blow it up big enough to see what you were saying.
  


 4             And at any rate, those you think were for the
  


 5   dark blue?
  


 6       A.    We're talking about the light blue ones now?
  


 7       Q.    Yeah.  The light blue I thought was 1870,
  


 8   1907 and 1914 and, as I understand it, the USGS
  


 9   quadrangle maps dated 1904 through 1907.  So that's
  


10   light and dark.
  


11       A.    The light blue would be the U.S. General Land
  


12   Office maps, where that particular surveyor located the
  


13   Gila River's channel.
  


14             The dark blue would be the U.S. Geological
  


15   Survey's historical topographic maps, where those
  


16   mapmakers located the Gila River's channel.
  


17       Q.    Okay.  And what I'm trying to do is pin it
  


18   down so I can see your primary source.
  


19       A.    Correct.
  


20       Q.    And so what I'm trying to find out is, what
  


21   did you make the light blue from, and as I had it, it's
  


22   1870, 1907, and 1914 for those maps.
  


23       A.    If those are the General Land Office survey
  


24   plats, then that's correct.  I don't remember the dates
  


25   on it.
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 1       Q.    And then I had the USGS maps as 1904 through
  


 2   1907.
  


 3       A.    If that's what the dates say on it, then
  


 4   that's correct, too.
  


 5       Q.    Okay.  And the question I had asked you a
  


 6   little while ago that would your answers be the same,
  


 7   I'm talking about the questions I had for
  


 8   reconciliation of the various maps to get your line
  


 9   that you wanted.  You told them to pick the biggest
  


10   line?
  


11       A.    Yes.
  


12       Q.    And so the dark blue line is the biggest line
  


13   of the USGS maps that you had?
  


14       A.    Yes.  And again, my purpose was not to
  


15   distort or -- I was just waiting for you.
  


16       Q.    Oh, I'm just -- he blew it up for me.
  


17       A.    Okay.  The purpose here was not to in any way
  


18   distort or misinterpret the Gila's channel.  The
  


19   purpose was to be able to get -- be as all-inclusive
  


20   about the homestead patents as possible.  And so I
  


21   wanted to be sure that I was being all-inclusive by
  


22   getting any patent that appeared to touch or overlie
  


23   the Gila River.
  


24       Q.    Sure.  I get that.  And my point is, and so
  


25   in doing that and being as expansive as you wanted to
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 1   be, you made the Gila River as large as you could
  


 2   justify making it from those maps?
  


 3       A.    From the historical maps, yes.
  


 4       Q.    Right.
  


 5             And the reconciliation for each of these
  


 6   would have been the same, right?
  


 7       A.    Yes.  You're talking about the other
  


 8   exhibits?
  


 9       Q.    Sure, yeah.
  


10       A.    Yeah, all done the same way.
  


11       Q.    Now, these exhibits, as I look at them, they
  


12   only depict a single channel type river, right?
  


13       A.    As opposed to a braided channel?
  


14       Q.    Yeah.
  


15       A.    Yes, that's correct.
  


16       Q.    And that's basically true for whether it's 2
  


17   or 3 or 4 or whatever?
  


18       A.    Yes, that's true.
  


19       Q.    Do you know if the maps that you used to
  


20   produce these exhibits showed braided channels?
  


21       A.    The U.S. General Land Office survey plats did
  


22   show some braided channels.  And with regard to how
  


23   those were used in creating these exhibits, I said just
  


24   take the exterior of the outermost braids of the river.
  


25   Again, the purpose was to be sure I was picking up any
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 1   homestead patent that touched any part of the Gila
  


 2   River.
  


 3       Q.    So you heard some of the testimony that went
  


 4   on at other times a couple weeks ago?
  


 5       A.    I was not here on Friday of the session a
  


 6   couple months ago.
  


 7       Q.    The point being that the descriptions that
  


 8   are contained in your exhibits would be the broad
  


 9   extent of the braided river and it would pick up any
  


10   interior channels that were part of the braid?
  


11       A.    Yes.
  


12       Q.    Did you make any attempt to -- how's this;
  


13   there is some overlap of the maps that you're using for
  


14   the three, the 1917 map or the 1904, I mean in other
  


15   words, the time frames are similar?
  


16       A.    Yes.
  


17       Q.    Okay.  Did you make any attempt to reconcile
  


18   them?  Because obviously at certain points the rivers
  


19   appear to be quite a distance apart, or the line.
  


20       A.    I asked Salt River Cartographics to simply
  


21   put on the map that they generated here what appeared
  


22   on those maps.  And if you look at the light blue line,
  


23   for example, in the middle of the map on Exhibit 2, you
  


24   will notice that the General Land Office survey plat
  


25   river there doesn't even join up between one township
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 1   and the other; but I said just put it on there the way
  


 2   it appears on these maps.
  


 3       Q.    Okay.  So you're saying that there is a --
  


 4   one of those maps that were used for the light blue
  


 5   actually was produced and set out where the light blue
  


 6   didn't match up?
  


 7       A.    Because it was done from two different
  


 8   General Land Office survey plats.
  


 9       Q.    Okay.  Now I got you.  So they're actually --
  


10   that's two different maps coming together, right?
  


11       A.    Right.
  


12       Q.    Referring you to Exhibit 5, this map is made
  


13   from the same maps we talked about when we were talking
  


14   about Exhibit 2, correct?
  


15       A.    You're talking about the map on Page 34?
  


16       Q.    That's correct.
  


17       A.    Yes.
  


18       Q.    As I understand this map, the black lines
  


19   that you kind of set out in here illustrate a resurvey
  


20   of the river showing a single-channel meandering river,
  


21   correct?
  


22       A.    If that's what it says in my report, then
  


23   that's what it is.  I don't remember.
  


24       Q.    On Page 35, do I understand you correctly to
  


25   be stating that Mr. Ingalls surveyed the entire
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 1   interior of the township in one day?
  


 2       A.    Apparently so.
  


 3       Q.    Do you think that's possible?
  


 4       A.    I don't remember.  I would have to look at
  


 5   either the plat or the field notes.
  


 6       Q.    Might be the fastest surveyor in the history
  


 7   of the western world?
  


 8       A.    Yeah, I -- that's what it says on the survey
  


 9   plat, that he did it on one date.  It may very well
  


10   mean that he started on that day.  But it says on the
  


11   survey plat, in the column when surveyed, and then it
  


12   gives one day, June 22nd, 1868.  My guess is that's
  


13   probably when he started it.
  


14       Q.    Okay.  Or when he finished it?
  


15       A.    Either one.
  


16       Q.    But you don't really believe he did it in one
  


17   day?
  


18       A.    Probably not.
  


19       Q.    Does it state anywhere in Mr. Ingalls' notes
  


20   that he was following the 1964 survey instructions?
  


21       A.    That was my assumption, based on the most
  


22   recent manual that would have been available to him.
  


23       Q.    Could you tell me how Ingalls' plats confirm
  


24   that he did not consider the Gila to be navigable, as
  


25   you state in Paragraph 2 on Page 35?
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 1       A.    Because he didn't run any meander lines and
  


 2   there is no meander information on the right-hand side
  


 3   of the plat, such as that table that would have
  


 4   contained the meander data, and then in the box
  


 5   underneath of the plat there is no surveyor being
  


 6   listed as having run meander lines.
  


 7       Q.    So again, it's the absence of the information
  


 8   creates, within your knowledge base, a presumption that
  


 9   it's not navigable?
  


10       A.    Yes.
  


11       Q.    Is your whole operating premise in preparing
  


12   this report that the law uses meander surveys to define
  


13   whether a river is navigable?
  


14       A.    Well, as I explained in my testimony
  


15   yesterday, the meander instructions changed over time,
  


16   and in some circumstances, particularly as the manuals
  


17   became more recent, there were circumstances that
  


18   meanders were used for along rivers -- there were
  


19   meanders done of rivers that were nonnavigable.
  


20       Q.    Okay.  But what I'm asking you is your
  


21   premise, and let's back it up, because I understand
  


22   what you're saying.
  


23             So until those times came in the later
  


24   manuals when they had them do some things that didn't
  


25   have anything to do with navigability, for example, the
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 1   over three chains meandering --
  


 2       A.    Correct.
  


 3       Q.    -- was it your operating premise under the
  


 4   earlier manuals that no meandering meant nonnavigable?
  


 5       A.    What I was doing was recording what the
  


 6   surveyor did under those earlier manuals, and that
  


 7   would be consistent with the surveyor indicating that
  


 8   he did not believe the river was navigable, because he
  


 9   didn't follow the instructions to do the meanders.
  


10       Q.    Now, the Ingalls plat reproduced in your
  


11   report on Page 36 shows the Gila River, for the most
  


12   part, to be a single-channel meandering river, correct?
  


13       A.    Not meandered.  It would be a single --
  


14       Q.    I'm sorry, that's a bad -- a single-channel
  


15   river?
  


16       A.    Yeah, there's an island that appears between
  


17   Sections 33 and 34, so there are two channels there;
  


18   but other than that, it's one channel.
  


19       Q.    Can you tell us, does that map show the
  


20   dimensions of the river?
  


21       A.    No.  The field notes would have -- you're
  


22   talking about the width?
  


23       Q.    Yeah.
  


24       A.    The field notes would have that.
  


25       Q.    Okay.  Do you set out anywhere what the width
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 1   is?
  


 2       A.    No, apparently I don't.  It's in the field
  


 3   notes, though.
  


 4       Q.    Would that answer be consistent for all of
  


 5   the different plats that you set out in here?
  


 6       A.    Would what, the plats indicate?
  


 7       Q.    Yeah, the plats and their field notes
  


 8   indicate the widths of the river?
  


 9       A.    The plats were drawn from the field notes.
  


10   The field notes were done, as the name implies, in the
  


11   field, and then the plats were drawn from those notes.
  


12   And so in effect, the plats came after the field notes
  


13   based on what the notes recorded.
  


14             So you're not going to find on a plat, at
  


15   least as far as I remember any of these plats, where
  


16   the surveyor has drawn with an arrow and said the river
  


17   is X amount wide here, because that information would
  


18   appear in the field notes.
  


19       Q.    Okay.  I don't care where it appears.  I'm
  


20   just trying to say, to find out, there's a spot, and
  


21   you're telling me it's the field notes, where I can
  


22   look at every set of field notes for every plat you've
  


23   got and determine the width of the river?
  


24       A.    Yes, in the field notes.
  


25       Q.    Okay.  Can you generally describe how often
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 1   they did that as they marched across a township?
  


 2       A.    Measured the width?
  


 3       Q.    Uh-huh.
  


 4       A.    It depends on what their assignment was.  The
  


 5   earlier surveys they were only measuring the section
  


 6   lines, and so they would be only measuring on line, is
  


 7   the termed that they used, where they crossed on a
  


 8   section line.
  


 9             In later surveys sometimes they were also
  


10   assigned to do quarter section lines, and so the width
  


11   would appear on quarter section lines.
  


12             But in this particular early one, Ingalls was
  


13   only doing section lines, so he only would have
  


14   measured across it on line wherever the section line
  


15   crossed the river.
  


16       Q.    So, basically, probably about six
  


17   measurements per township?
  


18       A.    On this particular map, it looks like he
  


19   would have crossed it --
  


20       Q.    Six times six, 36 sections, right?
  


21       A.    Well, the river only runs through roughly six
  


22   sections.
  


23       Q.    That's what I'm saying.  I'm not trying to be
  


24   fancy.  Just if it went from east to west going across
  


25   the township and didn't have a lot of vertical
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 1   variance, it would go through six sections getting
  


 2   across the township?
  


 3       A.    Well, five, actually, because the exterior
  


 4   boundaries would have been done by the exterior
  


 5   boundary surveyors.
  


 6       Q.    I'm just saying, when I'm looking at the
  


 7   notes, I'm going to have -- I can look at five sets,
  


 8   basically, and find out the widths for the river --
  


 9       A.    Yes.
  


10       Q.    -- as it passes through a section?
  


11       A.    Yes, wherever he crossed the section line.
  


12       Q.    In talking about Powers, you --
  


13       A.    You're on Page 36 now?
  


14       Q.    36, 37, in that.
  


15       A.    Uh-huh.
  


16       Q.    You have some adjectives that you use.  One
  


17   is shallow, then the other is rapid.  And I'm just
  


18   wondering if you know what Powers' definition of
  


19   shallow was?
  


20       A.    That's just what he wrote in his field notes.
  


21       Q.    And on Page 37 you talk about another
  


22   location where he referred to it as deep.
  


23       A.    Yes.
  


24       Q.    And again, you don't have any idea what he
  


25   meant by deep?
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 1       A.    No.
  


 2       Q.    That's just words you plucked out of his
  


 3   field notes?
  


 4       A.    Correct.
  


 5       Q.    Now, am I remembering this correctly from
  


 6   yesterday when I was asking you about what you read,
  


 7   that you have read the Defenders of Wildlife case?
  


 8       A.    A long time ago.
  


 9       Q.    But you have read it?
  


10       A.    Yeah.
  


11       Q.    Do you recall what it says about conclusions
  


12   to be drawn from roads paralleling rivers?
  


13       A.    No, I don't remember.
  


14       Q.    Did you recall it when you did this work?
  


15       A.    No, I don't.
  


16       Q.    Again, on Page 38, the map that you have
  


17   produced there shows the river as a single-channel
  


18   river, correct?
  


19       A.    That's what the -- this would be -- this is
  


20   the Powers map?
  


21       Q.    Figure 7, Page 38.
  


22       A.    Yes, that's the Powers map, and he indicates
  


23   just one channel.
  


24       Q.    You then go on on Page 38 talking about
  


25   Hesse?
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 1       A.    Yes.
  


 2       Q.    And you indicate that he indicates that the
  


 3   stream is 18 inches to 2 feet deep in his general
  


 4   description for the township?
  


 5       A.    Yes.
  


 6       Q.    Do you know if that's deep enough to use a
  


 7   canoe?
  


 8       A.    I don't know.  I'm just reporting what he
  


 9   said.
  


10       Q.    On Page 39 you, again talking about Hesse,
  


11   noted that the Buckeye Canal was used to water a corner
  


12   of the township.  Do you know where the Buckeye Canal
  


13   drew its water?
  


14       A.    From the Gila River, I believe.
  


15       Q.    For every one of these surveys that you
  


16   reviewed that we're going through here, where you then
  


17   render an opinion that the river is nonnavigable for
  


18   some surveyor, or that that was the opinion of the
  


19   surveyor, is it the same for every one, it's because
  


20   they didn't meander it, basically?
  


21       A.    Yes.
  


22       Q.    I don't have to keep going through this.
  


23             Now, Martineau did meander both sides, right?
  


24       A.    Yes, he did.
  


25       Q.    And it's your opinion that the reason he did
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 1   that was because the rules had changed from one manual
  


 2   to the next, and he was doing that to indicate the
  


 3   greater than three chains distance of the river?
  


 4       A.    Yes.
  


 5       Q.    What specific statement do you have that
  


 6   supports that?
  


 7       A.    I don't have a specific statement.  I have an
  


 8   inference because all the other surveyors on both sides
  


 9   of his particular survey did not do the meanders, and
  


10   that combined with the fact that his new instructions
  


11   included the three chains and up for meandering both
  


12   banks, I thought that that was a reasonable
  


13   explanation.
  


14       Q.    So that's your assumption?
  


15       A.    That's correct.
  


16       Q.    And for all we know, Martineau could have
  


17   been meandering because he thought it was navigable
  


18   there?
  


19       A.    That's correct.
  


20       Q.    Do you have any general knowledge of the
  


21   amount of irrigation a farmer would need in Arizona
  


22   growing the normal kind of crops that are grown in
  


23   Arizona for a 160-acre plot?
  


24       A.    No, I have no idea.
  


25       Q.    On Page 41 you're talking again about Powers,
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 1   and besides the normal no meander lines and stuff, you
  


 2   throw in the reason it was nonnavigable, that Powers
  


 3   found dams?
  


 4       A.    Could you point me where on 41 you're
  


 5   looking?
  


 6       Q.    Sure.
  


 7       A.    I'm just recording what Powers put on his
  


 8   plat and/or in his field notes.
  


 9       Q.    Yeah, the last sentence, other indicators on
  


10   the plat that further suggest the Gila was not
  


11   navigable include a dam.
  


12       A.    Correct.
  


13       Q.    Right?
  


14       A.    Uh-huh.
  


15       Q.    Okay.
  


16                  MR. MCGINNIS:  I'm sorry.  For purposes
  


17   of the record, I think you said Powers.  You might have
  


18   meant Robbins.
  


19                  CHAIRMAN NOBLE:  Thank you.
  


20                  MR. HELM:  You are right.  I apologize.
  


21   BY MR. HELM:
  


22       Q.    But at any rate, is it --
  


23       A.    Actually, I think you need to correct that
  


24   again.  The surveyor is Powers.  Robbins is the
  


25   Surveyor General who approved the plat.
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 1       Q.    Oh, you're right, too.
  


 2                  MR. MCGINNIS:  I'm just trying to
  


 3   compete with Mr. Hood.
  


 4                  MR. HELM:  Stop trying to confuse me
  


 5   back there, please.
  


 6                  MR. MCGINNIS:  I'll go back to being
  


 7   quiet.
  


 8                  CHAIRMAN NOBLE:  Mr. Hood is hiding.
  


 9   Oh.
  


10                  MR. HOOD:  I'm here.
  


11   BY MR. HELM:
  


12       Q.    At any rate, so in your interpretation of
  


13   these surveyors, if you find a dam, that tells you that
  


14   they thought the river would have not been navigable?
  


15       A.    I'm just reporting what he indicated was on
  


16   the plat, and he indicated there was a dam across the
  


17   river and that there were irrigation ditches.
  


18       Q.    In determining navigability, do you know what
  


19   the case law in Arizona that you have read says you're
  


20   supposed to do with a dam?
  


21       A.    No, I don't have any idea.
  


22       Q.    Would your answer be you don't have any idea,
  


23   also, what you're supposed to do with irrigation
  


24   ditches?
  


25       A.    No, I don't.
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 1       Q.    Other diversions that take place?
  


 2       A.    No.
  


 3       Q.    Now, you read Defenders, you told me.
  


 4       A.    A long time ago.
  


 5       Q.    Do you recall reading the part where they
  


 6   talked about the Desert Land Act?
  


 7       A.    No, I don't remember what they said about it.
  


 8       Q.    So you're not going to be able to tell me
  


 9   anything about it?
  


10       A.    Other than what I have in my report, no.
  


11                  CHAIRMAN NOBLE:  John, we're thinking of
  


12   taking a break about now.  How would that fit with you?
  


13                  MR. HELM:  I would think it's fine.
  


14                  CHAIRMAN NOBLE:  Thank you.  We will be
  


15   in recess for ten minutes.
  


16                  (A recess was taken from 9:59 a.m. to
  


17   10:14 a.m.)
  


18                  CHAIRMAN NOBLE:  John, please proceed.
  


19                  MR. HELM:  All right.
  


20   BY MR. HELM:
  


21       Q.    On Page 44, 46.  Well, let me back up just
  


22   for a second here.
  


23             The map you've got on Page 40 shows the Gila
  


24   as not a braided river; a single channel?
  


25       A.    Yes.
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 1       Q.    And the same question for the one you've got
  


 2   on 42?
  


 3       A.    Correct.
  


 4       Q.    And if you go to 44, we've got what looks
  


 5   like a two or a three braided channel section there?
  


 6       A.    That's what the map shows.
  


 7       Q.    And on 46 we're back to the single braid, or
  


 8   the single channel?
  


 9       A.    Yes.
  


10       Q.    And on 49, is that a single channel or a
  


11   double channel?
  


12       A.    Well, I think it -- the blue color is the
  


13   river.
  


14       Q.    Okay.
  


15       A.    And what you're looking at in the brown I
  


16   think is a sand -- it's identified as sandbanks.
  


17       Q.    Okay.
  


18       A.    But, yes, it's a single channel on that map.
  


19       Q.    And single channel on the one on Page 51?
  


20       A.    Yes.
  


21       Q.    And Page 54?
  


22       A.    Yes.
  


23       Q.    And Page 56?
  


24       A.    Yes.
  


25       Q.    Is that all of them?
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 1       A.    Yes, that's all of them.
  


 2       Q.    So we've got one small meander out of all the
  


 3   maps you've shown, right?
  


 4       A.    Meander?
  


 5       Q.    Meander type of channel.
  


 6       A.    You mean braided?
  


 7       Q.    Braided, yeah.  Sorry.
  


 8       A.    Yes, there's only one map that shows a
  


 9   braided channel.
  


10       Q.    And is that consistent with the other maps
  


11   you looked at that aren't produced?
  


12       A.    I don't remember.  I believe I produced all
  


13   of the survey maps in this particular report.
  


14       Q.    Okay.
  


15       A.    So, yes, all of the maps are produced for the
  


16   entire reach of the river that I looked at, and only
  


17   one of them shows a braided channel.
  


18       Q.    Right.  A question on instructions.  Could
  


19   the Surveyor General override the manual --
  


20       A.    Yes.
  


21       Q.    -- giving instructions?
  


22       A.    Yes.  As I indicated in my direct testimony
  


23   yesterday, I think -- I don't remember the surveyor's
  


24   name, but the Surveyor General -- I don't know if it
  


25   was overriding instructions, but it was supplemental
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 1   instructions for one of the surveyors.  It was a letter
  


 2   that said in addition to what the manual calls for, do
  


 3   this, too.
  


 4       Q.    He could change the rules?
  


 5       A.    I guess so.  I don't know what his authority
  


 6   was.
  


 7       Q.    And so in terms of generalizing what a
  


 8   surveyor did under a set of rules, to be sure that he
  


 9   did it under the set of rules, you would have to check
  


10   and see if the Surveyor General had given him any
  


11   particular instructions, correct?
  


12       A.    I did that.
  


13       Q.    That's when I'm getting to.  Did you do that?
  


14       A.    Yes, I did, and the only place that I found
  


15   that there was any kind of supplemental instruction was
  


16   on the one case that I described yesterday.
  


17       Q.    And would you tell me how you did it?
  


18       A.    How what?
  


19       Q.    How did you check that the Surveyor General
  


20   didn't give any specific instructions other than the
  


21   one case we know about?
  


22       A.    I pulled the files for each individual
  


23   surveyor or had them pulled at the National Archives,
  


24   and the files contain not only the contract for the
  


25   surveyor, but also any kind of supplemental
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 1   information.  And in some cases there's additional
  


 2   correspondence about things that had nothing to do with
  


 3   survey and things relating to rate of pay and so forth
  


 4   for that particular surveyor.  So any special
  


 5   instructions would have been in each particular
  


 6   surveyor's file.
  


 7       Q.    Okay.  On Page 47 you're talking about -- and
  


 8   48, you're talking about Harris surveys?
  


 9       A.    Yes.
  


10       Q.    And you indicate that Harris had drawn in an
  


11   old bank in at least five places, and you indicate that
  


12   the old bank indicates that the channel had changed
  


13   locations; have I got that right, Page 48?
  


14       A.    Yes, yes.
  


15       Q.    Okay.  How does a channel moving indicate
  


16   that the river will not be navigable?
  


17       A.    It's just one of many demonstrations about
  


18   the nature of the river; that it might contribute to
  


19   reliable navigation if the channel is changing all the
  


20   time.
  


21       Q.    Are you aware of any river where the channel
  


22   never changes other than the L.A. River?
  


23       A.    I can't answer your question, it's so
  


24   open-ended.
  


25       Q.    You are not a hydrologist, so you don't claim
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 1   to have any special expertise in the function of river
  


 2   in terms of channels, correct?
  


 3       A.    Right.
  


 4       Q.    So how did you form this opinion that channel
  


 5   movement can indicate that a channel could not -- would
  


 6   not be navigable?
  


 7       A.    I didn't say that it -- I think the exact
  


 8   wording was that it suggested the possibility that it
  


 9   might not be navigable, and I think that's just a
  


10   common sense answer.
  


11       Q.    That's your common sense answer?
  


12       A.    Yes.
  


13       Q.    Okay.  Based on no particular expertise in
  


14   hydrology?
  


15       A.    Correct.
  


16       Q.    On Page 50 you're again, I think, talking
  


17   about a Harris survey; have I got that right?
  


18       A.    Yes.
  


19       Q.    And at the end of --
  


20       A.    Are you talking about the top of the page on
  


21   Page 50 or the bottom?
  


22       Q.    Yeah, above the 4 line.
  


23       A.    Yeah, that's still Harris.
  


24       Q.    Yeah.  And you indicate in there that the
  


25   river is flowing through a township through the center
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 1   and contains an abundance of water?
  


 2       A.    That's what he wrote.
  


 3       Q.    Okay.  And you don't have any idea what the
  


 4   word abundance is to lead us to believe, in terms of
  


 5   the --
  


 6       A.    It's just what he wrote.  I don't know why he
  


 7   chose that word.
  


 8       Q.    You would assume a lot of water in some form?
  


 9       A.    That would be my understanding.
  


10       Q.    You go on to talk about the Martineau
  


11   surveys?
  


12       A.    What page are you at?
  


13       Q.    I think I'm on 52.
  


14       A.    Okay.
  


15       Q.    One of the things you say is that the river
  


16   was deep enough that Martineau was forced to swim it to
  


17   get to the other side in his work?
  


18       A.    That's what he said in his field notes.
  


19       Q.    How deep would you estimate the river would
  


20   be to force somebody to have to swim it to get across
  


21   it?
  


22       A.    I have no idea.  I just reported what he
  


23   said.
  


24       Q.    You would expect that it would at least be
  


25   enough depth that one could not wade across it, right?
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 1       A.    I would assume that he would have waded if he
  


 2   could have.
  


 3       Q.    Right.
  


 4             Again regarding Martineau, did he
  


 5   specifically write anywhere in his notes or on the
  


 6   plats that he was following the 1864 manual?
  


 7       A.    No, it was my assumption, based on the timing
  


 8   of when he undertook the surveys, what the most recent
  


 9   manual would have been, the 1864 survey manual.
  


10       Q.    When you're discussing White --
  


11       A.    What page are you at?
  


12       Q.    Page, I think it's 56 or 55.
  


13       A.    The discussion about White starts on Page 55.
  


14       Q.    Yeah.
  


15       A.    Or that's the discussion of his plat.  I
  


16   think the field notes actually start on 54.
  


17       Q.    Okay.
  


18       A.    Yes, the field notes -- or I'm sorry,
  


19   Theodore White's survey, the discussion begins on 54
  


20   and continues onto 55.
  


21       Q.    Well, the point I wanted to talk about was
  


22   that you state in there that he had to switch banks at
  


23   some point in time to do his work, because he couldn't
  


24   cross the river?
  


25       A.    Yes.  He indicated that he switched banks to
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 1   do the one-bank meander because of the difficulty of
  


 2   finishing the one-bank meander on the right bank.  And
  


 3   the standard instructions called for doing one-bank
  


 4   meanders on the right bank facing downstream.
  


 5       Q.    Could the reason of his ability not to do it
  


 6   have been that there was too much water in the river?
  


 7       A.    His explanation is what I put in my report.
  


 8   I don't know what -- you know, whether it had anything
  


 9   to do with the water.
  


10       Q.    Now, in a number of places here in reviewing
  


11   the plats and stuff, you've indicated that there was a
  


12   road paralleling the river?
  


13       A.    Yes.
  


14       Q.    Why -- or let me back up.
  


15             Do I understand correctly that the reason
  


16   that you're telling that to us is because that's the --
  


17   makes it one of these internal routes of communication?
  


18       A.    Yes, and in fact, later in the report, as
  


19   well as in the PowerPoint that I gave yesterday,
  


20   there's some discussion about how the materials were
  


21   carried on the road because -- I forget which
  


22   individual it was, but one of the individuals said that
  


23   this was considerably more expensive to bring materials
  


24   along the road near the river than it would have been
  


25   to have used the river for transportation.
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 1       Q.    So that's why you mentioned roads; it's
  


 2   because they indicate to you or they're another source
  


 3   indicating to you that that area of the river is not
  


 4   navigable?
  


 5       A.    Yes.
  


 6       Q.    We've talked at various times about surveyors
  


 7   who say there's a little water, there's a lot of water,
  


 8   it's deep, it's shallow.  These are just their words,
  


 9   correct?
  


10       A.    Correct.
  


11       Q.    And you don't have any idea what they're
  


12   trying to tell us with those words?
  


13       A.    Correct.
  


14       Q.    And the only way anybody would know is if
  


15   somebody actually could find where they wrote down what
  


16   they were trying to tell us, correct?
  


17       A.    Yes, and when they did write it down, I
  


18   reported it in this report.
  


19       Q.    And regrettably, a lot of it is not too
  


20   descriptive, is it?
  


21       A.    Right.
  


22       Q.    Will you get to your summary on Page 59?
  


23             The conclusions that you set out in there are
  


24   your conclusions; is that fair?
  


25       A.    Yes.
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 1       Q.    And they're based on your personal
  


 2   understanding of what makes a river navigable or not
  


 3   navigable?
  


 4       A.    It's based on my understanding of what the
  


 5   surveyors were told to do and what they did and didn't
  


 6   do.
  


 7       Q.    And in doing that, you didn't make any
  


 8   attempt to conform your conclusions to any federal or
  


 9   state case law or statutory law, fair?
  


10       A.    That's correct.
  


11       Q.    Okay.  Now, going on to Chapter 2 on the land
  


12   patents, again, the first thing I would like to make
  


13   sure is that in your analysis of these patents or the
  


14   conclusions you set out as a result of your analysis,
  


15   or any of that, are not based on any federal or state
  


16   case law or statutory law?
  


17       A.    That's correct.
  


18       Q.    In Paragraph A you reference three maps in
  


19   the first paragraph, or Section A?
  


20       A.    Yes.
  


21       Q.    Those maps were all created after statehood,
  


22   weren't they?
  


23       A.    That's correct.
  


24       Q.    When the maps were created, would it be fair
  


25   to say that the Gila was not in its natural and
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 1   ordinary condition?
  


 2       A.    Yes.
  


 3       Q.    Did you do anything to attempt to adjust
  


 4   those maps because of the condition of the Gila?
  


 5       A.    No.  I was looking for historical maps that
  


 6   showed the Gila River as close to the time of statehood
  


 7   as possible, and within the limits of time and budget
  


 8   in terms of my being able to do research, those were
  


 9   the closest to the time of statehood that I could find.
  


10       Q.    Okay.  Would you agree that at the time those
  


11   maps were created, the Gila was completely diverted and
  


12   appropriated?
  


13       A.    I don't know if it was completely or not.  I
  


14   would assume that it was appropriated and diverted to
  


15   some extent.
  


16       Q.    Each map shows the Gila as a single
  


17   meandering -- or single channel, right?
  


18       A.    Of those three?
  


19       Q.    Yeah.
  


20       A.    Yes.
  


21       Q.    Do these maps indicate the width of the
  


22   river?
  


23       A.    To whatever extent is shown on the map, then
  


24   they do.
  


25       Q.    Okay.  So if you don't find anything on the
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 1   map, then the answer is no?
  


 2       A.    Well, they do show the width of the river the
  


 3   way the cartographer drew the map at the time.  I just
  


 4   don't -- you know, I don't think that the cartographer
  


 5   has any arrows in there saying it's X distance across
  


 6   the river here.  It's just what the cartographer drew.
  


 7       Q.    Now, is it your understanding that the law
  


 8   requires a federal officer transferring land to
  


 9   specifically state in the transfer document, deed, what
  


10   have you, if he was going to reserve navigable -- or
  


11   lands underlying a navigable waterway?
  


12       A.    I don't know what the federal officer's
  


13   marching orders were, so to speak.  I just know that
  


14   they deeded out the pieces of property that I discuss
  


15   in the report.
  


16       Q.    And you don't have any idea what the legal
  


17   significance of any of the deeds that they deeded out
  


18   that included land under a navigable waterway would be?
  


19       A.    No.
  


20       Q.    You conclude from the fact that they didn't
  


21   reserve it, that they thought it was not navigable?
  


22       A.    Correct.  There are over a hundred of the
  


23   patents along the river deeded out in multiple times, I
  


24   mean different chronological periods to different
  


25   individuals by presumably different land agents; and
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 1   none of them suggested that the bed of the river was
  


 2   going to be withheld due to navigability.
  


 3       Q.    Does your presumption go away after the date
  


 4   of statehood?
  


 5       A.    That --
  


 6       Q.    That a deed that doesn't reserve land
  


 7   underlying a navigable river means it's been
  


 8   transferred?
  


 9       A.    I don't remember whether any of these patents
  


10   are after statehood.
  


11       Q.    Well, my point is, is the title -- if it is a
  


12   navigable river, the title changes at statehood, right,
  


13   from the feds to the state?
  


14       A.    I believe that's correct.
  


15       Q.    Yeah, I think it is, too.
  


16       A.    Yeah.
  


17       Q.    So we can agree about that.
  


18             And my point being, it would no longer be a
  


19   presumption, and the feds would no longer have the
  


20   right of reservation, under your theory, if they didn't
  


21   own it?
  


22       A.    Correct.
  


23       Q.    So to the extent that your conclusions are
  


24   based on patents that occurred after the date of
  


25   statehood, the nonreservation argument goes away?
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 1       A.    I'm just reporting what these patents said.
  


 2   I can't tell you what the legal implications are about
  


 3   whether they were properly or improperly granted or
  


 4   not.
  


 5       Q.    No, I'm not saying they were proper or
  


 6   improper.  I'm just saying that if they covered -- if
  


 7   the feds give a patent in 1930 to somebody that covers
  


 8   a piece of the Colorado River and the legal description
  


 9   that they give includes river bottom, the feds don't
  


10   own the land, so they can't give it away, can they?
  


11       A.    That would be a legal conclusion.  I can't
  


12   answer that.  I can just report what the people did at
  


13   the time.
  


14       Q.    You know enough to agree that I can't sell
  


15   your land, right?
  


16       A.    Yes.
  


17       Q.    Under D, starting on Page 73 and going over
  


18   to 74, you discuss a couple patents, one in 1929 and
  


19   one in 1952?
  


20       A.    Yes.
  


21       Q.    And you indicate or you talk about a dry
  


22   riverbed?
  


23       A.    Would you point me to where that phrase is?
  


24       Q.    Well, I take it back.  It's river bottom
  


25   land.  It's on Page 74.
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 1       A.    Yes.
  


 2       Q.    If there wasn't any water flowing in the
  


 3   river, how did the people at that time determine what
  


 4   was bottomland and what wasn't?
  


 5       A.    I don't know.  This is just what the agent
  


 6   wrote, and I'm just reporting what the agent wrote.
  


 7       Q.    On Page 75 I need you to explain something
  


 8   for me, the last line of the Paragraph 1:  Furthermore,
  


 9   the regular flooding of the river, which is noted in
  


10   this patent file, suggests the river's erratic nature.
  


11             How can an event that occurs regularly be
  


12   erratic?
  


13       A.    I believe I'm paraphrasing what's in the
  


14   patent file here.  I believe the phrasing either is --
  


15   regular flooding of the river is either directly from
  


16   the patent file or my paraphrasing it from the patent
  


17   file.  I do indicate it's from the patent file, though.
  


18   So that's just what's in the patent file.
  


19       Q.    No quotes?
  


20       A.    Correct.  It's probably paraphrasing then.
  


21       Q.    Okay.  Well, would you generally agree with
  


22   me that if something's regular, it's not erratic?
  


23       A.    Again, I'm just --
  


24       Q.    We're just talking about the English language
  


25   at this point.
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 1       A.    Right.
  


 2       Q.    Regular is not erratic?
  


 3       A.    I don't know what regular would have meant as
  


 4   far as the way it was used in the patent file.
  


 5       Q.    The general proposition, if a flood occurs,
  


 6   would you agree that property outside of the
  


 7   traditional bounds of a river can get wet?
  


 8       A.    Yes.
  


 9       Q.    The reservation obligation of the Federal
  


10   Government would only apply to lands within -- I
  


11   believe I've got this right -- the mean high water mark
  


12   of a river that was navigable?
  


13       A.    I believe that's the federal test for
  


14   navigability.
  


15       Q.    Yes.  So they would need not -- if they are
  


16   deeding something out, they wouldn't reserve anything
  


17   above whatever that metes and bounds would be?
  


18       A.    As a general proposition, I guess so.
  


19       Q.    Thank you.
  


20             How many floods a year does it take to make a
  


21   river erratic?
  


22       A.    I have no idea.
  


23       Q.    Do you have any idea how many days since 1860
  


24   to the date of statehood the Gila River was at a flood
  


25   stage?
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 1       A.    No, I don't.
  


 2       Q.    Any calculations at any time how long the
  


 3   floods existed on the Gila River for any specific time
  


 4   frame?
  


 5       A.    No.
  


 6       Q.    Have I got this right, that you consider --
  


 7   or you conclude that the Desert Land Act of 1877
  


 8   prohibited irrigation water from coming from a
  


 9   navigable river?
  


10       A.    That's my understanding of the language that
  


11   I quote.
  


12       Q.    Okay.  That's your legal opinion?
  


13       A.    I'm not offering a legal opinion.  It's a
  


14   historian's opinion based on simply reading the
  


15   language.
  


16       Q.    Now, if it did come from a navigable stream,
  


17   you would conclude that that meant they couldn't get a
  


18   patent?
  


19       A.    A Desert Land Act patent.
  


20       Q.    Right.
  


21       A.    Yes.
  


22       Q.    You've got the operative portions of the
  


23   Desert Land Act set out on Page 78, right, and runs
  


24   over to 79 --
  


25       A.    Yes.
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 1       Q.    -- that you would cite to support those
  


 2   conclusions?
  


 3       A.    Yes.
  


 4       Q.    Could you show me the specific language that
  


 5   supports the conclusion that the water can't be from a
  


 6   navigable river?
  


 7       A.    That's what the quote says at the bottom of
  


 8   the page, carry it over.  And I believe I italicized
  


 9   the and not navigable.  Yeah, I added the italics, and
  


10   not navigable, meaning that the water for a Desert Land
  


11   Act patent had to come from a stream that was not
  


12   navigable.
  


13       Q.    This was your interpretation?
  


14       A.    Yes.
  


15       Q.    Nobody told you that's what this Act meant?
  


16       A.    No, this is from my reading the language as a
  


17   historian.
  


18       Q.    Did you find any patents that were given to
  


19   lands that had water from the Gila?
  


20       A.    Patents that --
  


21       Q.    Under the Desert Land Act.
  


22       A.    Well, some of them took their water from
  


23   irrigation canals; not directly from the Gila, but from
  


24   canals that took the water from the Gila.
  


25       Q.    Like the Buckeye Canal?
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 1       A.    Yes.
  


 2       Q.    If I had an appropriation out of the Gila
  


 3   River before the adoption of the Desert Land Act, could
  


 4   I have used that appropriation to get a patent under
  


 5   the Desert Land Act?
  


 6       A.    I don't know.
  


 7       Q.    You go on on Page 79 to start talking about
  


 8   Desert Land Act entries?
  


 9       A.    Yes.
  


10       Q.    And I take it these entries got their water
  


11   from the Gila?
  


12       A.    Yes.
  


13       Q.    And is the reason that you have included them
  


14   in your report because they got their water from the
  


15   Gila and your conclusion that the Gila is not a
  


16   navigable river or they wouldn't have gotten their
  


17   patents?
  


18       A.    Yes.
  


19       Q.    Regarding the federal land grants in Arizona
  


20   on Page 84, it starts on --
  


21       A.    Yes.
  


22       Q.    -- what I got out of this two-paragraph,
  


23   three-paragraph discussion was that you're stating that
  


24   the feds gave the State of Arizona some lands in
  


25   substitution for lands underlying navigable waters that
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 1   they had done something else with?
  


 2       A.    They could have selected other lands.  If a
  


 3   navigable body of water also, for example, ran through
  


 4   Section 16 or 36, which say, for example, Section 16,
  


 5   which was granted, I believe with the Enabling Act, to
  


 6   the State of Arizona, and since Section 16 already
  


 7   contained the full 640 acres, if there hypothetically
  


 8   had been a navigable body of water also flowing through
  


 9   that, then the State would be allowed to chose acreage,
  


10   the equivalent for the navigable body of water, because
  


11   it in effect already had the title to the navigable
  


12   body of water.  So they wouldn't be -- in other words,
  


13   it would be two overlapping claims to Section 36.
  


14       Q.    Do you have any statutory authority that the
  


15   Federal Government could do that for lands underlying
  


16   navigable waters?
  


17       A.    They did that with relation to lands that
  


18   were granted to railroads, lands that were granted to
  


19   Indian reservations, lands that were granted within
  


20   national forests.  So because I know that they did that
  


21   in those cases, I made the assumption that they could
  


22   also do that for a similar type of thing involving
  


23   navigable rivers.
  


24       Q.    But we don't have a citation to any federal
  


25   authority that says they can do that, correct?
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 1       A.    No.
  


 2       Q.    This is Littlefield on the law?
  


 3       A.    I think it's a reasonable assumption because
  


 4   of the examples I just provided.
  


 5       Q.    Going now to the state disposition of
  


 6   federally granted lands.
  


 7       A.    Is that a question?
  


 8       Q.    I'm just telling you where I'm going.
  


 9       A.    Okay.
  


10       Q.    The question is, do you agree that the time
  


11   frame that we're dealing here with the disposition of
  


12   these lands is over a hundred years since Winkleman --
  


13   the time frame Winkleman indicated the Gila would have
  


14   been in its natural and ordinary condition?
  


15       A.    I don't remember when the case Winkleman took
  


16   place.
  


17       Q.    Assuming that it was, would it be reasonably
  


18   safe to assume that anybody dealing with these lands at
  


19   that time had never seen the Gila in its natural and
  


20   ordinary condition?
  


21       A.    Could you give me a year?
  


22       Q.    Oh, pick 1840.
  


23       A.    I'm confused by your question.  Could you
  


24   rephrase it?
  


25       Q.    Sure.  I just -- you've got some state people
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 1   who were selling land that they got from the feds to
  


 2   people, right?
  


 3       A.    Yes.
  


 4       Q.    Okay.  And they're selling land that
  


 5   underlies the Gila River?
  


 6       A.    Correct.
  


 7       Q.    But they've never seen the Gila River in its
  


 8   ordinary and natural condition?
  


 9       A.    That's probably --
  


10       Q.    If --
  


11       A.    That's probably likely.
  


12       Q.    If it's 1840 or before then that the natural
  


13   condition existed, right?
  


14       A.    That's probably correct.
  


15       Q.    Now, on Page 88 you start to talk about state
  


16   patents, and you're talking about the state not
  


17   reserving any sovereign rights in patents they sold on
  


18   the Gila River?
  


19       A.    Yes.
  


20       Q.    Okay.  And by sovereign rights, do you mean
  


21   that the state didn't reserve their right to own the
  


22   land underlying a navigable river, the Gila?
  


23       A.    I believe that's correct.
  


24       Q.    What leads you to the conclusion that the
  


25   state should have reserved those, quote/unquote,


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







Transcript of Proceedings, Vol. VII - August 19, 2014 1595


  


 1   sovereign rights in disposing of land?
  


 2       A.    I believe that those lands are held in public
  


 3   trust, or should be anyway.
  


 4       Q.    Okay.  Can't the state sell public trust
  


 5   land?
  


 6       A.    I don't know.  I'm just reporting what it did
  


 7   here.
  


 8       Q.    It sold some land?
  


 9       A.    Correct.
  


10       Q.    Okay.  Do you know anything about the law in
  


11   Arizona that indicates that they could not sell lands
  


12   underlying a navigable river?
  


13       A.    I don't know.
  


14       Q.    So, for example, you don't know if the state
  


15   could sell some land that's in the Colorado River down
  


16   around Yuma?
  


17       A.    I think that's part of what this whole
  


18   proceeding is about, isn't it?
  


19       Q.    I'm talking about a different river now.
  


20       A.    Yeah.
  


21       Q.    The Colorado.
  


22       A.    Yeah.  No, I understand.
  


23       Q.    You admit that's navigable.
  


24       A.    I don't know.
  


25       Q.    Is it fair to say that the conclusions that
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 1   you drew starting on Page 90 once again are your
  


 2   conclusions?
  


 3       A.    Yes.
  


 4       Q.    In there you talk about several parties
  


 5   having expressed implicit opinions about the
  


 6   navigability of the river, correct?
  


 7       A.    Yes.
  


 8       Q.    Could you tell me how you use the word
  


 9   implicit?  Define it for me.
  


10       A.    Meaning by their actions with regard to what
  


11   the state sold and by the actions of what the parties
  


12   who purchased it suggest.
  


13       Q.    And these implicit opinions were all rendered
  


14   around the times that you discuss the patents in your
  


15   report?
  


16       A.    Yes.
  


17       Q.    Based on my analysis, and I could be wrong, I
  


18   will admit that, this means, by my count, in your
  


19   report you only examined two patents that were
  


20   transferred in the 1800s; is that correct?
  


21       A.    State patents?
  


22       Q.    Yeah.
  


23       A.    I don't think they could have done that.  The
  


24   State wasn't formed until 1912.
  


25       Q.    Oh, I'm sorry, I was talking federal patents.


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







Transcript of Proceedings, Vol. VII - August 19, 2014 1597


  


 1       A.    I'm confused now.
  


 2       Q.    I mean your conclusion then you talk -- you
  


 3   have both the state and federal patents as one?
  


 4       A.    Yes.  It's a conclusion section that
  


 5   discusses both the state and the federal patents.
  


 6       Q.    Right.  And we only have two patents that are
  


 7   pre-1900?
  


 8       A.    Federal patents?
  


 9       Q.    Yeah --
  


10       A.    No.
  


11       Q.    -- in the discussion.
  


12       A.    That's what all of those exhibits, exhibit
  


13   maps demonstrate.  There were over a hundred of them,
  


14   federal patents.  And there are also, I think, roughly
  


15   60 state patents.
  


16       Q.    So my understanding is wrong?
  


17       A.    Yes, your understanding is wrong.
  


18       Q.    Okay.  Well, that's part of the reason we're
  


19   here.
  


20       A.    Yes, your understanding is definitely wrong.
  


21       Q.    You do, however, discuss quite a number of
  


22   patents that go as far up as 1950, I believe, true?
  


23       A.    The majority of them are prior to statehood,
  


24   but there are some that are post-statehood.
  


25       Q.    Well, could you -- the ones that were like in


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







Transcript of Proceedings, Vol. VII - August 19, 2014 1598


  


 1   the 1950s, explain to me the significance of a 1950ish
  


 2   state patent on a determination of whether a river was
  


 3   navigable in 1912?
  


 4       A.    Just the fact that the state -- are you
  


 5   talking about a state patent now?
  


 6       Q.    Uh-huh.
  


 7       A.    Just the fact that the state transferred the
  


 8   title when it sold the property.
  


 9       Q.    Regarding your discussion of state patents
  


10   and your reservation of sovereign rights theory --
  


11       A.    Yes.
  


12       Q.    -- none of the state patents were transferred
  


13   before 1912, by definition, right?
  


14       A.    Yes.
  


15       Q.    Do you know if any of the people transferring
  


16   the lands covered by those patents were making
  


17   navigability decisions at the time that they made the
  


18   transfer?
  


19       A.    Well, implicitly they were because of the
  


20   fact that that's what they transferred.
  


21       Q.    In your research, did you find any indication
  


22   that any of those people had done any research to
  


23   determine whether the Gila was navigable?
  


24       A.    I didn't see anything about that one way or
  


25   the other.
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 1       Q.    Did you find anything one way or another that
  


 2   indicated whether they did any research to determine
  


 3   the ordinary and natural condition of the Gila?
  


 4       A.    No, I didn't see anything of that nature.
  


 5       Q.    With regards to the determine -- you
  


 6   understand that the courts have instructed us to
  


 7   determine the ordinary and natural condition of the
  


 8   Gila, correct?
  


 9       A.    Yes.
  


10       Q.    Okay.  What date do you understand we're
  


11   supposed to make this determination as of?
  


12       A.    Of ordinary and natural?
  


13       Q.    Uh-huh.
  


14       A.    I don't know.
  


15       Q.    On Page 92 in Chapter 3, you state the Gila
  


16   was erratic, unreliable and obstructed by sandbars,
  


17   gravel beds and boulders?
  


18       A.    Yes.
  


19       Q.    Can you give us the specific location of any
  


20   of those items?
  


21       A.    Those are just a summary of what the
  


22   following documents illustrate.  Some of them
  


23   illustrate one point, others illustrate another point.
  


24   So it's just sort of a summary catchall statement that
  


25   covers the specific documents that follow.
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 1       Q.    You can't tell me where the boulders are or
  


 2   the gravel beds were?
  


 3       A.    Only to the extent that the historical
  


 4   documents that I discuss offer that information.
  


 5       Q.    You didn't do anything to determine if they
  


 6   were correctly discussing where the boulders were, for
  


 7   example?
  


 8       A.    No, I'm just reporting what the historical
  


 9   parties said in the documents that I cite in my report.
  


10       Q.    Yeah, on Page 94 -- take that back.
  


11             Can you tell me why the only Spanish
  


12   missionary you discuss in your report is Garces?
  


13       A.    I don't remember why I selected him.  I
  


14   believe he was here a couple times, and that there may
  


15   have been others that I may not have located their
  


16   records.
  


17       Q.    You seem to have a, in parts of this, a high
  


18   emphasis on navigation by steamboat, fair?
  


19       A.    Where are you talking about now?
  


20       Q.    Well, I'm on Page 95, 96.
  


21             For example, talking about Emory in the
  


22   middle of 96, he says, Emory wrote the Gila, at certain
  


23   stages, might be navigated up to the Pima villages, and
  


24   possibly with small boats at all stages of water.
  


25             That discussion that Emory's talking about is
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 1   that up to the Pima villages, it might have been
  


 2   navigated by something other than a small boat, right?
  


 3       A.    Yes.
  


 4       Q.    That something other was probably a
  


 5   steamboat, wasn't it?
  


 6       A.    Most likely, but I'm just reporting what
  


 7   Emory wrote.
  


 8       Q.    Uh-huh.
  


 9       A.    He later concluded, though, that the river
  


10   was not navigable after he had offered this opinion.
  


11       Q.    Oh, I understand that, and that was, what,
  


12   ten years or so later?
  


13       A.    I don't think it was quite that long.  I
  


14   think it was six or seven.
  


15       Q.    Had he ever returned to Arizona after that?
  


16       A.    I don't know.
  


17       Q.    I won't ask how old he was.
  


18             Now, his comments, his initial comments, were
  


19   formed around the time he was on site, at any rate; we
  


20   know that, right?
  


21       A.    Yes.
  


22       Q.    Would you agree with me that a river can be
  


23   found navigable and not have to be suitable for
  


24   steamboat navigation?
  


25       A.    Yes.
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 1       Q.    A canoe could do it?
  


 2       A.    It depends on your definition of
  


 3   navigability, but obviously if you can put a canoe in
  


 4   the water, at least under one definition of
  


 5   navigability, a canoe is being navigated in the water.
  


 6       Q.    Get in it and take a paddle and go from
  


 7   Point A to Point B?
  


 8       A.    Yes.
  


 9       Q.    That's navigation, right?
  


10       A.    Yes, under one definition.
  


11       Q.    Okay.  Under your definition, it requires
  


12   more than that, right?
  


13       A.    It requires being regular and reliable.
  


14       Q.    Okay.  What else does it require?
  


15       A.    Around the time of statehood.
  


16       Q.    What else does it require?
  


17       A.    And beyond that, I can't say.
  


18       Q.    Does it require a commercial purpose?
  


19       A.    Yes, it does.
  


20       Q.    Is travel without a commercial purpose
  


21   sufficient to establish navigability?
  


22       A.    Individual instances of a boat being on a
  


23   river does not necessarily establish navigability.  It
  


24   has to be regular and reliable and for commercial
  


25   purposes.
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 1       Q.    I think I get an answer out of there, but
  


 2   I've got to be sure.
  


 3             If I have a canoe in Phoenix and on a regular
  


 4   basis I go to Yuma because there's a good bass fishing
  


 5   lake down there, would that qualify as making the Gila
  


 6   and the portion of the Salt I went over navigable?
  


 7       A.    It would have made it that you have gotten
  


 8   your boat down the river.  I don't know whether it
  


 9   would make it as being navigable as a legal matter.
  


10       Q.    Assume I'm not -- it's not for a commercial
  


11   purpose.
  


12       A.    I don't know the answer to that.
  


13       Q.    I'm just traveling down the river to get from
  


14   Point A to Point B.
  


15       A.    If you've --
  


16       Q.    Regularly.
  


17       A.    -- gone down the river, then you went down
  


18   the river.
  


19       Q.    But regularly.
  


20       A.    And if you've done it regularly, you've done
  


21   it regularly.
  


22       Q.    You don't have any opinion?
  


23       A.    No.
  


24       Q.    Do you know where the Pima villages are that
  


25   Emory talked about?
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 1       A.    I believe they're somewhere near, generally
  


 2   speaking, near the confluence with the Salt River.
  


 3       Q.    Would they be upstream of that confluence?
  


 4       A.    I don't know.
  


 5       Q.    The quote you use of Emory on Page 97 doesn't
  


 6   state the river is not navigable, does it?
  


 7       A.    Which quote are you talking about?
  


 8       Q.    Well, I think it's the first one.
  


 9       A.    The block quote?
  


10       Q.    The Gila does not always run...
  


11       A.    Yes, I see that.
  


12       Q.    That doesn't say anywhere in there that the
  


13   river is not navigable, does it?
  


14       A.    No, it doesn't.
  


15       Q.    It's just talking about channel changes,
  


16   isn't it?
  


17       A.    Yes.
  


18       Q.    And we've already agreed that a change in
  


19   channel doesn't necessarily make a river not navigable?
  


20       A.    That's correct?
  


21       Q.    Could you tell me what would make it
  


22   difficult to find a new channel if the river changed
  


23   channels or if a river changed channels?
  


24       A.    I can't answer your question.  I don't know.
  


25       Q.    You haven't had any boating experience in
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 1   that kind of situation?
  


 2       A.    No.
  


 3       Q.    Do you believe that a river with sandbars in
  


 4   it makes the river not navigable?
  


 5       A.    It can make it difficult to navigate.
  


 6       Q.    Do you know any river with sandbars in it
  


 7   that has been declared nonnavigable because it had
  


 8   sandbars?
  


 9       A.    I don't know the answer to that question.
  


10       Q.    So the answer is, no, I don't know of any?
  


11       A.    That's correct.
  


12                  CHAIRMAN NOBLE:  Mr. Helm, we would like
  


13   to take a short break.  Would it be okay to do it now?
  


14                  MR. HELM:  At your disposal.
  


15                  CHAIRMAN NOBLE:  About five minutes.
  


16   We'll need to do some mike testing.
  


17                  (A recess was taken from 11:12 a.m. to
  


18   11:23 a.m.)
  


19                  CHAIRMAN NOBLE:  Take it away, please.
  


20   BY MR. HELM:
  


21       Q.    Moving along on Page 99 and the Wheeler
  


22   survey.
  


23       A.    Yes.
  


24       Q.    You would agree, I assume, that nowhere in
  


25   the Wheeler survey does he say that the Gila is not
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 1   navigable by the type of small boats in use during the
  


 2   period, true?
  


 3       A.    Yes.
  


 4       Q.    The quote you set out is, Wheeler evidencing
  


 5   a concern that the mining industry won't be able to use
  


 6   the West's rivers, isn't it?
  


 7       A.    Yes.
  


 8       Q.    What size boats would you understand the
  


 9   mining industry would need to make a river useful to
  


10   them?
  


11       A.    I have no idea.  I'm just reporting what
  


12   Mr. Wheeler said.
  


13       Q.    Moving on to Page 100 and the U.S. Geological
  


14   Survey Annual Reports.  Your description from the
  


15   Eleventh Report, on Pages 100 and 101, is about a
  


16   flood, isn't it?
  


17       A.    Well, it's talking about the regular
  


18   flooding, not just one flood.
  


19       Q.    And the quote is about rivers generally
  


20   located in the basin, isn't it?
  


21       A.    Yes.
  


22       Q.    That's specifically aimed at the Gila?
  


23       A.    Correct.
  


24       Q.    Again, the report you use from the Twelfth
  


25   Annual is about flooding or low water, right?
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 1       A.    Are we talking about the 1891 report again,
  


 2   or have you moved to something else?
  


 3       Q.    I've moved to the Twelfth Annual Report.
  


 4       A.    Which begins on Page one oh --
  


 5       Q.    On Page 101, Twelfth Annual up at the top.
  


 6       A.    Yes, I see that.
  


 7       Q.    And I think I asked you again, but the quote
  


 8   is about flooding and drought?
  


 9       A.    Yes, and it's with specific reference to the
  


10   Gila.
  


11       Q.    Based on your last quote from the Twelfth
  


12   Annual Report, is it your opinion that a channel not in
  


13   flood would average about 300 feet in width?
  


14       A.    That's just what the USGS report describes.
  


15   I don't know whether that's average for the Gila or any
  


16   other river.
  


17       Q.    Okay.  You're not expressing an opinion?
  


18       A.    No.  I'm just relating what the historical
  


19   parties were saying.
  


20       Q.    Going to the U.S. Geological Survey Water
  


21   Supply Paper on Page 101, the first paper you discuss
  


22   on 102 is No. 162, and it was written in 1905, correct?
  


23       A.    No, the first one it discusses above that.
  


24   It's Water Supply Paper No. 175.  But if you want to
  


25   skip that one and we can go to --
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 1       Q.    Yeah.  No, I just mean this is the first one
  


 2   on Page 102.
  


 3       A.    No, Page 102 also had a discussion about
  


 4   Geological Water Supply Paper No. 175 that's above the
  


 5   one that you're talking about.
  


 6       Q.    Okay, well, I want to talk about the one I
  


 7   want to talk about.
  


 8       A.    Okay.
  


 9       Q.    Fair enough?
  


10       A.    Sure.
  


11       Q.    And it was written in 1905, true?
  


12       A.    It was published in 1906, but it's talking
  


13   about floods in 1905.
  


14       Q.    Okay.  The observations that it's making are
  


15   from that time frame, correct?
  


16       A.    Yes.
  


17       Q.    They don't reflect the condition of the river
  


18   before civilization impacted it, correct?
  


19       A.    They're just describing what was taking place
  


20   in 1905.
  


21       Q.    Would you agree that at least one of the
  


22   photos that you then present us with, particularly on
  


23   Page 106, shows that a small boat was in use on the
  


24   Gila River?
  


25       A.    Yes, and I believe that this photo has
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 1   appeared in other portions of the testimony at this
  


 2   hearing in June.
  


 3       Q.    Well, did I understand it right, all of these
  


 4   photos in this portion, with the exception of the one
  


 5   on Page 108, are from the 1905 flood?  Have I got that
  


 6   right?
  


 7       A.    I believe that's correct.
  


 8       Q.    Okay.  Now, were they taken during the rising
  


 9   limb of the flood or the receding limb, if you know?
  


10       A.    I don't know.  I would guess they're probably
  


11   on the receding end because they're trying to make
  


12   repairs.
  


13       Q.    Yeah, the bridges are down --
  


14       A.    Yeah.
  


15       Q.    -- and they're trying to repair?
  


16             So you would suspect that there was more
  


17   water there at some point?
  


18       A.    Yes.
  


19       Q.    You don't have any idea of the cfs that was
  


20   passing in these photos, do you?
  


21       A.    No.
  


22       Q.    Again, with your discussion of Paper No. 289
  


23   at --
  


24       A.    What page are you on?
  


25       Q.    Good question.
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 1       A.    Oh, Page 108?
  


 2       Q.    Page 108.
  


 3       A.    Yes, I see it.
  


 4       Q.    That paper was written in 1910, correct?
  


 5       A.    Yes.  It's about the water supply of 1910.
  


 6   It may have been written 1911, but anyway, about that
  


 7   time.
  


 8       Q.    And, once again, it's indicative of the
  


 9   condition of the water at that time frame?
  


10       A.    Yes.
  


11       Q.    And there's no question that's well after the
  


12   river had lost its standing as being in a natural and
  


13   ordinary condition?
  


14       A.    I believe that's correct.
  


15       Q.    Finally, you talk about water -- or Survey
  


16   Water Supply Paper No. 1049.  That was written in 1947,
  


17   correct?
  


18       A.    Where are you now in the --
  


19       Q.    109, the top paragraph, second line.
  


20       A.    Yes, it was published in 1947.
  


21       Q.    It's summarizing gauge records at Dome on the
  


22   Gila over a hundred years after the river was last in
  


23   its natural and ordinary condition; is that fair?
  


24       A.    I believe so.
  


25       Q.    Going on now to the unpublished records of
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 1   the U.S. Geological Survey.  You here start a
  


 2   discussion again about Wheeler?
  


 3       A.    Correct.
  


 4       Q.    And you give a quote, where he states there
  


 5   are only three navigable rivers in the West?
  


 6       A.    Yes.
  


 7       Q.    And you note that the Gila was not one of
  


 8   them?
  


 9       A.    Correct.
  


10       Q.    The quote that you're dealing with, like
  


11   Wheeler's earlier one, is focused on finding rivers
  


12   that were capable of carrying freight, correct?
  


13       A.    Yes.
  


14       Q.    Do you understand that a river must be
  


15   capable of carrying freight to be determined to be
  


16   navigable?
  


17       A.    I'm just reporting what Wheeler said in his
  


18   first document about navigation in the West.
  


19       Q.    You're not expressing any opinion about
  


20   whether a river should be capable of carrying freight
  


21   to be navigable?
  


22       A.    No, I'm not.  I'm just reporting what Wheeler
  


23   said.
  


24       Q.    And I think you would agree that Wheeler was
  


25   not writing to assess the navigability of rivers in the
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 1   West for purposes of determining ownership of their
  


 2   beds based on the Equal Footing Doctrine?
  


 3       A.    I don't know what his purpose was.  I'm just
  


 4   reporting what he said.
  


 5       Q.    Okay.  Then on Page 110 you start a
  


 6   discussion about a fellow named Murphy.
  


 7       A.    Yes.
  


 8       Q.    And he was studying rivers looking for
  


 9   hydroelectric dam sites, correct?
  


10       A.    Yes.
  


11       Q.    Okay.  In the quotes that you set out on 110
  


12   and 111, Murphy acknowledges that the river runs dry,
  


13   at least in part, from the use of water for irrigation.
  


14             And that the river being the Gila; is that
  


15   true?
  


16       A.    Yes.
  


17       Q.    Do you agree that Murphy's study was not of
  


18   the river in its ordinary and natural condition?
  


19       A.    Yes.
  


20       Q.    Do you agree that that report was being done
  


21   in preparation for Arizona's selection of lands
  


22   post-statehood?
  


23       A.    That's correct, and the legislation that
  


24   granted the lands to Arizona specifically said that
  


25   Arizona could not choose public domain lands that would
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 1   be potentially useful for hydroelectric power.  And
  


 2   that's why Murphy was writing his report, because he
  


 3   was identifying those sites so that Arizona would not
  


 4   choose those locations for its congressionally granted
  


 5   lands.
  


 6       Q.    Did he pick any sites on the lower Gila?
  


 7       A.    I don't know whether he did or not.
  


 8       Q.    It was published in 1915, correct?
  


 9       A.    Yes.
  


10       Q.    Is it your understanding that it's necessary,
  


11   for a river to be navigable, it must be capable of
  


12   having a hydroelectric site on it?
  


13       A.    I'm just reporting how Mr. Murphy described
  


14   the Gila River.  I'm not making a judgment one way or
  


15   the other about whether it was navigable or not.
  


16       Q.    And is your comment on Page 111 about the
  


17   railway running along the Gila hindering commercial
  


18   transportation actually Murphy stating that the Gila
  


19   was not relied on, or is this your conclusion from
  


20   Murphy, who was indicating that the railroad would have
  


21   to be relocated for a dam?
  


22       A.    That's what he says.
  


23       Q.    And you're just reporting it?
  


24       A.    Correct.
  


25       Q.    Going on to Page 112 and the U.S. Reclamation
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 1   Service Annual Report.
  


 2       A.    Yes.
  


 3       Q.    The report was published in 1903, correct?
  


 4       A.    Yes.
  


 5       Q.    And it acknowledges that irrigation on the
  


 6   Salt and the Gila had outstripped the ability of these
  


 7   rivers to provide water for the lands, true?
  


 8       A.    Correct.
  


 9       Q.    And the conclusion is, it was civilization
  


10   that stripped those waters, correct?
  


11       A.    Yes.
  


12       Q.    The Ninth Report that you talk about was
  


13   published in 1911, true?
  


14       A.    What page are you on here?
  


15             Oh, Page 113?
  


16       Q.    Yeah.
  


17       A.    Yes?
  


18             What's your question about it?
  


19       Q.    It was published in 1911?
  


20       A.    Yes.
  


21       Q.    And it's a discussion about the period just
  


22   prior to its publication, correct?
  


23       A.    Yes.
  


24       Q.    The flood season that it talks about as a
  


25   consequence is long after civilization has started
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 1   impacting the Gila River, correct?
  


 2       A.    Yes.
  


 3       Q.    Once again, on Page 117 you have the summary
  


 4   and conclusion for your Chapter 3.  And again, is it
  


 5   fair to say that these are your conclusions and not the
  


 6   conclusions of the writers?
  


 7       A.    Correct.
  


 8       Q.    Going on now to your Chapter 4 on newspapers.
  


 9       A.    Okay.
  


10       Q.    At the end of your paragraphs, under A, you
  


11   tell us that newspapers did, however, carry stories
  


12   about a few reckless and dangerous attempts to boat
  


13   down the stream, which further underscored why no one
  


14   viewed the Gila as a possibility for commercial
  


15   navigation.  Do you see that language?
  


16       A.    Yes.
  


17       Q.    Are the adjectives your adjectives?
  


18       A.    Yes.
  


19       Q.    At the end of Section A, you end it by
  


20   concluding that all of the stories conclude that no one
  


21   considered the Gila as a possible river for commercial
  


22   navigation.  Again, that's your conclusion?
  


23       A.    Yes.
  


24       Q.    And is commercial navigation in your
  


25   conclusion different from general navigation?
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 1       A.    They're both similar.
  


 2       Q.    What's the difference?
  


 3       A.    One would be boats carrying cargo or things
  


 4   for sale.  The other would be just boats on the river.
  


 5       Q.    Is one a requirement to hold the river
  


 6   navigable and the other isn't?
  


 7       A.    My understanding is that to find the river
  


 8   navigable, it would need to involve commercial
  


 9   navigation.
  


10       Q.    Turning a lot of pages.
  


11             Once again, your conclusions for that section
  


12   there on Page 144 -- and it's the standard question --
  


13   those are your conclusions and your interpretations,
  


14   right?
  


15       A.    That's correct.
  


16             Let me modify that.  The quoted words that
  


17   appear right under letter C are words that I have
  


18   extracted from various newspaper articles, but the rest
  


19   of it is my conclusion.
  


20       Q.    Reckless doesn't appear there, does it?
  


21       A.    I'm sorry?
  


22       Q.    The word reckless doesn't appear there, does
  


23   it?
  


24       A.    Reckless apparently was not one of the words
  


25   that was in the newspaper articles, or I probably would
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 1   have put it in there.
  


 2       Q.    You just put it in at the first of the
  


 3   chapter?
  


 4       A.    I did, that's correct.
  


 5       Q.    Okay.  Chapter 5 now on Page 145, you begin
  


 6   your discussion of boats.  And the impression I got
  


 7   from reading it was, you limited the study to boats on
  


 8   the Colorado River.  Is that fair?
  


 9       A.    Mostly.  There's a section that talks about
  


10   watercraft in general in the West that's towards the
  


11   end of this chapter, but mostly it's a discussion of
  


12   the Colorado.
  


13       Q.    Is the Gila similar to the Colorado?
  


14       A.    In some respects, but the Colorado carries
  


15   significantly larger flows.
  


16       Q.    Okay.  Does it have bigger canyons than the
  


17   lower Salt, or the lower Gila?
  


18       A.    No.
  


19       Q.    Does it have more rocks in the river?
  


20       A.    That, I don't know.
  


21       Q.    Does it have more rapids?
  


22       A.    That, I don't know, also.
  


23       Q.    Do you believe that the law requires that we
  


24   measure the navigability of the Gila by judging it
  


25   against boats similar to the ones used on the Colorado?
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 1       A.    I included this chapter simply because I
  


 2   thought it was relevant to understand the nature of
  


 3   watercraft that were being used at the time for
  


 4   commercial purposes.  And because, historically
  


 5   speaking, many parties recognize the Colorado as being
  


 6   navigable, I thought it was appropriate to discuss the
  


 7   kind of watercraft that were operating around the time
  


 8   and before statehood on the Colorado.
  


 9       Q.    Didn't canoes operate on the Colorado?
  


10       A.    I don't know if they did.  I did provide some
  


11   examples of other types of boats, such as Mr. Wheeler's
  


12   upstream rowboat expedition and then John Powell's dory
  


13   expedition down through the Grand Canyon.
  


14       Q.    Do we have any examples of boats that were
  


15   used on the Gila in this assessment?
  


16       A.    As I said, I was -- I chose the Colorado
  


17   because it was widely recognized as being navigable,
  


18   and since I was going to be discussing boats, I thought
  


19   it was appropriate to discuss boats that were in
  


20   operation on the river that pretty much everyone
  


21   recognized as being navigable.
  


22       Q.    Okay.  Does that answer mean that there
  


23   aren't any boats on the Gila talked about in this
  


24   thing?
  


25       A.    I don't discuss any boats on the Gila in this


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







Transcript of Proceedings, Vol. VII - August 19, 2014 1619


  


 1   chapter, if that's your question.
  


 2       Q.    That's my question.
  


 3       A.    Yes, I don't discuss any boats on the Gila in
  


 4   this.
  


 5       Q.    That's the answer I was looking for.
  


 6       A.    Okay.
  


 7       Q.    You start out talking about the J.C. Ives on
  


 8   Page 146, and I would like to know if, on the lower
  


 9   Gila, there are any gorges similar to the ones
  


10   encountered by Ives?
  


11       A.    I've only driven through the lower Gila River
  


12   area, and I don't believe there are any similar gorges.
  


13   So from my experience, I would say no.
  


14       Q.    Would you agree that the Gila doesn't suffer
  


15   from rip or spring tides?
  


16       A.    I don't know that, the answer to that.
  


17       Q.    Do you know where any rapids are located on
  


18   the lower Gila?
  


19       A.    No, I don't.
  


20       Q.    What obstacles are there located on the lower
  


21   Gila that are similar to the obstacles in the Colorado?
  


22       A.    I don't know.
  


23       Q.    What portion of the Gila River is similar to
  


24   the portion of the Colorado that John Wesley Powell
  


25   passed through?
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 1       A.    Probably none of it.
  


 2       Q.    The same question for Wheeler.
  


 3       A.    I don't know about the portion of the river
  


 4   between where Wheeler started his expedition and
  


 5   Diamond Creek, where he ended.  I'm unfamiliar with
  


 6   what that portion of the Colorado River is like.
  


 7       Q.    Generally, have you restricted your
  


 8   discussion to steamboats of more than 50 feet?
  


 9       A.    No, I talked about Powell's dories.  I talked
  


10   about Wheeler's rowboats, I guess they were.  But I did
  


11   talk about steamboats, too.
  


12       Q.    A lot?
  


13       A.    Yes.
  


14       Q.    Do you believe that a boat must be large
  


15   enough to carry commerce to qualify as a boat that
  


16   would be a test for the navigability of a river?
  


17       A.    I believe that's part of the definition.
  


18       Q.    How big would that be; do you know?
  


19       A.    No, I don't know.
  


20       Q.    You have submitted prior reports in this
  


21   matter?
  


22       A.    Correct.
  


23       Q.    Is there anything from any of those prior
  


24   reports that you would like to withdraw at this point?
  


25       A.    No.
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 1       Q.    You've testified in this matter at prior
  


 2   times?
  


 3       A.    That's correct.
  


 4       Q.    Is there anything from your testimony that
  


 5   you would like to withdraw at this time?
  


 6       A.    No.
  


 7       Q.    Do I understand it correctly that you have no
  


 8   opinion on what the Gila River would have looked like
  


 9   in its natural and ordinary condition on the day of
  


10   statehood in Arizona?
  


11       A.    That's correct.
  


12       Q.    I have to ask the classic one.  You were here
  


13   while Mr. Fuller testified, weren't you?
  


14       A.    Yes, I was.
  


15       Q.    Did you hear him testify about anything that
  


16   you disagree with?
  


17                  CHAIRMAN NOBLE:  John.
  


18                  MR. HELM:  I have to do it, you know,
  


19   that.
  


20                  CHAIRMAN NOBLE:  Come on, please.
  


21                  THE WITNESS:  I don't remember the
  


22   details of his testimony.  I do remember there was a
  


23   lot of discussion about how he canoed or boated various
  


24   segments of the Gila River and -- you know, and I
  


25   recall that he had a PowerPoint presentation about the
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 1   different types of watercraft that were in use in the
  


 2   West.  I don't remember the specific details.
  


 3   BY MR. HELM:
  


 4       Q.    You don't have any specifics that come to
  


 5   mind that you want to stand up at this point and say I
  


 6   disagree with what he said?
  


 7       A.    No.
  


 8                  CHAIRMAN NOBLE:  Mr. Fuller appreciates
  


 9   that, John.
  


10                  MR. HELM:  I'm trying to get him a good
  


11   job, I mean...
  


12   BY MR. HELM:
  


13       Q.    Is it fair to say that you did no historical
  


14   research or studies regarding split or multiple
  


15   channels on the Gila River?
  


16       A.    No, I did not.
  


17       Q.    You wouldn't have any opinions about the
  


18   physical makeup of any sandbars that are alleged to
  


19   exist within the lower Gila?
  


20       A.    No, I would not have any opinion on that.
  


21       Q.    You're not aware of any waterfalls that exist
  


22   on the lower Gila?
  


23       A.    No, I am not.
  


24       Q.    Are you aware of any beaver dams that ever
  


25   existed on the lower Gila?
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 1       A.    No, I am not.
  


 2       Q.    In your historical research, you didn't find
  


 3   any writings by anybody that said, boy, I had a
  


 4   miserable time trying to get down this river because it
  


 5   was all dammed up by beavers?
  


 6       A.    No, I didn't see anything like that.
  


 7       Q.    Do I understand you didn't testify in the
  


 8   San Pedro?
  


 9       A.    No, I did not.
  


10       Q.    Or the Santa Cruz?
  


11       A.    That's correct.
  


12       Q.    Do you know why you didn't do that?
  


13       A.    I was not asked to do that by my client, Salt
  


14   River Project.
  


15       Q.    Did you look at the boat that the Kolb
  


16   brothers used on the Colorado?
  


17       A.    As I recall, I think Mr. Fuller had a
  


18   photograph or two of that in his presentation, but I
  


19   didn't look at it myself.
  


20       Q.    As part of your research, you didn't?
  


21       A.    No.
  


22       Q.    Joy had asked you about your selection of
  


23   photographs --
  


24       A.    Yes.
  


25       Q.    -- in this matter, and I kind of understood
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 1   your answer like you were really talking about
  


 2   documents, and so could you tell me the criteria you
  


 3   used to select your photographs for your report?
  


 4       A.    I selected the photographs based on the
  


 5   indices that were available at the different archives
  


 6   that I list at the front of my report and, also, that I
  


 7   used in my PowerPoint.  They do have indices or also
  


 8   what are known to historians and archivists as finding
  


 9   aids; and based on the indices and finding aids that
  


10   listed photographs, I retrieved the ones of the Gila
  


11   River.
  


12       Q.    Did you search the National Archives online
  


13   photos?
  


14       A.    I think the Library of Congress has online
  


15   photos.  I don't think the National Archives does.  You
  


16   could correct me on that, but I think it's only the
  


17   Library of Congress that has those.
  


18       Q.    Did you search the National Archives online
  


19   newspapers?
  


20       A.    The National Archives, to the best of my
  


21   knowledge, doesn't have online newspapers.  Again, that
  


22   would be the Library of Congress.
  


23       Q.    All the patents that you relied on were
  


24   issued on or after 1871 for the lower Gila, true?
  


25       A.    Yes, without going back and looking at them
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 1   specifically.  But I retrieved the ones that touched or
  


 2   overlay the Gila River, and if 1871 is the earliest,
  


 3   then that's the earliest one that I got.
  


 4       Q.    You would agree that by 1871 there were
  


 5   substantial diversions of water out of the Gila taking
  


 6   place, correct?
  


 7       A.    I don't know about substantial, but there
  


 8   probably were diversions either there or along the Salt
  


 9   River.
  


10       Q.    You would also agree that patents issued
  


11   after 1913 would suffer the effects of Roosevelt Dam's
  


12   diversion, correct?
  


13       A.    Yes.
  


14       Q.    As I understand it, when the feds were
  


15   conveying sections, they either were transferring a
  


16   section or a quarter section; have I got that right?
  


17       A.    No.  You're talking about issuing patents?
  


18       Q.    Yes.
  


19       A.    No.  Frequently the parcels were -- they
  


20   could be 40 acres, 80 acres, 160.  160 was the amount
  


21   that they would transfer under a homestead patent, but
  


22   that doesn't mean an applicant necessarily would want
  


23   160 acres.  So it just depended on what the applicant
  


24   wanted.  Some of them could be as small as 10 acres.
  


25   It's --
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 1       Q.    Did they customize the legal descriptions?
  


 2       A.    Yeah, they did, you know, the south half of
  


 3   the northeast quarter or the northwest quarter and so
  


 4   on.
  


 5             And they all didn't have to be in the same
  


 6   section either.  A patent could include land -- one
  


 7   patent could include land in adjacent sections or
  


 8   sometimes not even adjacent sections, but it would
  


 9   still be the same patent.
  


10       Q.    I just have a couple more.
  


11       A.    Okay.
  


12       Q.    I don't want to encroach on any
  


13   confidentiality aspect, but can you tell us who your
  


14   client was on the Kern River testimony?
  


15       A.    That case was Nickel, N-I-C-K-E-L, versus
  


16   California, and Nickel was my client, George W. Nickel.
  


17   And it's not confidential.  I testified for 11 days
  


18   there, so everybody knows who I was doing it for.
  


19       Q.    Makes me a walk in the park, doesn't it?
  


20       A.    Yeah, I have had longer cross-exams.
  


21                  CHAIRMAN NOBLE:  Please do not suggest.
  


22                  MR. HELM:  I can drag it out a little,
  


23   if you want.
  


24                  CHAIRMAN NOBLE:  A little longer, you
  


25   mean.
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 1                  MR. SPARKS:  That's not a challenge,
  


 2   John.
  


 3   BY MR. HELM:
  


 4       Q.    You testified, I believe to a question that
  


 5   Joy asked you, that you were aware of court cases where
  


 6   the courts had relied on survey documents to determine
  


 7   navigability; have I got that right?
  


 8       A.    Only in a general sense.  I can't point to
  


 9   specific cases.  I believe that they have considered
  


10   them.
  


11       Q.    You don't know of a case where they said
  


12   that?
  


13       A.    Well, the outcome of the Nickel v. California
  


14   case, among other sources that the judge cited in that
  


15   case, were the survey documents.
  


16       Q.    Is that Nickel case a -- how would I say -- a
  


17   record case?
  


18       A.    I believe it's public record, yes, in
  


19   California.
  


20       Q.    Has it been on appeal?
  


21       A.    I don't know whether it was appealed or not.
  


22   It may very well have been.  My role ended after I
  


23   testified.
  


24       Q.    Okay.  It was in a local court in California?
  


25       A.    It was in, I believe, Tulare County, even
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 1   though that's because -- no, that was in Kern County,
  


 2   I'm sorry, Kern County Superior Court.
  


 3       Q.    You indicated that PPL relied on survey data?
  


 4       A.    Apparently incorrectly, as it turns out.
  


 5       Q.    Oh, okay.  And so other than this Kern River
  


 6   case that you testified on, you're not aware or --
  


 7   you're not aware of any federal cases, Court of Appeals
  


 8   or Supreme Court cases from the federal jurisdiction
  


 9   that put any significant weight on survey documents,
  


10   are you?
  


11       A.    I don't know whether there are any cases to
  


12   that effect or not.
  


13       Q.    I'm just cleaning up a few things, and I
  


14   think you've already agreed with me on this one, but
  


15   I've got to be sure.
  


16             In the eyes of the beholder type of
  


17   situation, which you're advocating for a number of your
  


18   primary sources, you would agree that they only see
  


19   whatever they're beholding at the time they behold it,
  


20   right?
  


21       A.    Correct.
  


22       Q.    In Slide 32 of your slide presentation,
  


23   you're talking about Emory, and do you happen to know
  


24   what Emory's definition of navigability was?
  


25       A.    Other than what he put in his report to
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 1   Congress, I don't know.
  


 2       Q.    As I understand it, you haven't done any
  


 3   research on what diversions the Gila or its major
  


 4   tributaries suffered prior to statehood?
  


 5       A.    No, I have not done any work in that area.
  


 6       Q.    Do you know if all the routes of arteries of
  


 7   internal communication -- I have a horrible time with
  


 8   that phrase, but at any rate, do you know whether each
  


 9   of those, as they show up in the surveys, have a road
  


10   running parallel to them?
  


11       A.    You mean the 1864 manual, the surveys done
  


12   under those provisions?
  


13       Q.    Well, I'm not sure that it only shows up in
  


14   the 1864 manual, so if that's the only one you're aware
  


15   of that has the internal communication routes
  


16   requirements in it?
  


17       A.    Yes.
  


18       Q.    Okay.  Then, yeah, that would be restricted
  


19   to that.
  


20       A.    Then the answer is, yes, there are roads that
  


21   run adjacent to or near the Gila River.
  


22       Q.    For every one meander of the Gila done by any
  


23   of the surveyors, they indicate an internal --
  


24       A.    Yes.
  


25       Q.    -- route?
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 1       A.    Yes.
  


 2       Q.    You mentioned that you had done some boating,
  


 3   and I'm just curious, what kind of recreational boating
  


 4   was it?  Did you canoe or did you --
  


 5       A.    Oh, I've rented rowboats in the Sierra Nevada
  


 6   at Pinecrest Lake.  I owned a canoe for a very long
  


 7   time, but it mostly sat in the garage filled with
  


 8   storage materials.  But used it a couple times after I
  


 9   bought it, but that's probably 20, 25 years ago, maybe.
  


10       Q.    And you don't have any frequent new
  


11   experiences in that, so to speak?
  


12       A.    No.
  


13       Q.    You would tip your hat to Jon in that scene,
  


14   right?
  


15       A.    I think he has much more expertise than I do
  


16   in canoeing.
  


17       Q.    Now, you have talked lots of times,
  


18   particularly when you get excited about the hundreds
  


19   and hundreds of primary documents that you have
  


20   reviewed for your opinions and the report, and I just
  


21   want to make sure that everything's listed in the
  


22   report that you were referencing when you mentioned
  


23   these hundreds and hundreds of people and things?
  


24       A.    Yes, they're all footnoted in the report.
  


25             The only document that I did not put in the
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 1   report itself was C. Albert White's entire --
  


 2       Q.    Book?
  


 3       A.    -- book, although I did quote the relevant
  


 4   parts of it, and that book has been all put online now
  


 5   anyway, so anyone can go and make sure my uses of it
  


 6   were correct.
  


 7                  MR. HELM:  With that, I'm done.
  


 8                  CHAIRMAN NOBLE:  Thank you, Mr. Helm.
  


 9   Is there anyone else who wishes to examine
  


10   Dr. Littlefield?
  


11                  MR. HOOD:  I have one very brief
  


12   question, Mr. Chairman.
  


13                  CHAIRMAN NOBLE:  Do you believe we
  


14   can take care of your really brief question before
  


15   lunch?
  


16                  MR. HOOD:  I think we can knock it out
  


17   before lunch.
  


18                  CHAIRMAN NOBLE:  Okay.
  


19                  MR. HELM:  Thank you.
  


20
  


21                     CROSS-EXAMINATION
  


22   BY MR. HOOD:
  


23       Q.    Good afternoon, Dr. Littlefield.
  


24       A.    Good afternoon.
  


25       Q.    I'm Sean Hood.  We've met before.  I'm one of
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 1   the counsel for Freeport McMoRan.
  


 2       A.    Yes, we have met.
  


 3       Q.    The only question I have for you, or line of
  


 4   questions, there was some discussion yesterday about
  


 5   some instances of survey fraud.  Do you remember that
  


 6   discussion generally?
  


 7       A.    Yes.
  


 8       Q.    And on cross-examination Joy Hernbrode asked
  


 9   you -- you were starting to talk about the survey
  


10   fraud, and you wanted to elaborate on something, and
  


11   she said let's leave that for later.  Do you remember
  


12   that discussion?
  


13       A.    Yes.
  


14       Q.    Would you elaborate on what you wanted to say
  


15   on the survey fraud issue?
  


16       A.    The implication seemed to be in that
  


17   testimony that because there was this -- I don't even
  


18   remember the name of the fraud that she had me read
  


19   about.  But the implication seemed to be that because
  


20   there was survey fraud, that therefore all of the
  


21   surveys that applied to the Gila River somehow or other
  


22   were part of that fraud, or at least potentially could
  


23   have been part of that fraud.
  


24             And the truth of the matter is, is that the
  


25   Bureau of Land Management posts all of their survey
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 1   plats online now.  In fact, that's why they are such
  


 2   good color reproductions in the report.  And the Bureau
  


 3   of Land Management does recognize which surveys, both
  


 4   the notes and the plats, were bad surveys, either
  


 5   because of fraud or because of inept surveyors or
  


 6   whatever.  And those are identified as being canceled
  


 7   or withdrawn.
  


 8             And because the Bureau of Land Management
  


 9   still posts the materials that I have in my report on
  


10   its website, without any indication that these were bad
  


11   surveys, that I took it to mean that the Bureau of Land
  


12   Management was holding these documents out as being
  


13   legitimate historical documents, the way they were
  


14   approved by the Surveyor General of Arizona at the
  


15   time.
  


16       Q.    In any of your analysis in your report or
  


17   otherwise, did you rely upon any surveys, plats or
  


18   notes that were part of a fraudulent or otherwise
  


19   erroneous survey?
  


20       A.    No.  And the one other thing I would add to
  


21   that is that if the implication was that because of
  


22   this fraud, which apparently it was fairly large scale,
  


23   based on the quote she had me read, that the
  


24   implication that all surveys are bad, then that pretty
  


25   much undercuts title to pretty much all the lands
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 1   throughout the United States.
  


 2       Q.    So it was small-scale, in a sense, that
  


 3   they've been able to identify the ones that had
  


 4   problems, and they've decertified those, in a
  


 5   sense?
  


 6       A.    Yes, correct.
  


 7                  MR. HOOD:  That's all I have.  Thank
  


 8   you, Mr. Chairman.
  


 9                  CHAIRMAN NOBLE:  Mr. McGinnis, do you
  


10   have anything further?
  


11                  MR. MCGINNIS:  No, Mr. Chairman.
  


12                  CHAIRMAN NOBLE:  Then we will take our
  


13   lunch break, and, Dr. Littlefield, we'll have a few
  


14   questions for you after lunch.
  


15                  THE WITNESS:  Okay.
  


16                  CHAIRMAN NOBLE:  Let's run this at a 90
  


17   again.  Let's come back in at 1:45, is that 90?
  


18                  (A lunch recess was taken from
  


19   12:13 p.m. to 1:45 p.m.)
  


20                  CHAIRMAN NOBLE:  We are on.
  


21   Dr. Littlefield, are you ready?
  


22                  THE WITNESS:  I am ready.
  


23                  CHAIRMAN NOBLE:  Then we'll come back to
  


24   order, and I believe that Commissioner Allen has some
  


25   questions for Dr. Littlefield.
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 1                        EXAMINATION
  


 2   BY COMMISSIONER ALLEN:
  


 3       Q.    As you well know, I'm the neophyte on this
  


 4   thing.  I haven't been around for the 15 or so years
  


 5   that you guys have, so I've got a few questions
  


 6   relative to definitions.
  


 7             And the first one that I would like to cover
  


 8   with you is the question of ordinary and natural
  


 9   classification of rivers, navigable streams.
  


10             Yesterday when you were testifying, you made
  


11   the comment that you would consider any time prior to
  


12   1860 as being normal and ordinary or natural and
  


13   ordinary.  Today you didn't comment on that particular
  


14   subject.
  


15             But it seems to me that the crux of the
  


16   matter of what we're doing here rotates around this
  


17   particular definition.  In other words, if almost
  


18   everything that we have had presented here came after
  


19   1860, so is any of that pertinent in terms of what
  


20   we're trying to decide here today?
  


21       A.    I think, first of all, that the phrase
  


22   ordinary and natural is a legal definition, although at
  


23   least from a nonlawyer's perspective, it seems to have
  


24   a lot of ambiguity to it.
  


25             But with regard to the last part of your
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 1   question, at least the historical materials that I have
  


 2   presented are almost all post-1860.  Well, there are a
  


 3   couple of -- there's the Garces expedition, which was
  


 4   1775 and so on.
  


 5             I think that those materials can help shed
  


 6   light on what the river was like in its ordinary and
  


 7   natural condition, if by no other means than by
  


 8   extrapolation.  You can understand that the river -- to
  


 9   give you a general idea, you can understand that the
  


10   Gila River frequently had major floods on it, and you
  


11   don't need to try and extrapolate that to a time when
  


12   there were no dams on it, for example, to learn that it
  


13   had major floods on it.
  


14             The same is true in terms of the widths of
  


15   the river in the survey records that I talked about.
  


16   Again, the understanding is that some or a large part
  


17   of that water was taken out by irrigation, but you can
  


18   still consider the evidence of where the river was when
  


19   the surveys were done, with the understanding that the
  


20   diversion dams may have had some impact on that.
  


21             So in a perfect world we wouldn't have any
  


22   dams on the river or any diversions, and then it would
  


23   be all very nice and neat and tidy.  But given the
  


24   reality of what exists, from my point of view, you work
  


25   with what you have and try and -- with the realization
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 1   that it's not a perfect situation.
  


 2             Does that answer your question?
  


 3       Q.    Partially.
  


 4       A.    Okay.
  


 5       Q.    If you look at the last 500 years of climatic
  


 6   records that are specific --
  


 7       A.    Right.
  


 8       Q.    -- to tree ring data, up until about 1880,
  


 9   1860 -- actually, it's probably 1860.  There were
  


10   probably four separate periods when flooding occurred,
  


11   but nothing like actually occurred in the time frame of
  


12   around 1895, 1901, 1915.  So from that standpoint, the
  


13   river system had attained some sort of equilibrium
  


14   condition, and the records that we have show that there
  


15   was a meandering stream with gallery forests and this
  


16   type of thing.
  


17             So my question has to do with did that not
  


18   constitute the normal and natural, the ordinary and
  


19   natural condition of the river?
  


20       A.    Well, I guess you could also add to that
  


21   question, go all the way back to the time of the
  


22   Hohokam, which were maybe around 800 or so A.D., and
  


23   they left, apparently, although I guess the Pimas would
  


24   maybe --
  


25       Q.    Question that?
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 1       A.    -- take issue with that.
  


 2             But in any event, something happened during
  


 3   that period to make many of the people go away, and it
  


 4   was a fairly extended time period, and so the -- I
  


 5   don't know if I could say that that is part of the
  


 6   ordinary and natural condition.
  


 7             As a sort of layperson, nonlegal person, I
  


 8   would take the phrase to mean you should take into
  


 9   consideration the fact that there are man-made
  


10   structures that are having an impact on the river as
  


11   much as you can, but that you can also learn a
  


12   considerable amount of information about the river even
  


13   with those structures in place.
  


14             You know, again, I think the phrase is
  


15   somewhat ambiguous, but I'm not going to be a judge or
  


16   the Commission or an attorney, and I would just say
  


17   it's difficult to understand exactly what that phrase
  


18   means and how far back.  If you want to take it, I
  


19   guess, in its purest form, you could say you have to go
  


20   all the way back before there were any human beings in
  


21   the area, and how many --
  


22       Q.    That's pushing it.
  


23       A.    -- millennia would that be?
  


24       Q.    The only thing that concerns me about that is
  


25   that we know that within the last hundred years or so
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 1   we have had significant events, both drought and
  


 2   flooding.  And if you look at the record that exists
  


 3   over the past, well, since 1885, let's say, we have had
  


 4   numerous floods that exceeded anything that occurred in
  


 5   the 400 years prior to that.
  


 6             And so from my perspective, it seems to me
  


 7   that we had a river that was established and in
  


 8   equilibrium prior to 1860 and that quite probably that
  


 9   ought to be the time frame that we're looking at.
  


10             On the other hand, you've got cyclic events
  


11   that have occurred even during that 400-year period, as
  


12   evidenced by the tree ring data.  And the cyclic events
  


13   seem to be brought through into the last hundred, 120
  


14   years, let's say, where we have droughts, but it seems
  


15   to be much more accelerated or emphasized now than it
  


16   was in any time during the 400 years prior to this.
  


17   So...
  


18       A.    Well, I can add one more thing to that.  I've
  


19   been doing some other significant work, not in
  


20   navigability, but in relation to appropriation on
  


21   another western river that is confidential, but it also
  


22   has major dams on the river.  And it was pretty widely
  


23   acknowledged by Bureau of Reclamation engineers and
  


24   others that the impact of these dams -- I can't speak
  


25   to the drought portion of it, but that by damming the
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 1   river, phreatophytes grew in the riverbed, and when
  


 2   there were major floods that overtopped the dams, that
  


 3   made the floods worse because there was no channel to
  


 4   convey the water downstream.
  


 5             So there was a clear recognition among these
  


 6   engineers that at least on this other river the
  


 7   flooding was significantly impacted by the construction
  


 8   of the dams.
  


 9       Q.    I think you would see that on the Colorado
  


10   River as well.
  


11       A.    Yes.
  


12       Q.    Especially with the 1983 and the late '70s.
  


13       A.    Yes.
  


14       Q.    The floods that we had at that point in time.
  


15             Let's go back to surveyors' notes and some of
  


16   the comments that you made.
  


17             In previous work that I've done in reviewing
  


18   surveyors, the Surveyor General's instructions in
  


19   specific cases where the surveyor was instructed to
  


20   consider previous history of an area.  In your
  


21   research, do you see that that has ever actually
  


22   happened, in spite of the fact that the Surveyor
  


23   General has said it should be considered?
  


24       A.    The short answer is, no, I've never seen any
  


25   evidence that the surveyor has done any kind of
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 1   historical work.  They do recognize structures and
  


 2   buildings and fences and irrigation ditches and roads
  


 3   and man-made things that I suppose would be historical,
  


 4   in that they've been there for a while.  But I've never
  


 5   seen any evidence, and I have used these survey maps in
  


 6   many, many projects that I've worked on, and not once
  


 7   have I seen any indication that the surveyors went out
  


 8   and did any kind of historical background work on the
  


 9   area involved.
  


10       Q.    I would agree, and that raises the question
  


11   about whether the surveyors actually did what the
  


12   Surveyor General told them to do?
  


13       A.    That's a fair question.
  


14       Q.    Frequently surveyors' field notes state the
  


15   locations of terraces and cut banks where they go down
  


16   into a streambed.  They also indicate the width of the
  


17   stream and the depth of the stream.  In the references
  


18   that you've given us, you haven't indicated in most
  


19   cases the actual depths of the stream channels and the
  


20   width of the stream channels.
  


21             Is there any reason why you have excluded
  


22   that information?
  


23       A.    I did include the depths of the stream
  


24   channel in some cases, and I did include the widths,
  


25   particularly in relation to the requirement of
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 1   meandering both banks if it was three chains across or
  


 2   wider.
  


 3             I don't recall whether I did it in all the
  


 4   cases, but I did provide some examples of that in the
  


 5   field notes that I discussed.
  


 6       Q.    Okay.  In your research relative to the
  


 7   surveyors' backgrounds, did you ever look and try to
  


 8   make some determination about where they actually came
  


 9   from, in terms of their comprehension of what would be
  


10   created -- or what would be defined as a navigable
  


11   stream?
  


12       A.    No.  I did, as I explained on the cross-exam,
  


13   I did look through their actual, I guess you could call
  


14   them their personnel files, even though they weren't
  


15   really employees; they were contractors.  And those
  


16   files do contain a wide range of information about the
  


17   surveyor, including, as I indicated, special
  


18   instructions and that type of thing, and rates of pay.
  


19             But why these individuals were chosen as
  


20   surveyors, that I can't answer.  I can suggest that
  


21   the -- in many cases the surveyors did a huge amount of
  


22   surveying all over the area, so they clearly came back
  


23   to what the Land Office thought were reliable
  


24   individuals and gave them lots of work to do, very
  


25   large areas involved.
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 1             For example, Theodore White, who did at least
  


 2   one or two of the townships along the Gila that I
  


 3   looked at, I've run across him in multiple cases in
  


 4   other places in the West.  So I guess the Land Office
  


 5   felt he did a good job or a reliable job, and so they
  


 6   just kept hiring him to do other pieces of work.
  


 7       Q.    I've got a question specifically about
  


 8   White's 1874 survey, section Township 8 South, Range 22
  


 9   West.  The question was asked of you yesterday, and I
  


10   think the comment that you made, that you didn't know.
  


11   But this is right along and east, immediately east of
  


12   Yuma.
  


13       A.    Right.
  


14       Q.    And it extends north and it takes in a small
  


15   section of the Colorado River.
  


16       A.    Yes.
  


17       Q.    And the question that I have is, did he
  


18   survey or meander the Colorado River?
  


19       A.    I didn't look for whether he did or not.
  


20       Q.    Wouldn't it be obvious if you looked at the
  


21   plat?
  


22       A.    Yes, and you could blow the ones up that are
  


23   in my report for that particular township, and it would
  


24   indicate that.  And I don't recall whether there were
  


25   meander notes on that.  I can look and see, if you


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







Transcript of Proceedings, Vol. VII - August 19, 2014 1644


  


 1   would like.
  


 2       Q.    Yeah, I would.
  


 3       A.    Okay.
  


 4             The plat, the print is pretty small, but I
  


 5   think I can read it, nonetheless.  On the right-hand
  


 6   side, where the meander data is entered, there are
  


 7   three boxes; and the one at the top, if I'm reading
  


 8   this correctly, says, meanders of the left bank of the
  


 9   Colorado River.
  


10       Q.    Okay.
  


11       A.    And when the surveyors referred to banks,
  


12   they consistently, or as much as I could see,
  


13   consistently the left bank would be going downstream.
  


14       Q.    That would be the Arizona side?
  


15       A.    Yes.  And my assumption, but I did not check
  


16   this out, is that a California surveyor would have done
  


17   the right bank.
  


18       Q.    And the California side of the river was
  


19   actually surveyed and meandered in the 1865 time?
  


20       A.    I don't know.
  


21       Q.    The right bank of the river in that
  


22   particular case would not have corresponded in any way,
  


23   shape or form, necessarily, to the left bank, as far as
  


24   the offset in the time frame?
  


25       A.    That could be, yes.
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 1       Q.    What were the other two?
  


 2       A.    The other two, meanders of the right bank of
  


 3   the Gila River and meanders of the left bank.
  


 4             And as I explained in my testimony, these
  


 5   were one bank done under the 1864 manual, as I recall,
  


 6   where they were doing one-bank meanders.  And Theodore
  


 7   White explained that he changed from one bank to the
  


 8   other because of difficulties in continuing on one
  


 9   side.  And so I haven't checked the actual degree
  


10   bearings and all that in here, but I'm assuming that
  


11   the box that says it's the right bank is for when he
  


12   did that piece of the river and the left bank the other
  


13   piece of the river.
  


14                  MR. MCGINNIS:  Just for the record,
  


15   Doug, what you're reading from was Figure 15 on Page 56
  


16   of your report?
  


17                  THE WITNESS:  Correct.
  


18                  MR. MCGINNIS:  Okay.  Sorry.  Just
  


19   wanted to make sure we had the right figure.
  


20   BY COMMISSIONER ALLEN:
  


21       Q.    Just one further question.
  


22             In the area just immediately north of the
  


23   Town of Gila Bend, where the Gila River makes a very
  


24   sharp turn to the right, that was one of the areas that
  


25   you actually utilized in your presentation of an
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 1   example?
  


 2       A.    Yes.
  


 3       Q.    Okay.  Part of that area, one or two sections
  


 4   are actually Gila River Indian Reservation locations?
  


 5       A.    I'm not -- I don't know for sure, but...
  


 6       Q.    Well, the question is, when there was a
  


 7   reservation that was established prior to the time that
  


 8   statehood occurred, if the river was to be meandered on
  


 9   both sides of the river, but the boundary of the
  


10   reservation included the full width of the river at
  


11   that particular point, would it have been meandered, or
  


12   would it have even been surveyed?
  


13       A.    I don't know with regard to the Gila.  I can
  


14   offer an example that I actually will probably talk
  


15   about on the Salt River, in terms of the Salt River
  


16   Indian reservation, in that the Surveyor General had to
  


17   issue some special instructions to surveyors because I
  


18   guess part of that Indian reservation's boundary is the
  


19   river.  And the Surveyor General had to point out that
  


20   when the meanders were done along the edge of an Indian
  


21   reservation, it was not necessarily consistent with a
  


22   determination of navigability.  So I don't know
  


23   whether --
  


24       Q.    So the question, though, is, would it have
  


25   been surveyed and considered to be a part of the
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 1   ownership of the reservation, or would it still have
  


 2   been considered a part of the State ownership, if it
  


 3   were navigable?
  


 4       A.    I can't answer your question.  I don't know.
  


 5                  COMMISSIONER ALLEN:  Okay.  That's my
  


 6   question.
  


 7                  CHAIRMAN NOBLE:  Are there other
  


 8   Commissioners with questions?
  


 9                  (No response.)
  


10                  CHAIRMAN NOBLE:  Is there anyone else
  


11   who would like to ask Dr. Littlefield any further
  


12   questions?
  


13                  (No response.)
  


14                  CHAIRMAN NOBLE:  Dr. Littlefield,
  


15   Mr. McGinnis, I believe your testimony has been
  


16   concluded.
  


17                  THE WITNESS:  Thank you very much.
  


18                  CHAIRMAN NOBLE:  Thank you.
  


19                  Mr. McGinnis, do you have another
  


20   witness you would like to present?
  


21                  MR. MCGINNIS:  We do, Mr. Chairman.  Our
  


22   other witness is Bob Mussetter, and I think his
  


23   technology stuff is all set up.  He just needs to come
  


24   up.
  


25                  Push the button and turn it on.
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 1              ROBERT A. MUSSETTER, Ph.D., P.E.,
  


 2   called as a witness on behalf of the Salt River Project
  


 3   Agricultural Improvement and Power District and Salt
  


 4   River Valley Water Users' Association, was examined and
  


 5   testified as follows:
  


 6
  


 7                     DIRECT EXAMINATION
  


 8   BY MR. MCGINNIS:
  


 9       Q.    Are you all set?
  


10       A.    I'm all set.
  


11       Q.    Dr. Mussetter, could you give us your full
  


12   name?
  


13       A.    My full name is Robert A. Mussetter.
  


14       Q.    Can you spell that for us?
  


15       A.    Yes.  Last name is M-U-S-S-E-T-T-E-R.
  


16       Q.    And --
  


17                  CHAIRMAN NOBLE:  Mr. McGinnis, could we
  


18   ask you to pull the microphone somewhat closer to you?
  


19                  Thank you.
  


20   BY MR. MCGINNIS:
  


21       Q.    Okay.  Dr. Mussetter, can you tell us who
  


22   your current employer is?
  


23       A.    I'm currently employed by Tetra Tech,
  


24   Incorporated.
  


25       Q.    And where is that located?
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 1       A.    My home office is in Fort Collins, Colorado.
  


 2   Our headquarters is in Pasadena, California.
  


 3       Q.    And what's your current position there at
  


 4   Tetra Tech?
  


 5       A.    I'm a program manager and I'm a discipline
  


 6   leader for hydraulic engineering, among the group that
  


 7   I'm part of that consists of roughly 120 people.
  


 8       Q.    Did you submit a curriculum vitae/resumé in
  


 9   this case?
  


10       A.    Yes, I did.
  


11       Q.    Do you know if it's been marked as Exhibit
  


12   X018?
  


13       A.    I'll take your word for that.
  


14       Q.    What's your educational background?
  


15       A.    I have a Bachelor of Science degree in civil
  


16   engineering from Montana State University, and then I
  


17   have a Master of Science and a Ph.D. in civil
  


18   engineering, with emphasis on hydraulic engineering
  


19   from Colorado State University.
  


20       Q.    What would you -- how would you characterize
  


21   your professional specialty?  What do you do?
  


22       A.    I describe myself as a river engineer.
  


23       Q.    Does that include geomorphology?
  


24       A.    It does.  I don't consider myself to be a
  


25   geomorphologist in the strict sense of the word.  There
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 1   are differences between the engineering viewpoint and
  


 2   the geomorphology viewpoint, if you will, but I
  


 3   certainly apply the principles of geomorphology in
  


 4   almost everything that I work on.
  


 5       Q.    Does your work involve application of
  


 6   hydrology?
  


 7       A.    Yes, it does.
  


 8       Q.    Do you have any professional registrations?
  


 9       A.    Yes.  I'm a registered professional engineer
  


10   in ten states.
  


11       Q.    And is that like a civil engineer?
  


12       A.    A registered civil engineer, yes.
  


13       Q.    About how many years have you been doing
  


14   river engineering work?
  


15       A.    I've been in the business since roughly 1980,
  


16   so close to 34 years, I guess.
  


17       Q.    And is it your understanding that you're
  


18   going to be testifying not just on the Gila River
  


19   today, but also subsequently on the Verde and the Salt?
  


20       A.    That's my understanding, yes.
  


21       Q.    And have you prepared or are working on
  


22   reports on the Salt and the Verde?
  


23       A.    I have, yes.
  


24       Q.    How about navigability cases you've worked on
  


25   outside of Arizona; have you done any navigability work
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 1   in other states?
  


 2       A.    Yes, I have.
  


 3       Q.    Will you tell us about those?
  


 4       A.    Yes.  One that I'm currently involved in is
  


 5   on the Yadkin River in North Carolina, similar issue to
  


 6   what we're dealing with here.
  


 7             I'm also working on a navigability issue on
  


 8   the Mosquito Fork River in Alaska.
  


 9       Q.    You said Yadkin.  Is that Y-A-D-K-I-N?
  


10       A.    Yes, it is.
  


11       Q.    And that's in North Carolina?
  


12       A.    That's correct.
  


13       Q.    Have you submitted a report or done any other
  


14   work on that case?
  


15       A.    I will not be the testifying expert in that
  


16   case, so the work that I've done is more to support my
  


17   partner's testimony in that case; but I've done quite a
  


18   lot of technical work on it.
  


19       Q.    Okay.  Somebody from your firm is going to be
  


20   testifying in that Yadkin River case?
  


21       A.    Yes.  Dr. Harvey, actually.
  


22       Q.    How about, you said, Mosquito Fork River?
  


23       A.    Yes.
  


24       Q.    Where is that?
  


25       A.    That's in Alaska.
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 1       Q.    And have you done a report or anything there?
  


 2       A.    I have not completed a report.  I've been
  


 3   working on that for a while.
  


 4       Q.    Do you know if that case is in Federal Court,
  


 5   State Court, or some administrative proceeding?
  


 6       A.    I believe it's Federal Court.
  


 7       Q.    Who is your client there in Alaska?
  


 8       A.    Department of Justice.
  


 9       Q.    How about in the North Carolina case, who is
  


10   your client?
  


11       A.    The ultimate client is Alcoa.
  


12       Q.    Is that a big aluminum company?
  


13       A.    Yes.
  


14       Q.    Have you also been retained to do some work
  


15   in the PPL Montana case?
  


16       A.    Yes.  I sort of had a brain lapse there and
  


17   skipped over that one.  We were retained to help
  


18   prepare the case for PPL Montana subsequent to the
  


19   Montana Supreme Court ruling and prior to the
  


20   U.S. Supreme Court ruling on that.  We worked on it for
  


21   maybe six months time or so and then things have just
  


22   gone dormant there as they're trying to sort out where
  


23   they're going with it.
  


24       Q.    And is that the same PPL Montana case that
  


25   we've referred to several times during the hearing?
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 1       A.    It is, yes.
  


 2       Q.    How about other work in Arizona?  Are you
  


 3   currently working on a case involving Aravaipa Creek?
  


 4       A.    I am, yes.
  


 5       Q.    That's not a navigability case, right?
  


 6       A.    It is -- my understanding is it's a
  


 7   wilderness water rights case.
  


 8       Q.    And that's in Arizona?
  


 9       A.    It is in Arizona, yes.
  


10       Q.    And who is your client there?
  


11       A.    Salt River Project.
  


12       Q.    Have you also done some work previously in
  


13   Arizona on the Bill Williams River?
  


14       A.    Yes.
  


15       Q.    What was the nature of that work?
  


16       A.    That was to look at channel maintenance flows
  


17   and the relationship with riparian vegetation.  Our
  


18   client there was the Bureau of Land Management.  Sorry.
  


19       Q.    And I've only really asked you about the
  


20   navigability work and the other work in Arizona, but
  


21   you've obviously done a lot of other river engineering
  


22   work in other states over the last three or four
  


23   decades, right?
  


24       A.    That's exclusively what I've done since 1980.
  


25       Q.    And is that set forth in your CV that's
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 1   attached --
  


 2       A.    It is.
  


 3       Q.    -- as an exhibit?
  


 4       A.    It is.
  


 5       Q.    Have you ever had an office in Arizona?
  


 6       A.    Yes.  I worked for a firm called Simons Li &
  


 7   Associates through most of the 1980s.  In 1984, if I
  


 8   recall correctly, we opened an office in Tempe, and I
  


 9   came here to help them open that office and I worked
  


10   here for about nine months.
  


11       Q.    Did you serve some time in the military?
  


12       A.    I did.
  


13       Q.    And tell us what that was.
  


14       A.    I went into the Army as a transportation
  


15   officer.  Interestingly, I was assigned to the only
  


16   floating craft company in the Army at that time.  And
  


17   then after about 18 months I transferred to the Corps
  


18   of Engineers, and I was a combat engineer in a port
  


19   construction company.
  


20       Q.    Was that back in the late '70s?
  


21       A.    In the late '70s, yes.
  


22       Q.    Have you had some academic teaching
  


23   experience as well?
  


24       A.    Not formal academic teaching experience.  I
  


25   am faculty-affiliated at Colorado State University,
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 1   mainly for the purpose of serving on graduate
  


 2   committees.  I have taught short courses and other
  


 3   types of courses throughout my career.
  


 4       Q.    Listed on your litigation experience in your
  


 5   resumé, there's a case and it says County of Mariposa.
  


 6   I assume it means Maricopa here in Arizona?
  


 7       A.    Yes.
  


 8       Q.    Do you recall that?
  


 9       A.    Yes.
  


10       Q.    And it's Burlington Northern and Santa Fe
  


11   Railway Company versus the State of Arizona in 2002.
  


12   Can you tell us a little bit about what your work was
  


13   in that case?
  


14       A.    Actually, I need to correct that.  That is
  


15   not Maricopa County.  It's Kingman, and I guess it must
  


16   be Mariposa County.
  


17       Q.    Mohave, maybe?
  


18       A.    Maybe.
  


19                  COMMISSIONER ALLEN:  Mohave.
  


20                  THE WITNESS:  Okay.  Yes, we were
  


21   retained by Burlington Northern and Santa Fe subsequent
  


22   to an Amtrak derailment that occurred as a result of a
  


23   bridge failure and there were some personal injuries
  


24   there, and our role was to try to help them sort out
  


25   what the cause of the bridge failure was.
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 1   BY MR. MCGINNIS:
  


 2       Q.    And was that bridge over the Gila River?
  


 3       A.    No, it was not.
  


 4       Q.    Was it over -- what river was it over?
  


 5       A.    It was a small arroyo that came down off the
  


 6   mountain just north of Kingman.
  


 7       Q.    Also listed on your resumé, you have some
  


 8   work that you did on design of standard project flood
  


 9   channelization for a two-mile reach of the Agua Fria
  


10   River in Arizona.  Can you tell us what that work was?
  


11       A.    Yes.  That is the project that I worked on
  


12   most of the time while I was here in Tempe, and it was
  


13   to design, basically, soil-cement channelization along
  


14   that reach of the Agua Fria.  If I recall correctly, it
  


15   was between McDowell and Thomas Road, maybe Buckeye.  I
  


16   don't remember clearly now.
  


17       Q.    When was that?
  


18       A.    In the mid 1980s; 1984, roughly, '85.
  


19       Q.    In addition to all your different projects
  


20   you've worked on, have you published professional
  


21   papers in the area?
  


22       A.    Yes, I have.
  


23       Q.    Approximately how many?
  


24       A.    I haven't counted them.  A few dozen, maybe
  


25   several dozen.


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







Transcript of Proceedings, Vol. VII - August 19, 2014 1657


  


 1       Q.    On your CV there's several pages; is that
  


 2   right?
  


 3       A.    Yeah.
  


 4       Q.    My favorite one, by the way, is the one you
  


 5   wrote in 1982 which is called "Excuse me.  What is that
  


 6   word you're using?  A lecture to the seminar on
  


 7   Scientific Testimony in Water Court:  Frustrations of
  


 8   Expert Witnesses."  I think we all see that sometimes.
  


 9   So at some point during the testimony and I say, excuse
  


10   me, what is that word you're using, you'll know what
  


11   I'm asking.
  


12       A.    We'll try to avoid that.
  


13       Q.    In addition to your professional background
  


14   and experience, do you also have some boating
  


15   experience?
  


16       A.    Yes.
  


17       Q.    What does that involve?
  


18       A.    In much of the work that I do, much of the --
  


19   let me start over.
  


20             Much of the work that I do involves boating
  


21   to collect data, so I've spent many days, long periods
  


22   of time on various rivers around the country collecting
  


23   data professionally.
  


24             I'm also a recreational rafter, and so I have
  


25   a white-water raft and I run rivers, I think as
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 1   Mr. Fuller said, as often as time permits.  So yes, I
  


 2   have quite a lot of experience with boating.
  


 3       Q.    Approximately how long have you been doing
  


 4   white-water rafting?
  


 5       A.    My first white-water raft trip, as I recall,
  


 6   was in 1991.
  


 7       Q.    Have you done any rafting in Arizona?
  


 8       A.    I have.  I've run the Grand Canyon twice.
  


 9       Q.    Okay.  What types of boats have you used in
  


10   the rafting experiences you have had?
  


11       A.    Mostly it's a -- I have a 16-foot self-baling
  


12   white-water raft.  That's typically what I use.  I also
  


13   have a small inflatable kayak that I periodically use.
  


14       Q.    In your work in this case, did you prepare a
  


15   declaration entitled Navigability of the Gila River
  


16   Between the Arizona-New Mexico State Line and the
  


17   Confluence with the Colorado River?
  


18       A.    Yes, I did.
  


19       Q.    And at least by my records, it's marked as
  


20   Exhibit X003 and has been submitted.
  


21       A.    I accept that.
  


22       Q.    Did you review any prior reports from the
  


23   proceedings from the '90s and the early 2000s written
  


24   by Stanley Schumm in doing this work?
  


25       A.    Yes, I did.  I reviewed Stan's, Dr. Schumm's,
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 1   report and a lot of the background material that he had
  


 2   assembled to support that report.
  


 3       Q.    Are you familiar with Dr. Schumm?
  


 4       A.    Yes, very familiar.  I first worked
  


 5   professionally with Dr. Schumm in the late -- mid to
  


 6   late 1980s.  In 1984 he became a partner in my
  


 7   engineering firm that was called Mussetter Engineering
  


 8   at the time, and he stayed as part owner of that
  


 9   company through until our -- until we sold the firm to
  


10   Tetra Tech in 2009.  And he stayed with us even after
  


11   we were part of Tetra Tech.
  


12       Q.    Is it your understanding that he testified on
  


13   the Gila River and some other rivers before this
  


14   Commission back a decade or so ago?
  


15       A.    Yes.
  


16       Q.    Was he working with you in your firm at the
  


17   time he did that?
  


18       A.    Yes, he was.
  


19       Q.    Did you have conversations with him about his
  


20   work at the time he was doing it?
  


21       A.    Yes, I did.
  


22       Q.    And I think you said you went back and
  


23   reviewed some of his old reports when you prepared this
  


24   new report of your own?
  


25       A.    That's correct.
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 1       Q.    Did you find anything in his prior reports
  


 2   that you disagreed with?
  


 3       A.    Not that I recall.
  


 4       Q.    Did you go back and review the transcript of
  


 5   his testimony on the Gila River before?
  


 6       A.    Yes, I did.
  


 7       Q.    Did you find anything in there that you
  


 8   recall that you disagreed with?
  


 9       A.    No, I did not.
  


10       Q.    Did you prepare a PowerPoint presentation to
  


11   assist in your testimony today?
  


12       A.    Yes, I did.
  


13       Q.    And we have that up on the screen.  My
  


14   understanding is that is now worked as Exhibit X022.
  


15             And before we get started on it, I know you
  


16   made -- let me ask you the question.
  


17                  MR. MCGINNIS:  Yes?
  


18                  MS. HERNBRODE:  I believe it may be
  


19   X026, Mark.
  


20                  MR. MCGINNIS:  Okay.  I thought the
  


21   original was X022 and then it was replaced with a new
  


22   one.
  


23                  MS. HERNBRODE:  Oh, that may be the
  


24   revised.  I apologize.
  


25                  MR. MEHNERT:  That's correct.
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 1                  MR. MCGINNIS:  The revised one is 022?
  


 2                  MR. MEHNERT:  The original is O22 and
  


 3   the revised one is 026.
  


 4                  MR. MCGINNIS:  Okay, it's 026 then.
  


 5   Thank you.  We talked about how he was going to --
  


 6   okay.
  


 7   BY MR. MCGINNIS:
  


 8       Q.    So the one you have up on the screen is X026.
  


 9       A.    Okay.
  


10       Q.    Okay.  And since we talked about the
  


11   revision, did you make a revision to your PowerPoint
  


12   presentation since the hearing happened back in June?
  


13       A.    Yes.  I added one slide.
  


14       Q.    Do you recall which slide that is?
  


15       A.    I would have to look through.
  


16       Q.    Okay, can you tell us, as we go through, the
  


17   one slide you added?
  


18       A.    I'll point that out.
  


19       Q.    I think it's 11, but we'll just have to
  


20   remember as we go through.
  


21       A.    That sounds right.
  


22       Q.    So you prepared this PowerPoint presentation
  


23   yourself?
  


24       A.    I did.
  


25       Q.    Okay.  What I want to do is have you walk
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 1   through it.
  


 2       A.    Okay.
  


 3       Q.    So obviously this is the cover slide.  Let's
  


 4   go to the next slide, which would be Slide 2.  What do
  


 5   you have here on Slide 2?
  


 6       A.    So this is simply the language from the
  


 7   Arizona Revised Statutes that defines navigability or
  


 8   what constitutes a navigable waterway.  And so this is
  


 9   basically the language that I have in my mind when I do
  


10   my evaluations of whether or not the Gila River is
  


11   navigable.
  


12       Q.    Okay, and that's ARS 37-1101(5)?
  


13       A.    Correct.
  


14       Q.    Move on to Slide 3 then.
  


15             Slide 3 says Definition of Navigability.
  


16   What's that mean?
  


17       A.    Well, it's clarification that I think is
  


18   particularly relevant to the issues that we're talking
  


19   about here, especially in view of Mr. Fuller's
  


20   testimony that present-day recreational use of boats
  


21   can be probative, if that's the correct word; but it
  


22   has to be confined to issues that show the river could
  


23   sustain the kinds of commercial use that, as a
  


24   realistic matter, might have occurred at the time of
  


25   statehood.
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 1             In other words, just because I can take some
  


 2   kind of modern craft down a river doesn't necessarily
  


 3   mean at the date of statehood that the river was
  


 4   navigable.
  


 5       Q.    And the reference to PPL Montana there, is
  


 6   that to the U.S. Supreme Court opinion in that case?
  


 7       A.    That's correct.
  


 8       Q.    And what you just said about what that case
  


 9   means, is that your opinion as a river engineer, or do
  


10   you have any legal training?
  


11       A.    I have no legal training.  I'm just taking
  


12   the plain language meaning of the words.
  


13       Q.    And in your work that you have done,
  


14   especially in the litigation context, is it common for
  


15   river engineers such as yourself to have to deal with
  


16   legal standards and apply them?
  


17       A.    Yes.  I've been doing that for 20, 25 years.
  


18       Q.    And I assume since you have a quote here from
  


19   the Supreme Court opinion, have you reviewed that
  


20   decision?
  


21       A.    Yes, I have.
  


22       Q.    Let's go to Slide 4 then.
  


23             This one, is this a slide that you prepared?
  


24       A.    Well, the figure itself is from Dr. Schumm's
  


25   work.
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 1       Q.    Okay.  Was this slide also in the prior
  


 2   reports that Dr. Schumm submitted to the Commission?
  


 3       A.    It was, yes.
  


 4       Q.    And I know he's tried to explain it to me a
  


 5   few times, but it's been a while, so I would like you
  


 6   to take us through what this slide means, what the
  


 7   different parts of it mean and what its relevance is
  


 8   for purposes of what the Commission's job is.
  


 9       A.    Yes.  The point of this slide in the
  


10   big-picture sense is that rivers, their form and
  


11   process follows a continuum.  So we have rivers that
  


12   grade from basically straight, although there aren't
  


13   many truly straight natural rivers, to meandering to
  


14   braided plan forms, and there are a wide variety of
  


15   factors that affect which one of those categories a
  


16   river falls into.
  


17             In this particular diagram, the rivers that
  


18   have the character in the upper left corner tend to be
  


19   more stable, less dynamic than those that occupy the
  


20   zones in the lower right corner.  So we grade from
  


21   stable to more unstable or more dynamic, if you will,
  


22   and then there's a whole suite of river types in
  


23   between that that we see if we look at various rivers
  


24   around the country.
  


25             What Dr. Schumm did here is, he basically
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 1   listed, I would say, most of the important factors that
  


 2   affect the character of the river and which particular
  


 3   category any given river would fall into.
  


 4             So across the top we have channel type, and
  


 5   this, he's referring here to the manner in which the
  


 6   river carries its sediment load.  So straight rivers,
  


 7   single-thread rivers that tend to have a fairly narrow
  


 8   channel, somewhat deeper channel tend to carry the bulk
  


 9   of their sediment in suspension.  In other words, the
  


10   sediment is just suspended up into the water and being
  


11   carried along basically the same speed as the flow.
  


12             And then as we grade from those types of
  


13   rivers down to the braided kind, the sediment load
  


14   trends from being mostly carried in suspension to
  


15   mostly being carried as bedload; and what that means
  


16   is, it's being carried basically in contact with the
  


17   bed.  It's rolling or sliding or saltating along the
  


18   bed, and this is how we get bedforms in the rivers.
  


19             On the bottom he lists a variety of other
  


20   factors.  So the top one is just a rehash of what I
  


21   just described relative to the type of load in the
  


22   channel.  Sediment size, again, he's suggesting that
  


23   most single-thread meandering rivers have relatively
  


24   fine-grain bed material.  That would be sand or perhaps
  


25   even in some cases silts and clays.  And then as we
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 1   grade to the braided type, they tend to be coarser
  


 2   grain bed material, grading from sand up into the
  


 3   gravels and cobbles.
  


 4             But we have to be careful with this, because
  


 5   you can certainly have braided sand-bed rivers, and
  


 6   I'll show you an example in a minute.  The Gila is an
  


 7   example of that as well, although there's a fair amount
  


 8   of gravel in the Gila, too.
  


 9             We also tend to have steeper gradients as we
  


10   go from the left to the right.  So that the relative
  


11   energy of the flow increases from the single-thread
  


12   meandering channels to the braided channels.  So that's
  


13   part of the reason that the braided channels are more
  


14   dynamic, and so the water goes faster, the flow
  


15   velocity tends to be higher, the stream power that's
  


16   responsible for moving the sediment is also higher.
  


17             So I think that kind of covers the
  


18   highlights.
  


19       Q.    So how does where a particular river or
  


20   particular segment of the river fits on this graph have
  


21   to do with the possibility of whether it's navigable or
  


22   not?
  


23       A.    Yeah, well, the main point is, single-thread
  


24   meandering rivers, the Type 2, 3a, even the 3b, perhaps
  


25   even 4, would tend to have narrower channels, as I
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 1   said.  They would tend to have deeper flow, partly
  


 2   because they have to have a bigger cross-sectional area
  


 3   to move the water through at the lower velocities in
  


 4   these flatter gradients.  And so you would have more
  


 5   flow depth and, therefore, it would be more susceptible
  


 6   to navigation.
  


 7             The braided channels tend to be very wide.
  


 8   They tend to be very shallow.  We call that a high
  


 9   width-to-depth ratio channel.  The width is very large
  


10   in relation to the depth versus low width-to-depth in
  


11   the single-thread meandering channels.  And because
  


12   they tend to be very shallow, that's one of the reasons
  


13   that braided channels, it would be questionable, or at
  


14   least that grades them in the direction of not being
  


15   navigable.
  


16       Q.    Okay.  And is this just -- is where they fit
  


17   on this chart just one factor in a determination of
  


18   navigability, or is it determinative?
  


19       A.    It's one factor.
  


20       Q.    Okay.  Let's go on to Slide 5 then.  Is this
  


21   a photograph that you took personally?
  


22       A.    No, it is not.  It's an aerial image.
  


23       Q.    What river is it?
  


24       A.    This is the Colorado River, and it's actually
  


25   the navigable section of the Colorado River right
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 1   before -- right, excuse me, below the Green River
  


 2   confluence.  So this slide and several of the
  


 3   subsequent slides I'm showing just to illustrate so
  


 4   that you can get a visual idea of what I'm referring to
  


 5   when I talk about these various types of channels.
  


 6             So this is a single-thread channel that
  


 7   actually was determined to be navigable.
  


 8       Q.    And was that in the U.S. versus Utah case?
  


 9       A.    That's correct.
  


10       Q.    And is the stability of the channel in this
  


11   particular river affected by bedrock?
  


12       A.    Yes.  That's a very important factor.  This
  


13   is bedrock outcrop along both sides of the river, so
  


14   it's formed in a very narrow canyon, so the river
  


15   doesn't have the opportunity to move back and forth
  


16   laterally.
  


17       Q.    And you heard Mr. Helm earlier refer to the
  


18   L.A. River, and I think he was talking about the
  


19   concreted portion of the L.A. River; but does this have
  


20   a similar effect that that has in the L.A. River?
  


21       A.    Yes.  This material is somewhat erodible;
  


22   whereas the concrete in the L.A. River is probably
  


23   non-erodible, but similar concept.
  


24       Q.    Moving on to Slide 6.
  


25       A.    Okay.
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 1       Q.    Where is this river?
  


 2       A.    So this is a reach of the Mosquito Fork River
  


 3   up in an area that's called Mosquito Flats, and this is
  


 4   a good illustration of the single-thread meandering
  


 5   channels, Type 2, maybe 3a, in Dr. Schumm's chart.
  


 6   Very flat gradient, a very sinuous plan form.  There is
  


 7   sediment moving in the river.  There certainly are
  


 8   sandbars.  Most of them, though, are what we would call
  


 9   point bars that occur on the insides of the bends.  The
  


10   flow is relatively deep here, and so I don't have
  


11   trouble believing that a reasonable, you know,
  


12   watercraft could be navigated down a river like this.
  


13       Q.    And is this the same river you're working on
  


14   currently in Alaska?
  


15       A.    It is a segment of that river, yes.
  


16       Q.    And this river, we're looking at this picture
  


17   with the big bends and meanders in it.  What happens
  


18   when there's a flood on this river; where does the
  


19   water go?
  


20       A.    Well, a good part of the water, of course,
  


21   stays in the channel and follows the meandering path of
  


22   the single-thread alignment; but the flow that exceeds
  


23   the top of the bank cuts straight across between these
  


24   meander bends, and so you tend to have at least the top
  


25   of the water column going more or less straight down
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 1   the valley.
  


 2       Q.    But, generally, when the water level then
  


 3   goes back down, does the low-flow channel go back to
  


 4   where it was before?
  


 5       A.    Yes.  Channels like this, as I indicated,
  


 6   tend to be less dynamic or more stable.  So they don't
  


 7   shift around rapidly, typically.  You can have
  


 8   avulsions, but they happen rarely, because of the
  


 9   vegetation and the types of the boundary materials.
  


10   And so the water gets up, it's like a big lake, it
  


11   flows across the overbanks, and then it drops back down
  


12   and the channel is essentially in the same place it was
  


13   when you started.
  


14       Q.    And is this photo on Slide 6, is this a photo
  


15   you took yourself?
  


16       A.    This is a photo I took.
  


17       Q.    Let's move on to Slide 7.
  


18       A.    Okay.
  


19       Q.    Where is this river?
  


20       A.    This is a small segment of the Platte River
  


21   in Central Nebraska.
  


22       Q.    And is this a photograph you took yourself,
  


23   or did you get it somewhere?
  


24       A.    This is actually an aerial photograph, color
  


25   infrared photo, that was taken as part of the work for
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 1   the Platte River Recovery Implementation Program.  I
  


 2   did not take this photo.
  


 3       Q.    And what was your purpose of including this
  


 4   photograph in your presentation?
  


 5       A.    So this is an example of a highly braided
  


 6   sand-bed type river.  If you recall from Dr. Schumm's
  


 7   chart, he indicated that braided rivers tend to have
  


 8   coarser bed material than nonbraided rivers.
  


 9             This is sort of one of the exceptions to
  


10   that.  It's a case where historically I think the
  


11   Platte River has been described as a mile wide and an
  


12   inch deep.  It's much more confined and much narrower
  


13   now than it was, say, at the turn of the century,
  


14   primarily because of the invasion of vegetation, flow
  


15   regulation by the dams and so on.  But this is a good
  


16   example of a very braided sand-bed system.
  


17       Q.    Do you know if this river has been determined
  


18   navigable or not?
  


19       A.    It's my understanding that it is not
  


20   navigable.
  


21       Q.    What happens when this river floods?
  


22       A.    Well, so, basically, the water surface, the
  


23   amount of water in the channel, this blue line happens
  


24   to be a line that is from a modeling exercise that we
  


25   were working on.  It represents a flow of 1,200 cubic
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 1   feet per second.  So it's a fairly substantial flow,
  


 2   roughly the median flow in that part of Nebraska.
  


 3       Q.    And let me stop you there, because I know
  


 4   when I first saw this slide, I was confused by it; and
  


 5   that is, the graph on the bottom of the slide, where on
  


 6   the photograph does that correspond to?
  


 7       A.    Yes, sorry, I should have explained that.
  


 8   This brown line is basically the ground profile along
  


 9   the white line, and the arrows indicate that we're
  


10   looking from left to right in the photo, which is also
  


11   in the downstream direction.  I used the same
  


12   convention that Dr. Littlefield used.  As a hydraulic
  


13   engineer, we always refer, when we talk about the right
  


14   and left bank, it's always with a downstream viewpoint.
  


15   And so this is plotted the same way.
  


16             So this little bit of water in this area
  


17   would be probably about right in -- well, no, it would
  


18   be over in this zone, because the flow in this picture
  


19   is considerably lower than the 1,200 cfs that's being
  


20   modeled.
  


21       Q.    Okay.
  


22       A.    So you can see that there's a lot of
  


23   variability in the flow depth from one side of the
  


24   channel to the other.
  


25       Q.    So you have those multiple braided channels.
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 1   What happens when you get a flood and there's more
  


 2   water?
  


 3       A.    So one of the things that happens is, the
  


 4   flow becomes deeper, obviously.  As long as the flow
  


 5   stays within the bank lines, and I'm showing the
  


 6   primary bank lines on this side, the flow goes up, we
  


 7   have more energy in the channel, so a lot of these,
  


 8   this topographic variability -- let me rephrase that.
  


 9   Some of the topographic variability dampens out because
  


10   it -- depending on the flow regime in the river, it can
  


11   wash out the bedforms and the things that cause that
  


12   variability.  Some of those are actual sandbars, and
  


13   they would stay -- they could stay essentially the same
  


14   as they are in this photo or they would stay there and
  


15   they maybe migrate downstream, so they'll shift around
  


16   a little bit, but essentially it would look similar to
  


17   what you see here.
  


18       Q.    So on the photo on the top part, when there's
  


19   a flood, that area in the channel that looks like
  


20   there's now portions where there's not water in it
  


21   would be covered with water, is that --
  


22       A.    That's correct.  And if you had enough water,
  


23   you would have flow out in the trees out here as well.
  


24       Q.    And then after the flood, when the water
  


25   level went back down, would the braids be necessarily


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







Transcript of Proceedings, Vol. VII - August 19, 2014 1674


  


 1   the same as they were beforehand?
  


 2       A.    They wouldn't necessarily be the same braids,
  


 3   but typically you have the same number and the same
  


 4   sizes.
  


 5       Q.    Okay.  All right, let's move on to Slide 8
  


 6   then.
  


 7             Is this a photograph you took yourself?
  


 8       A.    It is.
  


 9       Q.    And where is that?
  


10       A.    This is the Copper River in Alaska.
  


11       Q.    And what was your purpose in including this
  


12   photograph in your presentation?
  


13       A.    Again, it's just another example of a braided
  


14   system.  This happens to be a fairly coarse-grained
  


15   river.  There is obviously a lot of sand in it as well,
  


16   but if you went down on the ground, you would see that
  


17   the bed material, the materials that are making up most
  


18   of these bars are cobbles and gravel.  It's a glacially
  


19   fed river.
  


20       Q.    Do you know how the flows of this river
  


21   compare to the stored flows of the Gila River?
  


22       A.    Much, much greater.  Just for a scale, I
  


23   think the distance from this road over to the left bank
  


24   here is roughly a half mile to three-quarters of a
  


25   mile.  So it's a very big river.
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 1       Q.    Okay.  Let's move on to Slide 9 then.  Where
  


 2   is this river?
  


 3       A.    This is also a river in Alaska.  It's the
  


 4   Chulitna River, which is a tributary of the Susitna
  


 5   River near Talkeetna.  And again, this is just one that
  


 6   I put in because I happened to be closer down on the
  


 7   ground, and you can get a better idea of what the braid
  


 8   channels look like.  It's also a primarily gravel-bed
  


 9   system.  Although, again, there's a lot of sand in it
  


10   as well.
  


11       Q.    Were you present when this photograph was
  


12   taken?
  


13       A.    I was.
  


14       Q.    And would you say this river is braided?
  


15       A.    I certainly would.
  


16       Q.    Let's go to Slide 10.
  


17             Why don't you tell us about this slide.
  


18       A.    Well, so the intent of this slide is to bring
  


19   us back to the question of the Gila River.  The
  


20   previous slides were just examples of the types of
  


21   rivers that we encounter.
  


22             I titled the slide to make the point.  One of
  


23   the things that I disagree with Mr. Fuller on, I think
  


24   he said that the channel pattern is marginally relevant
  


25   to navigability, or something to that effect; and I
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 1   respectfully disagree with Mr. Fuller about that.  In
  


 2   my opinion, channel pattern has a lot to do with
  


 3   whether a river is navigable.
  


 4             The Gila River has a braided plan form,
  


 5   particularly after large floods, which means that it
  


 6   has a very wide, shallow cross-section.  It has
  


 7   multiple channels, or it has at various times had
  


 8   multiple channels, and those channels tend to be -- I
  


 9   use the word unstable in the slide.  Perhaps dynamic
  


10   would be a better description of that.  They shift
  


11   around as the flows go through.  Those types of
  


12   channels are significant challenges to boating, I will
  


13   say.
  


14       Q.    Can there ever be a braided river that's
  


15   navigable?
  


16       A.    Yes.
  


17       Q.    Okay.  What does it require?
  


18       A.    Well, if you have enough flow so that the
  


19   multiple braid channels have adequate depth for the
  


20   type of craft that you're using, and that depth has to
  


21   persist for significant lengths along the channel.  So
  


22   just being able to find a specific spot in the reach
  


23   where the water is deep enough to float the boat
  


24   doesn't mean that you can actually navigate the boat
  


25   down the channel.
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 1             These types of rivers, I showed you the high
  


 2   lateral variability in the topography.  They have
  


 3   similar variability along the length of the river.  So
  


 4   they go from shallow sections to wide sections, and
  


 5   that tends to be exaggerated in these types of
  


 6   channels.
  


 7       Q.    We've heard talk over decades in this case
  


 8   about the Mississippi River or at least portions of the
  


 9   Mississippi being braided.  Would you agree with that?
  


10       A.    There are sections of the Mississippi that
  


11   are -- you would characterize as braided at certain
  


12   flow levels, yes.
  


13       Q.    Is one of the differences between the
  


14   Mississippi River and the Gila River volume of flow?
  


15       A.    Both the volume of flow and the persistence
  


16   of that flow.
  


17       Q.    Would you say the difference in flows between
  


18   the Mississippi and the Gila is significant?
  


19       A.    I would.
  


20       Q.    Let's move on to Slide 11, and again, first
  


21   of all, is this the slide you added from the June
  


22   version of your PowerPoint?
  


23       A.    This is the new slide.
  


24       Q.    Okay.  And tell me why you added that.
  


25       A.    I just thought it was interesting that there
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 1   was language in the Utah case that basically
  


 2   acknowledged that one of the principal impediments to
  


 3   navigation that they were looking at in that case was
  


 4   the presence of shifting sandbars.
  


 5       Q.    And is that quotation from the Supreme Court
  


 6   opinion consistent with what your opinion was even
  


 7   before you saw that?
  


 8       A.    Yes.  I think it's just a good illustration.
  


 9       Q.    Let's move on to Slide 12 then.
  


10             Here you're talking about Gila River
  


11   Dynamics.  Tell us what this slide says about that.
  


12       A.    So sort of in line with Mr. Allen's questions
  


13   to Dr. Littlefield, I did try to look back beyond the
  


14   mid 1800s and think about, you know, what was the river
  


15   like at that time, and how does what we see today or
  


16   what we read about in the various accounts that we've
  


17   heard relate to what the river may have looked like
  


18   back prior to at least European man's influence.
  


19             And I think it's clear from the documents
  


20   that there were at least sections of the Gila River in
  


21   the mid to late 1800s, prior to the big flood period,
  


22   that were single-thread channels, and they carried, you
  


23   know, low flow for extended periods of the year.
  


24             But overall, and I think historically, the
  


25   characteristics of the Gila River are very strongly
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 1   impacted by floods that occur in the river.  And I
  


 2   know, you know, the point was made a few minutes ago or
  


 3   the comment was made that perhaps over the last four --
  


 4   the floods around the turn of the century that caused
  


 5   the river to blow out were unlike anything we have had
  


 6   in the last 400 years.  And I'm not really sure that we
  


 7   know that.
  


 8             This river has undoubtedly always been very
  


 9   dynamic.  It experienced large floods.  The floods that
  


10   we saw at that time frame were the largest in our
  


11   recorded record.  And it would appear from the tree
  


12   ring data that the annual flow volumes maybe were not
  


13   as large in that historical period, but that doesn't
  


14   mean that we didn't have really large floods that had
  


15   the potential to, if you will, blow the river out and
  


16   cause it to revert back to the braided condition.
  


17             These channels, like the Gila River,
  


18   desert-type rivers, rarely achieve an equilibrium form.
  


19   I think, you know, that's just not my idea.  Will Graf,
  


20   a very well-known geomorphologist, has written
  


21   treatises on the matter.
  


22             They basically work by a big flood comes
  


23   along, it blows the river out, you get a wide, braided
  


24   condition, you tear up the banks, you shift the
  


25   sandbars around and so on.  And then over the next
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 1   period of time the flood recedes and the river kind of
  


 2   settles down, and it's been described as sort of
  


 3   recovering back towards a more stable or less dynamic
  


 4   system.  And then another flood comes along and you
  


 5   start the process all over again.
  


 6             So your perception of what that river really
  


 7   is like depends a lot on what specific point in time
  


 8   you looked at the river.
  


 9       Q.    So you saw, just going back a little bit,
  


10   this morning on -- you know, this morning with
  


11   Dr. Littlefield there were some maps and there were
  


12   some hand-drawn versions of the Gila River on there.
  


13   Based upon what you said, do you think it's possible to
  


14   draw the Gila River, what it looks like in its ordinary
  


15   and natural condition, without knowing the particular
  


16   time you're looking at?
  


17       A.    I would say it probably is not possible.  You
  


18   can draw it at any particular point in time, but that
  


19   doesn't mean that that's what it looked like a year ago
  


20   or ten years ago or fifty years ago.
  


21       Q.    Did we cover everything you want to talk
  


22   about in Slide 12?
  


23       A.    Yes.  This is just basically a statement that
  


24   others have looked at the river and demonstrated the
  


25   process that I've just described from settling down
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 1   towards a single-thread channel to blowing out to a
  


 2   wide, braided system.
  


 3       Q.    The last little paragraph there talks about
  


 4   the flood in January of 1993.  Are you familiar with
  


 5   that, generally?
  


 6       A.    Yes.
  


 7       Q.    And that was a big flood that happened even
  


 8   downstream on the Gila despite the fact that there were
  


 9   several storage structures already present upstream,
  


10   right?
  


11       A.    That's correct.
  


12       Q.    Let's move on to Slide 13.
  


13                  CHAIRMAN NOBLE:  Mr. McGinnis, would
  


14   this be an appropriate time to take a break?
  


15                  MR. MCGINNIS:  That would be fine.
  


16                  CHAIRMAN NOBLE:  Thank you.
  


17                  MR. MCGINNIS:  We're starting on the
  


18   graphs, so get a rest.
  


19                  (A recess was taken from 2:47 p.m. to
  


20   3:10 p.m.)
  


21                  CHAIRMAN NOBLE:  Jody, please reflect
  


22   that Commissioner Henness is not present.
  


23                  Please proceed.
  


24   BY MR. MCGINNIS:
  


25       Q.    Okay, Dr. Mussetter, when we left off, I
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 1   think we were getting ready to start talking about
  


 2   Slide 13, which says Gila River at Kelvin Flows.  Can
  


 3   you tell us what this graph shows?
  


 4       A.    So this slide and a few of the subsequent
  


 5   slides are intended to illustrate some points about the
  


 6   flow regime in the Gila River and most of the data are
  


 7   taken from the Kelvin gauge data.  The blue line is a
  


 8   very compressed plot of the mean daily flows for the
  


 9   period of record at that gauge that starts at I believe
  


10   it's in 1911.  I may have the year slightly wrong, but
  


11   it's right in this area.
  


12             And one of the things that you see here is
  


13   the change in the flow regime as a result of Coolidge
  


14   Dam.  You had, even in the mean daily flow regime -- of
  


15   course, this was the very wet period with the large
  


16   floods, but you have a lot more blue, if you will, in
  


17   that area, so you're seeing the impacts partly of the
  


18   operation of Coolidge Dam and then the subsequent flows
  


19   out to the present time.
  


20             The red dots are the annual peak flow or the
  


21   maximum instantaneous flow that happened during each of
  


22   the years in the period of record.  And so you see the
  


23   very large floods back around the turn of the century
  


24   that we've all talked about.  But the interesting thing
  


25   is, certainly at least two of these peaks were bigger
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 1   than anything we have had since then, but we continue
  


 2   to have large flood peaks in that system, even with the
  


 3   dam in place.  So that's one of the main points from
  


 4   this slide.
  


 5       Q.    And the data for this graph, is that from the
  


 6   gauge at Kelvin?
  


 7       A.    That is the U.S. Geological Survey gauge at
  


 8   Kelvin.
  


 9       Q.    Can you tell us where Kelvin is located?  Is
  


10   it upstream or downstream from Coolidge Dam?
  


11       A.    It is below Coolidge Dam.
  


12       Q.    Is it above the Salt River confluence?
  


13       A.    It is above the Salt River confluence.
  


14                  COMMISSIONER HORTON:  Mr. McGinnis, it's
  


15   my understanding Mr. Henness was born in Kelvin.  Very
  


16   important fact.
  


17                  MR. MCGINNIS:  All the better reason for
  


18   us to use the data.
  


19   BY MR. MCGINNIS:
  


20       Q.    Anything else you want to talk about in
  


21   Slide 13?
  


22       A.    No, I think that's it.
  


23       Q.    Slide 14 is another graph that says annual
  


24   hydrographs at Kelvin.  Can you explain this graph to
  


25   us?
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 1       A.    So this is an attempt to zoom in on a shorter
  


 2   time frame so that we can see what the typical flow
  


 3   regime in the river would be at that location.
  


 4             The blue lines represent the flows on a daily
  


 5   basis for a complete water year prior to Coolidge Dam.
  


 6   The bottom line, this line here, is the median flow.
  


 7   In other words, the discharge at that point recorded at
  


 8   the gauge is less than is indicated by that line half
  


 9   the time and it's greater than that half the time over
  


10   long -- during the period of record, I should say.
  


11             The top line is the 90th percentile flow.  So
  


12   what I'm trying to show here is the magnitude of the
  


13   somewhat larger floods.  And so what this means is that
  


14   10 percent of the time the mean daily discharge exceeds
  


15   the value that's plotted there.
  


16             And then the red lines are the same thing,
  


17   median flow is the bottom line and 90th percentile flow
  


18   is the top line, after closure of Coolidge Dam in late
  


19   1928.  And so we see that the dam changes the flow
  


20   regime we had under the pre-Coolidge Dam conditions.
  


21   Somewhat higher flows typically during the winter and
  


22   perhaps early spring months, and then much lower flows
  


23   through spring and throughout the summer.  And then
  


24   when we hit the monsoon season, of course, we start
  


25   to -- this flow starts to pick up again because of the
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 1   individual storms.
  


 2             With the dam in place, the flow is pretty
  


 3   much controlled by the operation of the system, and so
  


 4   the flows tend to be more even throughout the year.
  


 5   You don't get that dip.  You have much higher flows,
  


 6   typically, now in the summertime than you would have
  


 7   had prior to the closure of the dam.
  


 8       Q.    And is the data used for this Slide 14 the
  


 9   same data as Slide 13?
  


10       A.    It's derived from the data that was plotted
  


11   in the blue line in the previous plot.
  


12       Q.    Anything else you want to talk about on
  


13   Slide 14?
  


14       A.    No.
  


15       Q.    Okay.  How about Slide 15, which says Annual
  


16   Flood Peaks:  Kelvin Snowmelt and Monsoon.  Can you
  


17   tell us about this graph?
  


18       A.    So the purpose, again, this is the same data
  


19   that we've been looking at, just presented in a
  


20   different way; and the idea here is to illustrate the
  


21   times of year that we tend to get the large flood
  


22   peaks.
  


23             So the red diamond symbols represent the
  


24   annual peak flows that were recorded since 1928, after
  


25   closure of the dam.  And the blue triangles represent
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 1   the few peaks that we have during the period of record
  


 2   prior to 1928.
  


 3             Two things to take away from this graph.  One
  


 4   is, we have some sort of moderate -- cluster of
  


 5   moderate peaks that happen in the wintertime, and those
  


 6   are associated with mons -- sorry, not monsoonal; with
  


 7   frontal-type storms that typically come in from the
  


 8   south.  And then this cluster in the July, August,
  


 9   September time frame are associated, of course, with
  


10   the monsoon season.
  


11             The other interesting thing you can see about
  


12   this is that we have some very large peaks that occur
  


13   during both times.  So we can get really big floods
  


14   during the winter, we can get really big floods during
  


15   the monsoon season, and those of you that live in the
  


16   area know that very well.
  


17             And the other interesting thing is, again, in
  


18   spite of those, you know, few really large peaks that
  


19   happened right around the turn of the century, the
  


20   predam peaks and the postdam peaks are all sort of
  


21   mixed in together.
  


22             So undoubtedly the dam does have an impact on
  


23   the magnitude of the peak.  It attenuates it.  I'm sure
  


24   the flood frequency curve would be somewhat lower at
  


25   least for the more frequent, you know, one in two to
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 1   one in ten to twenty-year flood events.  But generally
  


 2   we still get plenty of big flood peaks even with the
  


 3   dam in place.
  


 4       Q.    Do you know whether the Kelvin gauge is
  


 5   upstream or downstream from the confluence with the
  


 6   Gila River and the San Pedro?
  


 7       A.    I do not know the answer to that.  I would
  


 8   have to look at the map.
  


 9       Q.    And again, because you're looking at this
  


10   data at Kelvin, it doesn't reflect any flows from the
  


11   Salt; is that right?
  


12       A.    It does not.
  


13       Q.    And if you were to look at -- have you looked
  


14   at the data incoming from the Salt?
  


15       A.    I have.
  


16       Q.    And the Gila?
  


17       A.    I have.
  


18       Q.    Is it similar to this, in terms of where the
  


19   peaks are and where the valleys are, in terms of this
  


20   data from Kelvin?
  


21       A.    Do you mean the Salt, the actual Salt River
  


22   flows?
  


23       Q.    Yeah, the Salt River flows that come into the
  


24   Gila.
  


25       A.    Yeah.
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 1       Q.    I'm just trying to think of -- ask you
  


 2   whether those are -- would you think those would be
  


 3   different in character or magnitude in terms of what
  


 4   the flows are over the course of the year than what you
  


 5   see at Kelvin?
  


 6       A.    The magnitude, of course, are somewhat
  


 7   different because the watershed is different, but
  


 8   they're relatively similar, and the patterns are
  


 9   similar as well.  It responds to the winter frontal
  


10   storms and it responds to the monsoonal storms as well.
  


11       Q.    Okay.  Anything else on Slide 15?
  


12       A.    No.
  


13       Q.    Okay, Slide 16 says Similar Variability in
  


14   Annual Volume Pre and Post-statehood.  Can you explain
  


15   this to you?
  


16       A.    Yes.  So this is a depiction of a
  


17   reconstructed flow record.  Perhaps part of the basis
  


18   for Mr. Allen's questions earlier that goes back to the
  


19   mid 1600s, Meko and Graybill used tree rings to
  


20   estimate the magnitude of the annual runoff for about
  


21   the past 400 -- I guess 300 years prior to the start of
  


22   the current systematic record.
  


23             So the dark blue lines are the annual runoff
  


24   values recorded at the Kelvin (sic) gauge; same data
  


25   that we have already been discussing.  And then the
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 1   light part of it is the reconstructed record from the
  


 2   Meko and Graybill 1972 work.
  


 3             And the main point that I want to show here,
  


 4   there are a few years here around the turn of the
  


 5   century again, and even, you know, a few in the more
  


 6   modern era, that exceed any of the ones that they
  


 7   estimated back in the earlier part of the record.
  


 8             But in spite of that, you still see the same
  


 9   sort of variability.  You see some really big years
  


10   that fall, you know, well outside of the, if you will,
  


11   the confidence bands on the mean there on both sides.
  


12   Very dry periods, very wet periods.
  


13             And so even though maybe this was a somewhat
  


14   unusual period, I take from this that the Gila River
  


15   has always had a very dynamic flow regime; some really
  


16   wet years, some really dry years, some undoubtedly
  


17   really big floods.  And I don't see anything in this
  


18   that suggests that during this fairly short period of
  


19   time that we see here, that we wouldn't have had big
  


20   floods going even farther back in time.
  


21       Q.    And as a river hydrologist, would you believe
  


22   that the variability in those flows over time from
  


23   different years back in the 1600s, 1700s and 1800s
  


24   would have had impacts on the channel structure similar
  


25   to what you saw from the floods in the more recorded
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 1   history?
  


 2       A.    That is the primary point of this.  When it
  


 3   gets whacked with a really big flood, it would do the
  


 4   similar things to what we have seen it do in the
  


 5   recorded history.
  


 6             And the other interesting thing, and I'll
  


 7   make this point again in a few minutes, but a lot of
  


 8   the anecdotal evidence we have about what the sort of
  


 9   pre-European influence river looked like comes from
  


10   this period in the mid 1800s.  There was one large
  


11   runoff year in the mid 1860s, but that is really a
  


12   pretty low flow period.  There are very few really high
  


13   events in there.
  


14             And so I take from that that that's one of
  


15   the reasons that during that period of time you would
  


16   have more of a tendency for a single-thread channel.
  


17   And as you went farther back, if you had information,
  


18   you would undoubtedly see a very braided, dynamic
  


19   system.
  


20       Q.    And is it your understanding that the
  


21   statutory and legal definition we're working under is
  


22   ordinary and natural condition at the date of
  


23   statehood?
  


24       A.    That's correct.
  


25       Q.    And is that part of why you want to look back
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 1   and see how the variability in the ordinary and natural
  


 2   condition changed over time?
  


 3       A.    Yes.  In other words, what would the river
  


 4   have looked like in 1912 at this red line had we not
  


 5   had all the influences that were going on in this --
  


 6   particularly in this period of time.
  


 7       Q.    And I think there was some testimony earlier
  


 8   that some of the flooding in the early 1900s might have
  


 9   been affected by human factors?  Remember, there was
  


10   some discussion earlier about the impact of the
  


11   phreatophytes and the width of the channel and that
  


12   kind of thing?
  


13       A.    Yeah.  The quantities of water that came
  


14   down, we can't say they were unaffected by human
  


15   activity, but I think those really large floods, based
  


16   on the condition of the watershed at that time, would
  


17   have been really large floods regardless of whether we
  


18   had been grazing or doing what we were doing.
  


19             So the presence of the phreatophytes that
  


20   might have made the water deeper because of the
  


21   hydraulic reference of the channel is greater and so
  


22   on, but we would have still had really, really big
  


23   flows come through the system.
  


24       Q.    So there would have been a lot of water
  


25   coming down the system in those years, in the early
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 1   1900s, even if there was no person here at all?
  


 2       A.    That's correct, and it undoubtedly would have
  


 3   caused the channel to become braided, just as we saw.
  


 4   Somewhat maybe different from what we saw, but still
  


 5   braided.
  


 6       Q.    And that's just because that's what naturally
  


 7   happened over time?
  


 8       A.    That's right.
  


 9       Q.    Okay.  Anything else you want to talk about
  


10   with respect to Slide 16?
  


11       A.    No.
  


12       Q.    Okay.  How about Slide 17?  This says Annual
  


13   Peek is Correlated With Annual Volume.  Can you explain
  


14   this to us?
  


15       A.    Yeah.  This is just a simple companion slide
  


16   to the previous one.  Maybe I should have flipped
  


17   forward and then back to the slide.  But it's just to
  


18   illustrate that in the recorded history, there's fairly
  


19   strong correlation between the annual peak discharge
  


20   and the annual runoff, to make the point that in the
  


21   previous slide, when we see these really high annual
  


22   runoff years, that also most likely means that the
  


23   annual peak discharge, there was a big flood during
  


24   those years as well, even though we don't have the
  


25   record to show that.
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 1       Q.    How about Slide 18, what is this showing?
  


 2       A.    So the next half dozen slides or so really
  


 3   are just images from the old GLO survey maps, many of
  


 4   which you've already scene, and I think Dr. Schumm
  


 5   presented these in his testimony.
  


 6             And the point is just, again, an illustration
  


 7   of how in that sort of dry period in the mid 1800s,
  


 8   when we have descriptions of the river being a
  


 9   single-thread channel, and then we come forward to a
  


10   period after the large floods around the turn of the
  


11   century, and we see a wide, braided channel at that
  


12   time, showing the influence of the flows.
  


13             And then this slide is basically just an
  


14   image showing basically the location of those, the maps
  


15   that I showed in the previous slide, and then this is
  


16   an aerial image of that same area so you can see what
  


17   it looks like today.
  


18       Q.    And the slide you just flipped to was 19,
  


19   right?
  


20       A.    This is Slide 19, yes.  Sorry.
  


21       Q.    Okay.  How about -- well, let's go back to
  


22   19.
  


23       A.    Okay.
  


24       Q.    Where is that, then; where is that location?
  


25       A.    It's upstream from the Salt River confluence,
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 1   sort of southeast of the Greater Phoenix area,
  


 2   basically.
  


 3       Q.    Now let's move on to Slide 20 then.
  


 4       A.    Okay.
  


 5       Q.    Tell us what this is.
  


 6       A.    Same type of information, intended to
  


 7   illustrate the same point.  We have a narrower -- it
  


 8   may be somewhat wider than the previous photograph, but
  


 9   still single-thread-ish type channel in the mid 1800s,
  


10   and then we have a somewhat wider channel around 1950,
  


11   subsequent to the floods that occurred, you know,
  


12   around the date and right before the date of statehood.
  


13       Q.    Okay.  And is Slide 21 a location map for
  


14   that one?
  


15       A.    Yes, it is.  This is Township 1 North,
  


16   Range 1 West, and this is just basically on the
  


17   southwest corner of the Phoenix Metro area.
  


18       Q.    Right, right close to the Salt River
  


19   confluence, right?
  


20       A.    Yes, yes.
  


21       Q.    How about Slide 22?
  


22       A.    Well, so I'll go back up to 21.  22 is the
  


23   next box down.  Again, same sort of thing.  The river
  


24   cuts across.  The lower right corner is depicted as
  


25   more or less single-thread channel in the 1883 mapping,
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 1   and now it's a wide, braided channel in 1907.  And this
  


 2   slide again shows the location and what that area looks
  


 3   like today.
  


 4       Q.    And I guess just to put a finer point on it,
  


 5   let's go back to 22 again.
  


 6       A.    Okay.
  


 7       Q.    Is it your testimony that the difference
  


 8   between the channel shown in 1883 versus the channel
  


 9   shown in 1907, is that just due to human effects, or is
  


10   that part of what the river just does?
  


11       A.    My point is --
  


12       Q.    Do you understand my question?  It's kind
  


13   of -- it's not a very good one.
  


14       A.    I do understand your question, I believe.
  


15   And my response is that it's -- the difference between
  


16   those two, the character of the river at those two
  


17   times, is related to the large floods.  And while human
  


18   activity may have had some influence on those floods,
  


19   those floods would almost certainly have been very
  


20   large and would have had a similar effect.
  


21       Q.    And they were recurring throughout the
  


22   historical period that you looked at, right?
  


23       A.    I'm sure they did, yes.
  


24       Q.    How about slide -- you are already talked
  


25   about 23?
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 1       A.    Yes.
  


 2       Q.    Okay.  Slide 24 is a graph that says
  


 3   Historical Changes in Gila River (Pima to San Carlos),
  


 4   and I don't know if that's Reservation or Reservoir,
  


 5   but you can tell us that.
  


 6       A.    It's Reservation.  And, in fact, I should
  


 7   point this out.  In the version of this that was
  


 8   submitted -- I just discovered this last night -- this
  


 9   slide was incorrectly labeled.
  


10       Q.    Okay.  So the version I have in front of me
  


11   says (San Simon to Pima).
  


12       A.    Exactly.  Burkham broke his study reach into
  


13   three pieces, and this was inadvertently labeled as the
  


14   upstream piece, and it was actually what he called
  


15   Reach B, which went from the town or village of Pima
  


16   down to the east boundary of the San Carlos
  


17   Reservation.
  


18                  MR. MCGINNIS:  And, Mr. Chairman, with
  


19   your permission, once we're done today, we'll submit a
  


20   new version of Slide 24 just so everybody's record's
  


21   the same.
  


22                  CHAIRMAN NOBLE:  Thank you.
  


23                  MR. MCGINNIS:  You're welcome.
  


24   BY MR. MCGINNIS:
  


25       Q.    Okay.  Go ahead and tell us what Slide 24 --
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 1   the change you just made doesn't have anything to do
  


 2   with the graph itself; it's just the label, right?
  


 3       A.    It's just the label.  It was incorrectly
  


 4   labeled.
  


 5       Q.    Okay.  Tell us what the graph means.
  


 6       A.    The graph basically illustrates the points
  


 7   that I've been making with the last many slides; that
  


 8   in the mid 1800s, during that relatively dry period, we
  


 9   had a fairly narrow, single-thread channel in that
  


10   reach, and then the floods happened and the width of
  


11   the channel increased substantially in response to
  


12   those floods.
  


13             And then over time it sort of settled down
  


14   again, and if you will, recovered back towards a less
  


15   dynamic, more single-thread channel.  And I would make
  


16   the point that if we had the data to go back through
  


17   the 1600s and the 1400s and so on and so forth, you
  


18   would almost undoubtedly see the same type of behavior
  


19   with time in those reaches.
  


20       Q.    Okay.  Anything else on Slide 24?
  


21       A.    No.
  


22       Q.    Okay.  Let's go on to Slide 25.
  


23             It says Channel Width Change, Middle Gila
  


24   River.  Can you tell us about this graph?
  


25       A.    Yes.  Again, the same illustration.  We have
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 1   a fairly narrow channel, about 60 meters wide, 180 to
  


 2   190 feet.  We go through the wet period.  It blew out,
  


 3   became really wide.  And then in this particular reach
  


 4   the width decreased substantially in the -- around, you
  


 5   know, during the depression era, mid 1930s.  By that
  


 6   time it had narrowed back up to something around
  


 7   60 meters, and then it continued to narrow slightly
  


 8   until the big flood.  I think that's probably a result
  


 9   of the 1993 flood, and it blew out.
  


10             One of the reasons it didn't widen so much
  


11   here is probably because of the invasion of the
  


12   phreatophytes and the amount of vegetation that was in
  


13   the reach.  It was just a more stable system.  The
  


14   flood didn't last long enough to completely blow it
  


15   out.
  


16       Q.    Are there two different locations shown on
  


17   this one graph?
  


18       A.    Yes.  We have data from -- this is the
  


19   Ashurst-Hayden diversion dam and then the railroad
  


20   bridge that's roughly ten miles downstream from there.
  


21   And then this, the light blue, goes from that railroad
  


22   bridge down to just adjacent to Pima Butte.  And he
  


23   only had -- Huckleberry only had data for the period
  


24   from 1930 up to the -- around 2000.  1993 actually was
  


25   the date of his report.
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 1       Q.    Okay.  Anything else on Slide 25?
  


 2       A.    No.
  


 3       Q.    Okay.  Let's move on to Slide 26.  Does this
  


 4   set forth a summary of your opinions?
  


 5       A.    Yes.
  


 6       Q.    Can you walk through those for us?
  


 7       A.    Sure.  So, again, a point that I made early
  


 8   on, it is clear from the anecdotal evidence that
  


 9   portions of the Gila River in the mid 1800s did have a
  


10   single-thread channel, and it was lined with thick
  


11   stands of woody riparian vegetation and so on.  And I
  


12   will readily acknowledge that during that time there
  


13   are portions of the river that could have been floated
  


14   by a small boat.
  


15             Again, during that period between 1895 and
  


16   1916, we had a series of really large floods that
  


17   scoured away the vegetation, that eroded the banks and
  


18   caused the channel to widen substantially, as you've
  


19   seen from many of the images, and the river changed
  


20   from that sort of single-thread system to a wide,
  


21   braided plan form.
  


22       Q.    And these two different conditions that you
  


23   talk about on Slide 26, is it your understanding those
  


24   two different things also occurred naturally over the
  


25   course of time?
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 1       A.    Yes.
  


 2       Q.    Okay, go ahead.  Sorry.  Slide 27.
  


 3       A.    Yes.  So in the early 1900s, up to about the
  


 4   time of statehood, extensive reaches of the Gila River
  


 5   were dry, and of course a lot of the reason for that
  


 6   was the diversion and the water use in the system
  


 7   farther upstream.  Although, I have little doubt that
  


 8   the Gila was also completely dried up during other
  


 9   periods of time even before the historic diversions.
  


10             The braided plan form that existed certainly
  


11   at that time and the really low flows would have made
  


12   commercial navigation very impractical.
  


13             And I also want to make the point that, you
  


14   know, during the floods navigation is basically
  


15   impractical, hazardous; but, you know, that's not an
  


16   ordinary condition of the river.  But nonetheless, even
  


17   though those times maybe fit outside the definition of
  


18   ordinary, they have a significant impact on the
  


19   character of the river during subsequent times, and so
  


20   we can't discount the effect of those floods on the
  


21   behavior of the river.
  


22       Q.    So in terms of the definition of ordinary
  


23   that you're applying as a river engineer, are you
  


24   distinguishing between the period of the flood itself
  


25   and the impacts of the flood that last over time on the
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 1   river after the water has receded?
  


 2       A.    Yes.
  


 3       Q.    And is one of those you think is ordinary and
  


 4   one you think is not?
  


 5       A.    The specific time when the high water is
  


 6   there during the flood probably fits outside the
  


 7   definition of ordinary; but the impacts of that, that
  


 8   persist sometimes for many years or even decades after
  


 9   the flood, is an ordinary condition of the river.
  


10       Q.    Okay.  Go right ahead with the rest of that.
  


11   Do you have more on that slide?
  


12       A.    Yes.
  


13       Q.    Yes.  This is still on 27, right?
  


14       A.    Yes, this is still on Slide 27.
  


15       Q.    Okay.
  


16       A.    So that information describes what the river
  


17   was like around the date of statehood.  Now, to get to
  


18   the natural condition, we looked at the slide from Meko
  


19   and Graybill that extended the record back prior to the
  


20   mid 1800s.  That clearly shows that big floods almost
  


21   certainly routinely happened in the system, and because
  


22   of the character of the materials that the river flows
  


23   through, the topography, the characteristics of the
  


24   climate in Arizona, vegetation and that sort of thing,
  


25   those large floods would have had the same or a very
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 1   similar effect on the river as it did during the period
  


 2   of recorded history.
  


 3       Q.    Okay.  Anything else on Slide 27?
  


 4       A.    No.
  


 5       Q.    Okay.  Tell me about Slide 28.
  


 6       A.    Well, this is just a simple statement of my
  


 7   opinion relative to the question that's before the
  


 8   Commission here.
  


 9             Based on everything that I've seen and that
  


10   I've heard through the however many days of testimony
  


11   we have had here, that the Gila River was certainly not
  


12   being used, and I don't believe it was susceptible to
  


13   use in its ordinary and natural condition as a highway
  


14   for commerce, using the customary modes of trade and
  


15   travel on water at the time of Arizona's statehood.
  


16       Q.    And for purposes of reaching your conclusion,
  


17   your opinions, do you consider both the term ordinary
  


18   and natural and the term date of statehood, are both
  


19   those things important?
  


20       A.    Yes.
  


21       Q.    And is that because ordinary and natural
  


22   tends to change over time in a dynamic dryland river
  


23   like the Gila?
  


24       A.    Yes.
  


25       Q.    I have a couple of just wrapup questions for
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 1   you then.
  


 2             You were here for Mr. Fuller's testimony back
  


 3   in June, right?
  


 4       A.    Yes.
  


 5       Q.    Do you recall that he testified that flows
  


 6   outside the range of 10 to 90 percent duration are not
  


 7   ordinary?  Do you recall that?
  


 8       A.    Yes.
  


 9       Q.    Do you agree with that?
  


10       A.    I more or less agree with that.
  


11       Q.    And also during that time, you saw that
  


12   Mr. Fuller, Mr. Gookin, and Mr. Burtell had presented
  


13   evidence of flow depth at various discharges to support
  


14   their opinions.  Do you remember that?
  


15       A.    I do.
  


16       Q.    And they did in their testimony and their
  


17   reports; do you remember that?
  


18       A.    Yes.
  


19       Q.    According to their reports, the depths were
  


20   estimated from rating curves using either the Manning
  


21   equation or measurement data at various stream gauges.
  


22   Do you recall that?
  


23       A.    Yes.
  


24       Q.    Do you have an opinion as to how
  


25   representative those depths are of the depths in other
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 1   parts of the river that are away from the gauges?
  


 2       A.    I do have an opinion about that.
  


 3             Unfortunately, specific data aren't available
  


 4   to quantify it; but, generally, the geologic survey
  


 5   locates their gauges in more stable, less dynamic
  


 6   sections of the river, for obvious reasons.  It's a lot
  


 7   easier to develop a stable rating curve that they can
  


 8   use to measure the stream flows.  And so, typically,
  


 9   USGS gauges are located in areas that would be narrower
  


10   and deeper than in other parts of the river.
  


11             And so my opinion would be, particularly with
  


12   respect to Mr. Burtell's estimates of the depth, I
  


13   think they're an overestimate, if anything, because of
  


14   that fact, because his are primarily based on
  


15   measurement data at the gauges.
  


16       Q.    And would you believe that it's possible for
  


17   a river that has a mean depth of 6 inches to have part
  


18   of the depth, half the depth, be 11 inches and half the
  


19   depth on the other half of the river be 1 inch?  Does
  


20   that still come out to a mean of 12; of 6, excuse me?
  


21       A.    Yes.
  


22       Q.    Does that happen both across the river and
  


23   along, up and down the river?
  


24       A.    It happens across the river and along the
  


25   length of the river, yes.
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 1       Q.    And my last question.  I don't understand
  


 2   this, but I'm going to.  Archimedes principle, you and
  


 3   I talked some about Archimedes principle and how it
  


 4   relates to displacement and buoyancy, and I'm going to
  


 5   ask you this in this way, and that is, is there
  


 6   something to do with Archimedes principle that has to
  


 7   do with boating?
  


 8       A.    Well, actually, boating has -- or Archimedes
  


 9   principle has everything to do with boating, or maybe I
  


10   said that backwards.
  


11             Archimedes principle basically says that an
  


12   object that's put in the water will displace an
  


13   equivalent weight of water.  So if you have a light
  


14   boat, it will displace a fairly small amount of water,
  


15   and therefore, the draft will be fairly small.  And if
  


16   you have a heavy boat, it will displace more water.
  


17   And so the size of the boat obviously affects the depth
  


18   that that boat can float in.
  


19       Q.    And so a boat that's made --
  


20       A.    The size and weight.  I'm sorry to interrupt
  


21   you.
  


22       Q.    I'm sorry, what?
  


23       A.    The size and weight of the boat.
  


24       Q.    So a boat that has the same design as a
  


25   historic boat, but is made out of lighter weight modern
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 1   materials, will that have a smaller or a larger draft
  


 2   than the historic boat?
  


 3       A.    If it's made out of lighter materials, it
  


 4   would have smaller draft.
  


 5       Q.    I think we've covered everything in your
  


 6   PowerPoint.  Are there any other points that you want
  


 7   to make to the Commission as part of your direct
  


 8   testimony?
  


 9       A.    No.  I think I've made all of them.
  


10                  MR. MCGINNIS:  That's all we have,
  


11   Mr. Chairman.
  


12                  CHAIRMAN NOBLE:  Thank you.
  


13                  Is there anyone that wishes to question
  


14   Dr. Mussetter?
  


15                  MS. HERNBRODE:  Mr. Chairman, of course
  


16   we do.  We would like to do some technology, so we
  


17   would propose to take a ten-minute break, if that's
  


18   okay with you.
  


19                  CHAIRMAN NOBLE:  Certainly, let's do
  


20   that.
  


21                  (A recess was taken from 3:41 p.m. to
  


22   3:50 p.m.)
  


23                  CHAIRMAN NOBLE:  Please proceed.
  


24                  MR. SLADE:  Chairman, Commissioners, my
  


25   name is Edwin Slade.  I am at the Attorney General's
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 1   Office, along with Joy Hernbrode and our team.  We
  


 2   represent the State Land Department.
  


 3
  


 4                     CROSS-EXAMINATION
  


 5   BY MR. SLADE:
  


 6       Q.    Dr. Mussetter, we met previously.  Nice to
  


 7   meet you again.
  


 8       A.    And you as well.
  


 9       Q.    We'll try to have a pleasant conversation
  


10   here.
  


11       A.    Fair enough.
  


12       Q.    I wanted to start with talking about your
  


13   resumé.
  


14       A.    Okay.
  


15       Q.    You went into it a little bit with
  


16   Mr. McGinnis.  You mentioned boating experience that
  


17   you had.  Can you again tell us the boating experience
  


18   you have had in Arizona?
  


19       A.    As best I remember, the only boating
  


20   experience I have in Arizona is in the Grand Canyon on
  


21   the Colorado River.
  


22       Q.    And was that a chartered guide raft trip?
  


23       A.    No.  No, it was a private trip.
  


24       Q.    Okay.  Were you the captain, were you a
  


25   passenger?
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 1       A.    I was the boatman on the boat that I rode in.
  


 2       Q.    And how many times have you done that?
  


 3       A.    Two times.
  


 4       Q.    Have you done any boating on the Gila?
  


 5       A.    No.
  


 6       Q.    Have you seen the Gila in person?
  


 7       A.    Yes.
  


 8       Q.    What reaches?
  


 9       A.    I've crossed the Gila a number of times in
  


10   various places.  I can't even remember over the years.
  


11             More recently I took a helicopter flight that
  


12   went essentially from the Salt River confluence down to
  


13   roughly 25 miles below Gillespie Dam.
  


14       Q.    And have you been on the ground in any
  


15   places?  You mentioned you crossed the Gila.  Was that
  


16   by car?
  


17       A.    Yes.
  


18       Q.    Where have you been on the ground at the
  


19   Gila?
  


20       A.    Well, as I said, I've -- I haven't done any
  


21   direct ground measurements or fieldwork on the Gila.
  


22   I've driven over the Gila River and crossed the channel
  


23   a number of times.  I don't remember where or
  


24   specifically when.
  


25       Q.    Okay.  So for none of the reaches have you
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 1   seen on the ground?  Have you seen the river while
  


 2   standing on the ground at any of the reaches?
  


 3       A.    I would say probably not.
  


 4       Q.    And the time when you flew down the 24 miles
  


 5   from the confluence, what time of year was that?
  


 6       A.    It was fall, October or November.  I don't
  


 7   remember the precise dates.
  


 8       Q.    And you have done that just once?
  


 9       A.    Just once.
  


10       Q.    And what year was that?
  


11       A.    2013.
  


12       Q.    Have you had any boating experience on
  


13   navigable rivers outside of Arizona?
  


14       A.    Yes.
  


15       Q.    Could you list which ones?
  


16       A.    I would probably be hardpressed to list all
  


17   of them.  One, the first one I can think of, would be
  


18   the James River in Virginia, close into the Chesapeake
  


19   Bay.
  


20                  COMMISSIONER HORTON:  Might I say that's
  


21   the cradle of the nation, growing up there.
  


22                  MR. SLADE:  Born, were you born there?
  


23                  COMMISSIONER HORTON:  Yes.
  


24                  THE WITNESS:  I've been on the
  


25   Mississippi River.
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 1                  MR. SPARKS:  I was born there.
  


 2                  THE WITNESS:  Thank you.
  


 3                  I've been on parts of the Missouri
  


 4   River.
  


 5                  Beyond that, I'm not really sure.  I've
  


 6   been on many, many rivers in my career, and I would
  


 7   have to go back and look through the documentation to
  


 8   figure out whether they are legally considered to be
  


 9   navigable.
  


10   BY MR. SLADE:
  


11       Q.    Okay.  What's your experience with boating in
  


12   a canoe?  How many -- what rivers have you boated in a
  


13   canoe?
  


14       A.    I've boated tributaries of the James River in
  


15   a canoe.  I have paddled a canoe some on the San Juan
  


16   River.  I think that's mostly what I remember.
  


17       Q.    Okay.  You mentioned you worked with
  


18   Dr. Schumm in his previous work on the Gila, and I just
  


19   wanted to make sure I heard correctly.  You agree with
  


20   everything Dr. Schumm has testified to and written in
  


21   his reports?
  


22       A.    As far as I recall, I don't remember anything
  


23   he wrote or said that I didn't agree with.
  


24       Q.    And when you worked with him in the
  


25   preparation of his previous Gila testimony and reports,
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 1   what percentage, if any, would you say you contributed?
  


 2       A.    A very small percentage.  It was more just
  


 3   conversation about what he was doing and what he was
  


 4   finding.  I didn't do any direct analysis or work for
  


 5   him on the case.
  


 6       Q.    Do you agree that the Colorado has been
  


 7   deemed a navigable river?
  


 8       A.    I understand that sections of the Colorado
  


 9   have been deemed navigable.
  


10       Q.    Which sections?
  


11       A.    Well, the one -- the section that I showed
  


12   you in the picture today is navigable.  I'm not certain
  


13   about the reach below Yuma.  I assume it probably has,
  


14   but I don't know that.
  


15       Q.    Okay, we'll start into the substance.
  


16             When was the Gila River in its ordinary and
  


17   natural condition, in your opinion?
  


18       A.    Well, I'm not sure it's my opinion that
  


19   counts.  According to, I believe it's the Winkleman
  


20   decision, they concluded that, you know, it had been
  


21   affected by diversions by the Native Americans for many
  


22   centuries prior to the 1800s and then that had kind of
  


23   died out, and so they considered the Gila to be in its
  


24   natural condition in the early to mid 1800s.  So I
  


25   would say something in the mid 1800s, prior to that.
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 1       Q.    So at statehood, the Gila was not in an
  


 2   ordinary and natural condition?
  


 3       A.    Certainly wasn't in a natural condition at
  


 4   that time.
  


 5       Q.    Was the river flow in an ordinary and natural
  


 6   condition, the amount of water in the river in a
  


 7   non-flood time?
  


 8       A.    I don't know what the flow was at the precise
  


 9   time Arizona became a state, so I don't know exactly.
  


10       Q.    Would you agree that there was substantial
  


11   diversions at statehood?
  


12       A.    Yes.
  


13       Q.    And the river channel at statehood, was that
  


14   in its ordinary and natural condition?
  


15       A.    Well, again, I said earlier I don't know what
  


16   the flow was at that precise time, so I don't know if
  


17   that would be an ordinary condition.  It was not in a
  


18   natural condition at that time.
  


19       Q.    But if we're talking about just the geometry
  


20   of the channel, remove the flow, was the geometry of
  


21   the channel in its ordinary and natural condition at
  


22   statehood?
  


23       A.    Well, if you remove the flow, based on the
  


24   way ordinary has been defined, I'm not sure that that's
  


25   a relevant descriptive term.  It's been affected by
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 1   human activities, if that's what you're asking me.
  


 2       Q.    So it would be tough to assess the channel at
  


 3   statehood because there's reduced flow; is that what I
  


 4   heard you say?
  


 5       A.    Well, the flow regime that was occurring in
  


 6   that general time frame is different from what would
  


 7   have occurred under natural conditions.
  


 8       Q.    If you could turn to your Tab 2, and this
  


 9   is -- to the admitted evidence, this is Huckleberry's
  


10   Report of Historical Geomorphology of the Gila River,
  


11   June 1996.
  


12             Could you read the highlighted portion,
  


13   please?
  


14       A.    Yes.
  


15                  MR. MCGINNIS:  Excuse me, Mr. Chairman.
  


16   Could we get an exhibit number on this document?
  


17                  MR. SLADE:  These were just turned in
  


18   today, so...
  


19                  MR. MCGINNIS:  So nobody in the hearing
  


20   room has seen these documents at all?
  


21                  MR. SLADE:  You know what, we've got --
  


22                  MS. HERNBRODE:  He relied on them,
  


23   though.
  


24                  MR. SLADE:  We've got an exhibit number
  


25   for you, actually.
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 1                  MS. HERNBRODE:  He relied on them for
  


 2   his report.
  


 3                  MR. MCGINNIS:  But my question was, we
  


 4   haven't seen these, they haven't been disclosed till
  


 5   today?  If that's what it is, I just want to know.
  


 6                  MS. HERNBRODE:  Yes.
  


 7                  MR. MCGINNIS:  And do they have numbers
  


 8   yet, George, or do we -- okay.
  


 9                  MR. MEHNERT:  X032.
  


10   BY MR. SLADE:
  


11       Q.    So this is admitted X032, Part 126.  Could
  


12   you read the highlighted portion, please?
  


13       A.    Yes.
  


14             Channel changes on the Gila River are driven
  


15   primarily by changes in the frequency of large floods.
  


16   Then it cites (Burkham 1972) and (Huckleberry 1993b).
  


17   However, one cannot ignore the effects of human
  


18   disturbances.  Bahre, I think is the pronunciation,
  


19   1991.  Irrigation diversions, dams, exotic vegetation,
  


20   and channelization have also undoubtedly affected the
  


21   hydraulics and hydrology of the channel.
  


22       Q.    And could you turn to Tab 3, please?
  


23             This is a transcript from November 17th, 2005
  


24   Gila River hearing, with Dr. Schumm testifying,
  


25   Page 32.
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 1             Could you read that highlighted portion,
  


 2   please?
  


 3       A.    Yes.
  


 4                 Would you agree that the channels
  


 5             would look different if there hadn't been any
  


 6             diversions or dams?
  


 7                 The answer:  Probably the dimensions
  


 8             would be different, but the pattern and with
  


 9             the gradient probably would remain the same.
  


10                 Question:  When you're talking about
  


11             dimensions, you're talking about both depth
  


12             and width?
  


13                 And the answer is:  Yes.
  


14       Q.    And would you turn to Tab 21, please?  This
  


15   is Ross's USGS Water Supply Paper 498, Exhibit X025,
  


16   Part 111.
  


17             Would you read the highlighted portion,
  


18   please?
  


19       A.    Sure.
  


20             Present Deposition is the title of the
  


21   section.  At the present time Gila River in the lower
  


22   portions of its course is depositing rather than
  


23   eroding.  The definite channel described by the pioneer
  


24   visitors to the region has disappeared.  Instead there
  


25   are shifting channels with crumbling banks of barren
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 1   silt forming linked patterns on the flood plain, which
  


 2   change with every flood.  The reasons for this change
  


 3   may be in part climatic.  It is possible that less rain
  


 4   falls now in an average year than it did when the
  


 5   Jesuit fathers first visited the region.  But this is
  


 6   certainly not the only reason.  Much of the change has
  


 7   occurred during the period for which rainfall records
  


 8   have been kept.  Gila River had a definite channel with
  


 9   hard, verdure-covered banks in 1889, citing (Page 67),
  


10   but the rainfall records at Yuma show that no
  


11   noticeable decrease in the rainfall at that place has
  


12   occurred since 1869.  Long precipitation records are
  


13   also available for Phoenix, Buckeye, and other places
  


14   in the region, and these likewise do not show any
  


15   noticeable decrease in the precipitation.  One of the
  


16   causes, and perhaps the principal cause, of the change
  


17   has been the interference of man with the work of
  


18   nature.  One phase of this interference has already
  


19   been mentioned (see Page 67).  The changes wrought by
  


20   man in the mountains in the upper part of the drainage
  


21   of the Gila River have probably been more effective in
  


22   changing the character of the lower portion of the
  


23   river than those in the lower Gila region itself.  The
  


24   natural run-off in the mountain areas has been
  


25   interfered with by dams and other structures.  Much of
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 1   the water that would otherwise flow into the Colorado
  


 2   has been taken out for irrigation at different places
  


 3   in the upper and middle reaches of the Gila.  The
  


 4   removal of forest cover in places has left the surface
  


 5   unprotected from the attack of the forces of erosion.
  


 6       Q.    Thanks.
  


 7             Is this a paper that you cited in your
  


 8   declaration?
  


 9       A.    Yes, I believe I cited Ross.
  


10       Q.    And did you also cite the Huckleberry report,
  


11   Historical Geomorphology?
  


12       A.    Yes.
  


13       Q.    And did you review Dr. Schumm's transcript
  


14   from 2005?
  


15       A.    I did.
  


16       Q.    Are you aware of all the diversions that were
  


17   present at statehood?  Would you be able to list those?
  


18       A.    I would not.
  


19       Q.    If I list them, would it recall your memory?
  


20       A.    I don't know that I have ever looked at a
  


21   list of all of the diversions at the date of statehood.
  


22       Q.    You've heard of the Duncan agriculture
  


23   diversions, the Safford agricultural diversions?
  


24       A.    I've heard of them, yes.
  


25       Q.    San Francisco River was diverted?
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 1       A.    I believe I've heard of that.
  


 2       Q.    The Ashurst-Hayden Dam, was that present at
  


 3   the time of statehood?
  


 4       A.    I don't know that.
  


 5       Q.    Was the Roosevelt Dam present at the time of
  


 6   statehood?
  


 7       A.    Yes.
  


 8       Q.    Was the Granite Reef Dam?
  


 9       A.    I don't know that.
  


10       Q.    Was the Buckeye Canal?
  


11       A.    I don't know that either.
  


12       Q.    Was the Arlington Canal?
  


13       A.    I don't know that.
  


14       Q.    Was the Wellton Mohawk Irrigation District
  


15   functioning at that point?
  


16       A.    I don't know.
  


17       Q.    So if the river flow in the channel is not in
  


18   its ordinary and natural condition at statehood, what
  


19   would the next question you ask be to figure out when
  


20   that time is?
  


21             In other words, you've read the Winkleman
  


22   case?
  


23       A.    I have.
  


24       Q.    And you've said that Winkleman has indicated
  


25   that the natural condition is in the early 1800s?
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 1       A.    Yes.
  


 2       Q.    And why have you not used that time period in
  


 3   your analysis?
  


 4       A.    Because we don't have specific data for that
  


 5   time period, I think with one exception, and I showed
  


 6   that data.  That's the Meko and Graybill reconstruction
  


 7   of the flow rates.
  


 8       Q.    Were you here for Mr. Fuller's testimony?
  


 9       A.    I was.
  


10       Q.    And so you were present when he presented all
  


11   the accounts of boating in the 1800s?
  


12       A.    I believe I was.
  


13       Q.    And were you here for Mr. Rich Burtell's
  


14   testimony?
  


15       A.    I believe I was here for all of his direct
  


16   testimony.  I did not hear the cross.  I'm not a
  


17   hundred percent sure I was here for all of the direct
  


18   either.
  


19       Q.    Well, if you were here for the direct, were
  


20   you present when he listed his accounts of boating in
  


21   the upper Gila in the 1800s?
  


22       A.    I remember some discussion of that, yes.
  


23       Q.    And could you turn to your report Tab 9,
  


24   please?  This is Dr. Mussetter's report, Exhibit X003.
  


25             And could you read the highlighted portion?
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 1       A.    Yes.
  


 2             Descriptions of the river in the mid to late
  


 3   1800s indicate that it may have been possible to float
  


 4   a small boat in some reaches during some periods of
  


 5   time.
  


 6       Q.    Now, you had mentioned that the period of
  


 7   1850 to 1900 was a period of unusually low flow; is
  


 8   that correct?
  


 9       A.    Thereabouts, yes.
  


10       Q.    Let's take a look at your report.  Can we
  


11   turn to Tab 4, please?
  


12                  MR. MCGINNIS:  Again, Mr. Chairman, for
  


13   purposes of the record, he keeps referring to tabs, and
  


14   I think it's the same issue we had with Ms. Hernbrode.
  


15   There are no tabs in his report.  I think he's
  


16   referring to tabs that are on something he's handed
  


17   Dr. Mussetter that won't actually be in the record,
  


18   just for purposes of what the transcript is going to
  


19   say.  There's not a Tab 4 in his report, as far as I
  


20   know, or a Tab 9 he's already referred to.
  


21                  MR. SLADE:  Sure.  I'll make sure I
  


22   continue citing the exhibit number, but let the record
  


23   reflect there are no tabs that will be inserted into
  


24   evidence.
  


25                  CHAIRMAN NOBLE:  Thank you.


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







Transcript of Proceedings, Vol. VII - August 19, 2014 1721


  


 1                  MR. SPARKS:  Could you give us the page
  


 2   number each time then in his report?
  


 3                  MR. SLADE:  Absolutely.  This is
  


 4   Dr. Mussetter's report, Page 9, Figure 4.
  


 5   BY MR. SLADE:
  


 6       Q.    And, Dr. Mussetter, you had said that the
  


 7   period from 1850 to 1800, which is on your graph, was a
  


 8   period of unusually low flow, correct?
  


 9       A.    Yes.
  


10       Q.    Did you do any mathematical analysis to
  


11   determine that?
  


12       A.    No.  What I'm referring to there is the lack
  


13   of large high flow years that basically stick up above
  


14   the dashed line.
  


15       Q.    What about the period from 1650 to 1700;
  


16   would you agree that has low flow?
  


17       A.    I would agree.
  


18       Q.    And what about the period from 1700 to 1750?
  


19       A.    That's also relatively low flow.  There was
  


20   one high flow year in, looks like it's probably around
  


21   1690, one high runoff year.
  


22       Q.    But again, there was no quantitative analysis
  


23   that you could point to where you could compare
  


24   different time periods?
  


25       A.    It was just a simple visual comparison of the
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 1   variability in the plot.
  


 2       Q.    Okay.  Let's turn to the river as you take it
  


 3   at statehood in 1912.  And correct me if I'm wrong.  I
  


 4   just want to make sure I understand your argument.
  


 5             You say that there are large floods in the
  


 6   1890s and around 1905 to '6.  They changed the channel.
  


 7   The channel at statehood was braided.  Because it was
  


 8   braided, it wasn't navigable.  Is that correct?
  


 9       A.    That's part of the argument, yes.
  


10       Q.    If we could turn to Tab 5, which is Exhibit
  


11   X025, Part 102.  I would like to make sure we're all on
  


12   the same page talking about the channel and what we
  


13   mean by channel.
  


14                  MR. SPARKS:  Do we have a page number to
  


15   go with that?
  


16                  MS. HERNBRODE:  It's only a three-page
  


17   document.
  


18                  MR. SLADE:  It's a three-page document.
  


19   We'll look at Page 1.
  


20                  MR. SPARKS:  There you go.
  


21   BY MR. SLADE:
  


22       Q.    If you could use -- do you have a pointer?
  


23       A.    I do.
  


24       Q.    Could you point to what you believe is the
  


25   river channel?
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 1       A.    It's very difficult, actually, at this level
  


 2   of resolution, to tell what's actually the channel,
  


 3   what may or may not be wet.  I mean we can see,
  


 4   certainly, the corridor that the river goes through.
  


 5       Q.    Could you point to the flood channel?
  


 6       A.    Well, the part that's at least on a
  


 7   relatively frequent basis impacted by flows would
  


 8   extend from the edges of this vegetation out to the
  


 9   edges of this vegetation along that corridor.
  


10       Q.    So there would be another channel besides
  


11   from the flood channel; is that correct?
  


12       A.    I don't understand your question.
  


13       Q.    In addition to the flood channel, is there
  


14   another type of channel that you would refer to, in
  


15   your expertise, call it a low flow channel or a main
  


16   flow channel?  In general, not looking at the picture,
  


17   but in general.
  


18       A.    Yeah, there are different levels within that
  


19   corridor, if you will.
  


20       Q.    If we could go to the next page in the same
  


21   exhibit, X025, Part 102.  This is Page 2.
  


22             Can you see that red line going across the
  


23   channel?
  


24       A.    Yes, I can.
  


25       Q.    Would it be a fair characterization to refer
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 1   to that as the flood channel, give or take?
  


 2       A.    Roughly, yes.
  


 3       Q.    We'll go to the next page of Exhibit X025,
  


 4   Part 102, and that is a zoomed-in picture.  And can you
  


 5   see that red arrow there?
  


 6       A.    I can.
  


 7       Q.    Would it be fair to call that the low flow
  


 8   channel?
  


 9       A.    I don't know if that's the low flow channel.
  


10   It's certainly a lower flow channel than the flood
  


11   channel, as you characterized it in the previous
  


12   images.
  


13       Q.    Okay.  And as we move forward, would it be
  


14   fair to say that the low flow channel is synonymous
  


15   with main flow channel?
  


16       A.    I wouldn't necessarily agree with that term,
  


17   no.
  


18       Q.    Would it be fair to characterize the low flow
  


19   channel as the boatable channel?
  


20       A.    I wouldn't necessarily agree to that
  


21   characterization either.
  


22       Q.    And why not?
  


23       A.    Because you can't necessarily boat it.
  


24       Q.    But if you were to boat a channel, would you
  


25   boat the flow channel -- or excuse me, the flood
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 1   channel or the low flow channel?
  


 2       A.    Well, again, it depends on when you're there
  


 3   with your boat.  If you're there at a time when the
  


 4   flow is similar to what you see in the image, that's
  


 5   obviously where you would try to float your boat.
  


 6       Q.    And is the channel most of the time in a
  


 7   flood state or a non-flood state?
  


 8       A.    It's mostly in a non-flood state.
  


 9       Q.    So then if you were to boat the river, you
  


10   would most likely boat the low flow channel?
  


11       A.    Well, again, if the flow was low in the river
  


12   and you were going to boat the river, you would float
  


13   in the low flow channel.  If the flow is higher, you
  


14   would be wherever the water was, and that's not
  


15   necessarily the same thing as the low flow channel.
  


16       Q.    Is it correct to say that your opinion is
  


17   that after the floods of 1890s and 1905 to '06, you
  


18   would say that that expanded the flood channel?
  


19       A.    I think certainly in many places it expanded
  


20   the width of the flood channel.
  


21       Q.    And what happened to the low flow channel?
  


22       A.    It probably shifted around.
  


23       Q.    Did it maintain?
  


24       A.    Well, I don't think we really know during the
  


25   height of the flood what the situation of the low flow
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 1   channel was; but certainly when the flows dropped
  


 2   again, there was a low flow channel present, maybe in a
  


 3   different location.
  


 4       Q.    And after a flood, would you agree that a low
  


 5   flow channel returns?
  


 6       A.    I think that's what I just said.
  


 7       Q.    And how long does it take to return?
  


 8       A.    Depends on the situation.  In some cases it's
  


 9   there immediately when the flows go down.  At other
  


10   times there needs to be some additional reworking of
  


11   the sediment for the channel to sort of consolidate and
  


12   incise into the alluvium.
  


13       Q.    Any idea of a time estimate?
  


14       A.    You can't pin a time on it.  It could be
  


15   anything from more or less instantaneously to years.
  


16       Q.    How many years?
  


17       A.    I can't put a time on it.
  


18       Q.    If you could turn to Tab 12, which is
  


19   Exhibit X025-116.  It's Ross's 1923 USGS Water Supply
  


20   Paper.
  


21             Excuse me.  Tab 25.  Excuse me.
  


22       A.    25?
  


23       Q.    25, yes, the same exhibit.
  


24             Could you read the highlighted portion,
  


25   please?
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 1                  MS. HERNBRODE:  We don't have it yet.
  


 2                  THE WITNESS:  Yes.
  


 3                  However, dryland rivers are different in
  


 4   that the annual peak flow is considerably larger than
  


 5   the mean annual flow, citing (Graf 1988a), and thus
  


 6   there are commonly low and high flow channels.  This
  


 7   latter situation certainly applies to the Gila River,
  


 8   especially the middle and lower reaches.
  


 9   BY MR. SLADE:
  


10       Q.    And if you turn the page, we're still on
  


11   Exhibit X032, Part 126, and we're on Page 13 of that
  


12   paper.
  


13             Could you read the highlighted portion,
  


14   please?
  


15       A.    I'm sorry, can you tell me again where this
  


16   document comes from?
  


17       Q.    Sure.  This is Ross's USGS Water Supply
  


18   Paper 498.
  


19       A.    Okay.
  


20       Q.    Is that a paper that you cited as a
  


21   reference?
  


22       A.    I believe it is, yes.
  


23       Q.    Have you had a chance to look at the whole
  


24   paper?
  


25       A.    I have.
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 1       Q.    And could you read the highlighted portion?
  


 2       A.    Yes, yes.
  


 3             Channel boundaries mapped during this period
  


 4   include the entire scoured channel formed after the
  


 5   large floods of 1905, 1914-15, and 1916.
  


 6       Q.    And is he talking about plats in that?
  


 7       A.    I would have to go back to the full document.
  


 8   I think he's referring to the GLO surveys, which I'm
  


 9   not sure plat is the right way to describe them.
  


10       Q.    Is what he's saying is that channel mapping
  


11   after 1905 now contains the scoured channel?
  


12       A.    That appears to be what he's saying.
  


13       Q.    If you could turn to Page 14, please.
  


14       A.    Sure.
  


15       Q.    Which is still Exhibit X032, Part 126.  And
  


16   could you read that portion, please?
  


17       A.    Channel boundaries on maps produced after
  


18   1905 cover a wider portion of the floodplain when the
  


19   middle Gila River converted to a wide, braided channel.
  


20   Maps produced in 1914 and 1928 demarcate the channel by
  


21   steep banks that contained the large floods of 1905,
  


22   1914, and 1916.  Hence these channel boundaries
  


23   contrast with earlier boundaries in that they define
  


24   the limits of flow during infrequent floods.  Between
  


25   these boundaries, a much smaller, low flow channel
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 1   shifted laterally across the larger flood channel.
  


 2       Q.    And if you flip to the next page.  This is
  


 3   the same exhibit at Page 15.  Could you read the
  


 4   highlighted portion?
  


 5       A.    Yes.
  


 6             The lower Gila River is plotted as a single
  


 7   channel on most of the early plats, although the
  


 8   channel is shown to branch along a few reaches.  Plats
  


 9   produced after 1910 tend to show a wider flood channel
  


10   with a single-thread, low flow channel.
  


11       Q.    So is it your understanding from these quotes
  


12   from Ross's paper, that the depiction of the plats has
  


13   changed after, say, 1905, the floods of 1905, '06?
  


14       A.    What this says to me is that they mapped a
  


15   wider portion of the channel in the later mapping.
  


16       Q.    If we could turn to what is your report,
  


17   Exhibit X003, and it's Tab 26, and we're on your report
  


18   Page 10.
  


19             What's the date of the top plat?
  


20       A.    1869.
  


21       Q.    And what's the date on the bottom plat?
  


22       A.    1928.
  


23       Q.    So according to what we just read by
  


24   Huckleberry, would you agree that the bottom plat,
  


25   being after the '05, '06 time period, now depicts the
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 1   flood channel, whereas previously it did not?
  


 2       A.    Well, that's self-evident from the image.
  


 3       Q.    If you could flip to the next page.  We're on
  


 4   Page 12 of Dr. Mussetter's report.
  


 5             And what is the date of the top plat?
  


 6       A.    1883.
  


 7       Q.    And what is the date of the bottom plat?
  


 8       A.    1907.
  


 9       Q.    And would you agree then again that the
  


10   bottom plat includes a flood channel?
  


11       A.    Yes.
  


12       Q.    And would you also agree that there is a line
  


13   within that plat, within the flood channel, that's a
  


14   depiction of the low flow channel?
  


15       A.    I assume that's what that line represents.
  


16   It isn't labeled as such, but that's most likely what
  


17   it represents.
  


18       Q.    If we could go to Page 1 -- excuse me, Tab 1,
  


19   and this is your report, Exhibit X003, Page 4.
  


20             And could you read the highlighted portion?
  


21       A.    During the recovery periods of low- to
  


22   moderate sustained flows, the channel form tends toward
  


23   a single-thread, sinuous configuration within the
  


24   overall wider cross section created by the disturbance
  


25   flows.
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 1       Q.    And in your report, did you differentiate
  


 2   between -- or, actually, did you try to assimilate the
  


 3   Great Plains rivers to the Gila at some place in your
  


 4   report, on Page 4 of your report?
  


 5             So this would be Tab 6, and this is your
  


 6   report Page 4.
  


 7       A.    I'm not exactly sure what you mean by
  


 8   assimilate.
  


 9       Q.    Did you describe the recovery of the rivers,
  


10   of Great Plains river, as being similar to what the
  


11   recovery would be like for the Gila?
  


12       A.    There are some examples of what happened with
  


13   Great Plains rivers, yes.
  


14       Q.    And some of those rivers are the Cimarron?
  


15       A.    Yes.
  


16       Q.    Smoky Hill?
  


17       A.    Yes.
  


18       Q.    The Republican?
  


19       A.    Yes.
  


20       Q.    And I'm not sure if the Red River counts as
  


21   Great Plains.  Would you know?
  


22       A.    Parts of it probably are in the Great Plains.
  


23       Q.    And can you explain what you were describing
  


24   when you talked about those Midwestern rivers?
  


25       A.    Yeah.  This is actually from work that
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 1   Dr. Schumm did back earlier in his career, and it is a
  


 2   good illustration of the processes that we're talking
  


 3   about when we discuss the large impacts of floods on
  


 4   making the river wide and then how they recover and
  


 5   narrow back up.  So it's an illustration of that
  


 6   process.
  


 7       Q.    And did you cite or refer to William Graf,
  


 8   his report Channel Instability in a Braided Sand Bed
  


 9   River?
  


10       A.    Yes, I believe I did.
  


11       Q.    Did you have a chance to read his whole
  


12   report?
  


13       A.    I did.  It's been some time since I read it.
  


14       Q.    Sure.  Could you turn to Tab 17, which is
  


15   Exhibit X032, Part 125, Graf's Channel Instability in a
  


16   Braided Sand Bed River?
  


17             And could you read the first highlighted
  


18   portion in the first column?
  


19       A.    Yes.
  


20             The rivers delivering the sediments exhibit
  


21   courses across the basins that have general braided
  


22   characteristics.  A single low-flow or main flow
  


23   channel with one or more -- oh, sorry, with one or two
  


24   more shallow overflow channels is common, rather than
  


25   the nearly equal multiple channels of braided streams
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 1   on the Great Plains.  Under natural conditions, banks
  


 2   of the Southwestern rivers are frequently poorly
  


 3   defined.
  


 4       Q.    Would you agree then that the recovery of the
  


 5   Gila is different than the recovery of Great Plains
  


 6   rivers?
  


 7       A.    There are certainly differences in the
  


 8   character of the two rivers, yes, two types of rivers.
  


 9       Q.    And according to Graf, the recovery of the
  


10   Gila is a single low flow or main flow channel?
  


11       A.    During the recovery periods, those types of
  


12   rivers do tend toward -- back towards a single or maybe
  


13   two or three-branch type system.
  


14       Q.    And would that low flow channel in the
  


15   recovery, would it be navigable?
  


16       A.    Not necessarily, no.
  


17       Q.    What would it depend on?
  


18       A.    Well, it depends on the flow depth.
  


19       Q.    And what else?
  


20       A.    Presence of obstructions.
  


21       Q.    Did you do any research into what the flow
  


22   depth of a recovering low flow channel at statehood
  


23   might be?
  


24       A.    I did no specific research on that.
  


25       Q.    Did you do any research into obstructions
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 1   that might be in the low flow channel of a recovering
  


 2   river at statehood?
  


 3       A.    No specific research on that.
  


 4       Q.    Do you have an opinion about whether that low
  


 5   flow channel at statehood would have been braided,
  


 6   nonbraided?
  


 7       A.    Whether the low flow channel would have been?
  


 8       Q.    Right.
  


 9       A.    Most of the low flow channel would probably
  


10   not be braided.  Portions of it would be.
  


11       Q.    Percentagewise, what would you say?
  


12       A.    I don't have a percentage.
  


13       Q.    If it had parts that were braided, could it
  


14   still be navigable?
  


15       A.    Well, that's a hypothetical.  It's
  


16   conceivable that it could be.  I simply don't know.
  


17   Probably not.
  


18       Q.    Probably not navigable?
  


19       A.    Probably not.
  


20       Q.    You just said, I believe, in your direct that
  


21   braided rivers can be navigable; is that correct?
  


22       A.    Yes.
  


23       Q.    And is that consistent with Dr. Schumm's
  


24   testimony?
  


25       A.    I believe he agreed that some braided rivers
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 1   can be navigable.
  


 2       Q.    And were you here for Mr. Gookin's testimony?
  


 3       A.    Yes, I was.
  


 4       Q.    And were you here in the discussion about
  


 5   sandbars on the Colorado?
  


 6       A.    I'm sure I was here.  I don't specifically
  


 7   remember the discussion.
  


 8       Q.    Do you remember if Mr. Gookin had an opinion
  


 9   on whether sandbars existed on the Colorado?
  


10       A.    I don't recall what his opinion on that was.
  


11       Q.    If you could turn to Tab 10, which is your
  


12   report, Page 2, Exhibit X003.
  


13             Could you read the highlighted portion?
  


14       A.    Yes.
  


15             It is my opinion that segmentation of the
  


16   Gila River is not necessary because no significant
  


17   segment of the river was navigable in its ordinary and
  


18   natural condition.
  


19       Q.    Did you do any individual analysis of
  


20   different segments of the river?
  


21       A.    Well, I certainly read Mr. Fuller's report,
  


22   and I'm aware of how he segmented.  I also read
  


23   Mr. Burtell's report, and I'm aware of how he segmented
  


24   it.  I'm also aware that there are differing
  


25   characteristics among different portions of the Gila
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 1   River.
  


 2       Q.    Could you point me to anywhere in your report
  


 3   where you discussed different segments?
  


 4       A.    Well, as I said here, I didn't believe it was
  


 5   necessary or appropriate to segment it, because it's my
  


 6   opinion, based on all the evidence that I've looked at,
  


 7   that the entirety is not -- doesn't meet the federal
  


 8   standard for navigability, and it wasn't necessary to
  


 9   do that.
  


10       Q.    Would you agree that different segments have
  


11   different characteristics?
  


12       A.    I just said that.
  


13       Q.    Are some segments alluvial?
  


14       A.    Yes.
  


15       Q.    Are some segments bedrock?
  


16       A.    It's my understanding that some areas up in
  


17   the Gila Box area are bedrock-controlled.
  


18       Q.    If you could turn to Tab 14.  This is
  


19   Huckleberry's report, which is Exhibit X032, Part 126.
  


20             And you cited this report; is that correct,
  


21   the Historical Geomorphology of the Gila River?
  


22       A.    Yes.
  


23       Q.    Could you read the highlighted section?
  


24       A.    Yes.
  


25             Historical channel changes on the Gila River
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 1   are not the same along all reaches of the river.
  


 2   Alluvial reaches, i.e., segments not confined by
  


 3   bedrock, are prone to greater changes in channel
  


 4   position and form.  Furthermore, because of the
  


 5   physiographic variability and a climatic gradient
  


 6   across the Gila River watershed, different reaches have
  


 7   unique hydrologic characteristics.  And he cites
  


 8   (Hirschboeck 1985).  And thus, as one might expect,
  


 9   channel transformations along separate reaches are not
  


10   synchronous or uniform.  In addition, dams and
  


11   irrigation diversions have altered different reaches of
  


12   the Gila River.
  


13       Q.    Do you agree with that statement?
  


14       A.    Yes.
  


15       Q.    Could you turn to Tab 11.  This is, again,
  


16   Huckleberry's Historical Geomorphology report, 1996,
  


17   Exhibit X032, Part 126, and it's Page 4.
  


18             Could you read the highlighted section?
  


19       A.    Yes.
  


20             The segment between the Safford Valley and
  


21   Kearney reaches is covered by San Carlos Reservoir or
  


22   confined by bedrock and is not part of this study.
  


23       Q.    Did you study the bedrock section?
  


24       A.    Not specifically, no.
  


25       Q.    Are you aware of the segments that
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 1   Huckleberry did study?
  


 2       A.    Generally aware of them, yes.
  


 3       Q.    And I know the segments are primarily the
  


 4   Land Department's, but would you agree that the
  


 5   segments that Huckleberry studied were -- did not
  


 6   include what we would call Segments 2, 4 and parts of
  


 7   5?
  


 8       A.    I would have to look at a map that shows the
  


 9   segments.  I don't have them memorized.
  


10       Q.    We'll come back to the map.
  


11             If you could turn to Tab 12, which is Ross's
  


12   1923 USGS Water Supply Paper, Exhibit X025, Part 116,
  


13   Page 1.
  


14             And could you read the highlighted portions,
  


15   please?
  


16       A.    Yes.  The title is the lower Gila Region,
  


17   Arizona.
  


18             The region covered by this report lies mainly
  


19   in the central Yuma and western Maricopa counties,
  


20   Arizona, but includes small parts of Yavapai and Pinal
  


21   counties.
  


22       Q.    So you would agree that Ross did not study
  


23   the entire Gila?
  


24       A.    Doesn't appear that he did, at least in this
  


25   paper.
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 1       Q.    And could you turn to Tab 13?  This is
  


 2   Dr. Schumm's report admitted in the old case,
  


 3   Exhibit 006, and this is Page 1.
  


 4             And could you read the highlighted portion?
  


 5       A.    Sure.
  


 6             A study of the lower Gila River downstream of
  


 7   the Salt River confluence was undertaken to determine
  


 8   the character of the river at statehood on February 14,
  


 9   1912.
  


10       Q.    So you would agree Dr. Schumm did not study
  


11   the whole river?
  


12       A.    That's correct.
  


13       Q.    Could you turn to Tab 15.  This is Jon
  


14   Fuller's PowerPoint, Exhibit X020, Part 79, Slide 125.
  


15             Could you -- have you seen this before?
  


16       A.    I recall seeing it during his presentation.
  


17       Q.    Could you describe what it indicates,
  


18   generally?
  


19       A.    I think Mr. Fuller's testimony should speak
  


20   for itself.
  


21       Q.    Does it generally indicate that there are
  


22   different historic boating accounts on different
  


23   segments of the river?
  


24       A.    That appears to be the intent, yes.
  


25       Q.    Did you distinguish between any historical


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







Transcript of Proceedings, Vol. VII - August 19, 2014 1740


  


 1   boating accounts on different segments of the river in
  


 2   your report?
  


 3       A.    The work I did for my report was intended to
  


 4   describe the physical characteristics of the river and
  


 5   how that is impacted by the materials that the river
  


 6   flows through, the hydrology as we know it during the
  


 7   recorded history and as far back as we can reasonably
  


 8   project.
  


 9             Others took on the issue of historic boating
  


10   accounts and historic activities on the river, and
  


11   aside from reading that with great interest, I did not
  


12   specifically incorporate that into my analysis.
  


13       Q.    Who were your primary sources that you used,
  


14   the papers that you referred to, in your understanding
  


15   of the different segments of the river?
  


16             Do you have a list of four who studied
  


17   certain segments that you relied upon, or were there --
  


18   do you have any primary papers?  You cited a bunch of
  


19   references in your report.  Were there a few that you
  


20   used more than the others?
  


21       A.    I would have to read through the details of
  


22   my report again to see.  I think they all carried --
  


23   they all had interesting information that helped me
  


24   develop the understanding that I have of what the river
  


25   looks like now, what it looked like at the time of
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 1   statehood, and what it most likely looked like prior
  


 2   to, you know, its natural condition, if you will.  I
  


 3   couldn't single out any specific one.
  


 4                  MR. SLADE:  We'll pass on the maps.
  


 5                  MS. HERNBRODE:  I was so good at being
  


 6   Vanna.
  


 7   BY MR. SLADE:
  


 8       Q.    What is your definition of a flood event?
  


 9       A.    It's a period of elevated flow.
  


10       Q.    And do you have any opinion on what
  


11   percentage of the time the Gila was in a flood
  


12   condition?
  


13       A.    I couldn't quantify that specifically at this
  


14   time.  The records are there to do that.  The flood
  


15   periods tend to be relatively short, depending on which
  


16   season of the year you're talking about.
  


17       Q.    At statehood, 1912, was it in a period of
  


18   flood?
  


19       A.    On February 14th, 1912?
  


20       Q.    Yes.
  


21       A.    I would have to look back at the records.  I
  


22   don't think it was flooding on February 12th, 1914, but
  


23   I don't know that for sure (sic).
  


24       Q.    And what is your definition of a drought?
  


25       A.    A period of low precipitation.
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 1       Q.    I believe you mentioned this in direct, but I
  


 2   just want to confirm.  Do you agree with Mr. Burtell's
  


 3   flow numbers and depths?  Actually, now that I mention
  


 4   it, you said that his depths are different than what
  


 5   you would have come up with; is that correct?
  


 6       A.    No, that's not correct.
  


 7       Q.    What is your opinion of Mr. Burtell's flow
  


 8   rates and depths?
  


 9       A.    I specifically talked about his estimates of
  


10   the depth in my direct testimony, and I indicated that
  


11   because he used field-measured data at the gauges to
  


12   estimate those depths, they're likely on the high side
  


13   of what you would find if you were able to go out and
  


14   make the same measurements at other locations along the
  


15   river.
  


16       Q.    Is it possible to make those same
  


17   measurements today?  Is it possible to measure depths
  


18   of the river today?
  


19       A.    Sure.
  


20       Q.    Could you compare the depths at the gauge
  


21   versus depths at places you might rather ascertain the
  


22   depths?
  


23       A.    Sure.
  


24       Q.    Did you do that?
  


25       A.    No.
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 1       Q.    Were you here for Mr. Gookin's presentation?
  


 2       A.    I believe so.
  


 3       Q.    And did you see his cross sections?
  


 4       A.    Yes.
  


 5       Q.    Are you aware of the n-value he chose?
  


 6       A.    Can you refresh my memory?  I remember the
  


 7   discussion, but I don't remember the numbers.
  


 8       Q.    Okay.  I believe his n-value was 0.022.
  


 9       A.    Right.
  


10       Q.    Before we talk about his n-value, could you
  


11   turn to Tab 31?
  


12             This is Exhibit X032, Part 123, Sediment and
  


13   Erosion Design Guide.  And is this partly authored by
  


14   you?
  


15       A.    Yes, it is.
  


16       Q.    Do you know what year this was authored?
  


17       A.    The date on the cover pages that you show me
  


18   here is 1994.  I believe that's the final version.
  


19       Q.    Is this a guide that you think is accurate
  


20   today?
  


21       A.    Yes.
  


22       Q.    And does this manual describe the procedure
  


23   for establishing n-values?
  


24       A.    It describes some procedures for estimating
  


25   the n-value, yes.
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 1       Q.    What do you mean by some?
  


 2       A.    Well, there are different ways of going about
  


 3   it, depending on the type of stream and the
  


 4   characteristics of the stream.
  


 5       Q.    Is this the procedure that you would use to
  


 6   calculate n-values?
  


 7       A.    Well, again, it depends on the type of stream
  


 8   and the characteristics of it.  It is a valid method.
  


 9       Q.    Could you turn to Page -- the same exhibit,
  


10   it's Page 3-12?
  


11       A.    Yes.
  


12       Q.    And could you read the highlighted portion?
  


13       A.    Yes.
  


14             It says, Coarse sand.  Well, first, the
  


15   subsection this is in you haven't highlighted, but it's
  


16   key.  Stable channels and floodplains, coarse sand, and
  


17   then the base n-value, based on Benson and Dalrymple's
  


18   work, is .026 to .035.
  


19       Q.    And for an alluvial portion of the Gila,
  


20   would you use that n-value range according to your
  


21   report here?
  


22       A.    That would be a reasonable base n-value, yes.
  


23       Q.    Mr. Gookin chose to use an n-value of 0.022.
  


24   Do you believe that accurately reflects the roughness
  


25   of the channel as he identified it?
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 1       A.    I think that's probably on the low side.
  


 2       Q.    And if it was a higher n-value, what would
  


 3   that do to the depth?
  


 4       A.    Well, they would typically be greater.
  


 5       Q.    Did you do any of your own calculations to
  


 6   determine n-value at any parts of the river?
  


 7       A.    I did not.
  


 8       Q.    Is it correct to say you determined
  


 9   navigability without your own determination of what
  


10   flow rates and depths were?
  


11       A.    That's correct.
  


12       Q.    You concluded that the river was too braided
  


13   to boat around statehood.  Were you talking about the
  


14   low flow channel or the flood channel?
  


15       A.    Would you read that again?
  


16       Q.    I believe you concluded, and correct me if
  


17   I'm wrong, that the river was too braided to boat
  


18   around statehood?
  


19       A.    I did not conclude that.
  


20       Q.    Do you believe the river was too braided to
  


21   boat around statehood?
  


22       A.    I believe the river did not meet the federal
  


23   standard for navigability at around the date of
  


24   statehood in its ordinary and natural condition.
  


25       Q.    Is that because it was braided?
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 1       A.    In part.
  


 2       Q.    And when you say in part, are you talking
  


 3   about the low flow channel was braided or a flood
  


 4   channel was braided?
  


 5       A.    I'm talking about the channel of the Gila
  


 6   River was braided.
  


 7       Q.    Well, we talked about earlier how there's
  


 8   multiple channels.  What channel are you referring to
  


 9   when you say that the channel was braided?
  


10       A.    I'm talking about the overall channel that
  


11   includes both the flood channel and the low flow
  


12   channel and intermediate flow channels.
  


13       Q.    And which sections would you say were too
  


14   braided?
  


15       A.    From the information that I have, there were
  


16   many sections that were braided.
  


17       Q.    Could you tell us specifically which reaches?
  


18       A.    The area from probably at least the
  


19   Ashurst-Hayden Dam all the way down to Dome had
  


20   characteristics of braiding.
  


21       Q.    Do you have any pictures or maps or other
  


22   evidence that you used to rely on for that?
  


23       A.    You've seen the evidence that I am relying
  


24   on.
  


25       Q.    Apart from the one photograph of the Gila,
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 1   are there any other pictures that you have in your
  


 2   report?
  


 3       A.    No.
  


 4       Q.    So just to be clear, I didn't quite
  


 5   understand your last statement.  Was the low flow
  


 6   channel braided at statehood?
  


 7       A.    I expect parts of the low flow channel were
  


 8   braided, parts were not.
  


 9       Q.    Do you have a percentage of what part you
  


10   think was braided?
  


11       A.    We discussed that early in the discussion,
  


12   and I said, no, I don't have a percentage.
  


13       Q.    When you talk about braiding making a river
  


14   impractical or impossible to navigate, what kind of
  


15   boats are you considering?
  


16       A.    I'm considering boats that were in customary
  


17   use in the area at the time of statehood.
  


18       Q.    So a canoe, can a canoe more easily navigate
  


19   portions of a channel that have a sandbar that's split
  


20   into multiple channels, can a canoe more easily
  


21   navigate than, say, a steamboat?
  


22       A.    You would be more likely to be able to float,
  


23   paddle a canoe through a section with sandbars, shallow
  


24   flow, than you would a steamboat, for sure.
  


25       Q.    Did any of the studies you referenced in your
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 1   report assess navigability?
  


 2       A.    Other than Dr. Schumm's report, I don't think
  


 3   any of them specifically were directed at the
  


 4   navigability question.
  


 5       Q.    If you could turn to Tab 9.  This is your
  


 6   report, Page 2, and I believe we already read this
  


 7   section.  I can't quite remember.
  


 8       A.    Yes, we did.
  


 9       Q.    Okay.  You mention here that it may have been
  


10   possible to float a small boat in some reaches during
  


11   some periods of time.  What periods of time would that
  


12   be?
  


13       A.    When there's enough water in the river to
  


14   float the boat.
  


15       Q.    Any idea, over the course of a year, when
  


16   that might be?
  


17       A.    I couldn't specifically say, and it would
  


18   really depend on which part of the river you're talking
  


19   about.
  


20       Q.    If there's a consistent low flow, could it be
  


21   all parts of the year?
  


22       A.    In some reaches it's possible.
  


23       Q.    And what type of boats did you mean by small
  


24   boats?
  


25       A.    Oh, I had in mind things like canoes,
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 1   rowboats.
  


 2       Q.    Flatboats?
  


 3       A.    Flatboats.
  


 4       Q.    Skiffs?
  


 5       A.    Possibly.
  


 6       Q.    Steamboat?
  


 7       A.    Probably not a steamboat.
  


 8       Q.    And did you also say that during this same
  


 9   time period when you could have floated a small boat on
  


10   some reaches, this time period of the mid to late
  


11   1800s, did you also say that was a time period,
  


12   according to tree rings that you analyzed, that that
  


13   was a time period of unusually low flows?
  


14       A.    First of all, I didn't analyze the tree
  


15   rings; but I do take from the results of that analysis
  


16   that that was a period that -- the words I used were
  


17   usually low flows, and what I really meant by that were
  


18   the absence of large flood flows.  Not necessarily
  


19   saying the river was completely dry during that time,
  


20   but we didn't have the big floods that caused it to
  


21   blow out and have the braided appearance that we see
  


22   today or we saw around the date of statehood.
  


23       Q.    Are you aware of an 1868 flood?
  


24       A.    Yes.  That shows up in the tree ring data.
  


25       Q.    Are you aware of the 1833 flood?
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 1       A.    I'm not sure.
  


 2       Q.    I believe that's cited by Huckleberry.
  


 3       A.    If he cited it, I'm sure it's real, and it
  


 4   probably also shows up in this.  Well, not necessarily.
  


 5   It doesn't show up in the tree ring data, which
  


 6   illustrates that it is possible to have really big
  


 7   floods even during years that have relatively low total
  


 8   runoff.
  


 9       Q.    Could you turn to Tab 22, please?  And this
  


10   is Exhibit X032, Part 126, Huckleberry's 1996 report.
  


11             Could you read the highlighted portion?
  


12       A.    Sure.
  


13             The middle Gila River experienced two
  


14   catastrophic floods in 1833 and 1868, and anecdotal
  


15   evidence (see Huckleberry 1993b) suggests that the
  


16   magnitude of the 1833 and 1868 floods on the middle
  


17   Gila was greater than that of the 1905 flood, which was
  


18   responsible for the dramatic channel changes on the
  


19   upper and middle Gila River.
  


20                  MR. SLADE:  Chairman Noble, it's been
  


21   noted that it's 5:00.
  


22                  CHAIRMAN NOBLE:  Oh, you know, those
  


23   senior attorneys learn how to tell time.  Just don't
  


24   pay any attention to them.
  


25                  MR. SLADE:  That's right, I didn't note
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 1   it.  If the Commission --
  


 2                  CHAIRMAN NOBLE:  What can we do for you?
  


 3   Are you going to be able to finish this week, I mean
  


 4   tomorrow?
  


 5                  MR. SLADE:  Absolutely.
  


 6                  MS. HERNBRODE:  We are probably fairly
  


 7   close, Mr. Chairman, but we do have, I don't know,
  


 8   maybe 10 or 15 minutes more.  I didn't know how long we
  


 9   have the room.
  


10                  CHAIRMAN NOBLE:  I think we probably are
  


11   going to have to reconvene tomorrow under any
  


12   circumstances and, therefore, this is a good place for
  


13   us to recess for the day.
  


14                  MS. HERNBRODE:  Thank you.
  


15                  CHAIRMAN NOBLE:  Before we leave, who
  


16   expects to do some examination tomorrow of this
  


17   witness?
  


18                  Good.
  


19                  Anyone else?
  


20                  MR. HOOD:  I may have a couple, but it
  


21   would be very, very brief.  I was brief today, as
  


22   promised.
  


23                  MS. HERNBRODE:  You asked more than one
  


24   question.
  


25                  MR. HOOD:  I said one line of
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 1   questioning.
  


 2                  CHAIRMAN NOBLE:  Jody didn't even turn
  


 3   around and look.
  


 4                  Okay.  Then we're in recess.
  


 5                  (The proceedings recessed at 5:03 p.m.)
  


 6
  


 7
  


 8
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   1   STATE OF ARIZONA   )
                      )  ss.


 2   COUNTY OF MARICOPA )
  


 3
  


 4             I, JODY L. LENSCHOW, RMR, CRR, Certified
  


 5   Reporter No. 50192 for the State of Arizona, do hereby
  


 6   certify that the foregoing printed pages constitute a
  


 7   full, true, and accurate transcript of all the
  


 8   proceedings had in the foregoing matter, all done to
  


 9   the best of my skill and ability.
  


10             I FURTHER CERTIFY that I am not related to
  


11   nor employed by any of the parties hereto, and have no
  


12   interest in the outcome.
  


13             DATED at Phoenix, Arizona, this 29th day of
  


14   August, 2014.
  


15
  


16                              __________________________
                              JODY L. LENSCHOW, RMR, CRR


17                              Certified Reporter
                              Certificate No. 50192


18
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20
  


21
  


22
  


23
  


24
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            1                 CHAIRMAN NOBLE:  Good morning, everyone.

            2                 MR. HELM:  Good morning.

            3                 CHAIRMAN NOBLE:  We are ready to begin

            4  this morning.

            5                 Jody?  George, it's on?

            6                 MR. MEHNERT:  We're on.

            7                 CHAIRMAN NOBLE:  Fred, is that going?

            8  Good?

            9                 George, will you do roll call?

           10                 MR. MEHNERT:  Mr. Horton?

           11                 COMMISSIONER HORTON:  Here.

           12                 MR. MEHNERT:  Mr. Allen?

           13                 COMMISSIONER ALLEN:  Here.

           14                 MR. MEHNERT:  Chairman Noble?

           15                 CHAIRMAN NOBLE:  Here.

           16                 MR. MEHNERT:  And Commissioner

           17  Henness indicated he will be late this morning

           18  because of an appointment, but we do have a

           19  quorum.

           20                 CHAIRMAN NOBLE:  We will continue to

           21  proceed under the policy that if a Commissioner

           22  participates in any hearing on any stream and is

           23  late or absent, that that Commissioner can review

           24  the record and transcript to prepare himself for

           25  deliberations and a decision in voting on any
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            1  stream.

            2                 Mr. Helm, Dr. Littlefield, are you

            3  ready?

            4                 THE WITNESS:  I'm ready.

            5                 CHAIRMAN NOBLE:  Please continue.

            6                 MR. HELM:  Thank you, Mr. Chairman.

            7

            8               CONTINUED CROSS-EXAMINATION

            9  BY MR. HELM:

           10      Q.    Dr. Littlefield, do you have a copy of your

           11  report with you?

           12      A.    I do, indeed.

           13      Q.    Okay.  What I'm planning on doing today is

           14  kind of marching through it, and yesterday we managed

           15  to matriculate through some of it, at least as I

           16  matriculate, and I'm up to about Page 26.

           17            So if you would like to go to Page 26, we

           18  might be able to move along a little quicker.

           19      A.    Okay.

           20      Q.    And there at the bottom of the page, in the

           21  second line you talk about a shallow stream.  Do you

           22  see that?

           23      A.    Yes, I see it.

           24      Q.    Can you tell me what the manual defined a

           25  shallow stream as?
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            1      A.    My recollection is that they don't have a

            2  precise definition in the manual.

            3      Q.    Okay.  So we don't know whether shallow means

            4  1 foot, 2 foot, 3 foot or 10 foot?

            5      A.    I'm just reporting what they gave.

            6      Q.    Right.  All in the eyes of the beholder?

            7      A.    Whatever was in the manual, that's what I was

            8  recounting.

            9      Q.    Okay.  Going on to Page 27, you state that

           10  surveyors who marked only exterior lines did not have

           11  the responsibility to undertake meanders.

           12            Define what you mean by exterior lines in

           13  this discussion.

           14      A.    Exterior lines were the boundaries of

           15  townships, the township and range lines, and there

           16  typically would be a contract that was issued for a

           17  surveyor to do just the township and range lines, and

           18  then there would be another contract to do the interior

           19  section lines.  And frequently the same surveyor did

           20  both, but they were considered separate assignments,

           21  though.

           22      Q.    How frequently did different surveyors

           23  perform each survey that we're talking about here?

           24      A.    You mean both the exterior lines?

           25      Q.    Yeah.  Well, you got one surveyor doing
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            1  exterior and another one doing interior.

            2      A.    I have no way of remembering.

            3      Q.    Okay.  Is it fair to say that the Gila would

            4  have crossed the exterior line surveyed by a surveyor

            5  who was not doing interior lines?

            6      A.    Most frequently it was the same surveyor.

            7  That's a general statement of all the surveys that I've

            8  looked at, and I've looked at literally hundreds of

            9  them in the American West.  And most frequently it was

           10  the same surveyor, but not always.

           11      Q.    Okay.  And I'm talking about the case where

           12  it isn't.  And on the ones that appear on the Gila,

           13  that you have looked at every one, is my understanding.

           14      A.    Right.

           15      Q.    And I take it you wouldn't have brought this

           16  up if there weren't some that only had exterior line

           17  surveys by one surveyor and then interior line surveys

           18  by somebody else?

           19      A.    I didn't look at the exterior surveys,

           20  because as I explained, they didn't have the

           21  responsibility of meandering the streams.

           22      Q.    Okay.  So you don't know whether there are --

           23  is it your testimony then that you don't know if there

           24  are any surveys that fall into that category where one

           25  was done by one surveyor and then the interior by
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            1  another?

            2      A.    No, I don't know.

            3                 CHAIRMAN NOBLE:  Excuse me, Mr. Helm.

            4                 Jody, would you please reflect that

            5  Commissioner Henness has entered.

            6                 VICE CHAIRMAN HENNESS:  Good morning.

            7                 CHAIRMAN NOBLE:  Thank you, Mr. Helm.

            8                 MR. HELM:  Sure.

            9  BY MR. HELM:

           10      Q.    At any rate, you would agree that the Gila,

           11  when entering a township, has to cross an exterior

           12  survey line?

           13      A.    Yes.

           14      Q.    Okay.  Now, do you have a specific citation

           15  in whatever manual you're referring to here that tells

           16  the exterior line surveyor not to meander the Gila as

           17  it crosses the exterior line?

           18      A.    No.  If you were watching my presentation

           19  yesterday, I pointed to the box at the bottom of the

           20  plats, and the box at the bottom of the plats

           21  identified which surveyors did the exterior lines,

           22  which surveyors did the interior section lines, and

           23  which surveyors did the meander lines.  So it's

           24  self-evident on the plats.

           25      Q.    Okay.  I don't see how it is self-evident.
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            1  What I'm asking for you is the manual instruction that

            2  tells the surveyor doing the exterior line not to

            3  meander in the event of a river that he thinks is

            4  navigable.

            5      A.    The contracts were assigned on the basis of

            6  whether the surveyor was supposed to do the exterior

            7  lines, the section lines within the township, or the

            8  meander lines.  And so if the contract for the exterior

            9  lines surveyor was assigned that particular duty, then

           10  he only did the exterior lines.  If the surveyor that

           11  did the section -- had the section line contract, then

           12  he did the section lines.  And if that contract also

           13  included the meander assignment, then he would do the

           14  meanders.

           15      Q.    Okay.  So what you're telling me, that

           16  surveyors only did meandering if the contract that they

           17  were performing the services under had a clause in it

           18  that said, Mr. Surveyor, you do meanders if you come

           19  across that kind of situation?

           20      A.    I'm just telling you what's in the survey

           21  plats.  I don't know the -- I have the contracts.  I'll

           22  be glad to provide them to you, and you can read them

           23  for yourself.

           24      Q.    Well, I understand all that.  But you said

           25  that they don't do meandering on exterior lines?
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            1      A.    That's correct.

            2      Q.    And alls I'm trying to -- I get that you said

            3  that, and I want to know what your authority for that

            4  statement is.  Is it something that's set out in the

            5  manual?  Is it something that's set out in the contract

            6  the surveyor has?

            7      A.    The contract -- it's in the contracts.

            8      Q.    Okay.  So if I look at a contract of a

            9  surveyor doing exterior lines, I won't find any

           10  statement that he should do meanders?

           11      A.    Correct.

           12      Q.    And if I look at a contract of a surveyor

           13  doing an interior line survey, I'm going to find a

           14  clause in the contract that says, Mr. Surveyor, don't

           15  forget to meander if you come across the navigable

           16  river while you're surveying the interior lines?

           17      A.    I don't remember the exact wording of the

           18  contracts.  Most frequently, the interior surveys were

           19  also done -- the meanders were done by the same

           20  individual who did the interior section lines, and I

           21  don't remember precisely what the wording is in the

           22  contracts that called for them to do that.

           23      Q.    Okay.  Well, then was it a catchall clause

           24  that said meander every line if you're doing both, or

           25  was it a clause that said, so, hey, when you're doing
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            1  the exterior lines, don't forget to meander, and when

            2  you do interior, meander, too?

            3      A.    Typically, the clause was, you will be doing

            4  all of the interior surveys of the following townships,

            5  and the surveyor understood that to mean that it would

            6  include the meanders, unless it was specifically

            7  provided for a different individual to do the meanders,

            8  which would be apparent on the plats, because it would

            9  show a different person's name as having done the

           10  meanders.

           11      Q.    Okay, so if I look at the plat, you're

           12  telling me that it's going to have a statement on it

           13  that says X surveyor has done the meanders --

           14      A.    Correct.

           15      Q.    -- on the exterior lines?

           16      A.    It will identify who did the exterior lines,

           17  who did the interior section lines, and if there were

           18  meanders, who did the meanders.

           19      Q.    Both on exterior and interior?

           20      A.    No, not on exterior.  The exterior surveyors

           21  did not do it unless they had the contract for doing

           22  the interiors as well.

           23      Q.    So we potentially have some surveys out there

           24  that could have no meandering on a section line -- or

           25  not a section line; on a township line, and the first


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        GILA RIVER      VOL. VII      08/19/2014
                                                                      1544


            1  meander would show up on one of the interior lines; is

            2  that right?

            3      A.    I think that's correct, yes.

            4      Q.    Are you aware of any manual that would

            5  instruct a surveyor doing both exterior and interior

            6  not to meander exterior lines?

            7      A.    Exterior lines by the very definition is not

            8  a meander.  It's the exterior boundary of a township.

            9  And the meander is the degree bearings and distances

           10  along a particular stream if there were meanders.

           11      Q.    Yeah, but I'm talking about doing that

           12  function when you're surveying the exterior line.

           13      A.    By definition you can't do a meander of a

           14  straight line on the exterior of a township and a

           15  range.  That's only done within the townships along the

           16  body of water.

           17      Q.    So whenever we -- I'm just trying to

           18  understand this.  I'm not a surveyor.

           19            So what you're saying is, when we have two

           20  townships that abut each other, from the first interior

           21  section line to the last interior section line, the two

           22  sections that abut each other as a result of that will

           23  not identify a meander at the dividing line?

           24      A.    You mean where the two townships abut each

           25  other?
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            1      Q.    Right.

            2      A.    I don't know the answer to that question.

            3  They would -- the exterior line surveyors would have

            4  marked where their line crossed the stream and put

            5  corner markers there.  I don't know whether they would

            6  have identified them as meander markers or as simply

            7  other markers.

            8      Q.    I'm sorry, I just am confused, I guess.  How

            9  did they treat ownership in those situations where you

           10  have two sections that abut in different townships and

           11  a navigable river goes through those sections?

           12      A.    The meander lines would be run right up to

           13  the boundary of the township line or the range line by

           14  whoever the surveyor was that had the contract for

           15  doing meander lines.  So the meanders would go right up

           16  to the edge of the township line, where the exterior

           17  line surveyor would have already drawn the boundary of

           18  the township.  And then whoever had the survey in the

           19  adjacent township would do it --

           20      Q.    Picked it up?

           21      A.    Picked it up, correct.

           22      Q.    Can you tell me how many -- or as I get it,

           23  you only looked at the interior surveys?

           24      A.    Correct.

           25      Q.    Can you tell me how many surveys you excluded
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            1  as a result of only looking at the interior surveys

            2  where the Gila passes through?

            3      A.    You mean how many township lines there are or

            4  range lines?

            5      Q.    No, how many you excluded by virtue of only

            6  looking at interior.

            7      A.    Off the top of my head, I can't tell you

            8  that.  If you look at the map that's reproduced in my

            9  report, you can count the places where the river

           10  crosses from one township into another township, and

           11  then that would give you the number of exterior survey

           12  notes that I did not look at.

           13      Q.    I have a question from my associate here.

           14      A.    Okay.

           15      Q.    Did exterior surveyors place meander corners

           16  on exterior township lines?

           17      A.    I don't know the answer to that question.

           18      Q.    In any of the surveying reviews that you did

           19  do, all right, did you make any effort to determine

           20  whether the Gila was in its ordinary and natural

           21  condition, as defined in Winkleman, at the time you did

           22  the review?

           23      A.    I explained to you yesterday that I did not

           24  look for legal definitions as they would apply to

           25  historical parties.
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            1      Q.    Did you do any research to determine whether

            2  the river was in ordinary and natural condition as

            3  those terms are defined by Webster's dictionary?

            4      A.    I explained that question yesterday.  I did

            5  not look at legal definitions.  I've just been

            6  reporting what the historical parties recorded.

            7      Q.    I understand that, and I'm not asking you for

            8  a legal definition and I'm trying not to refer to that.

            9            I'm just trying to find out if you did

           10  anything to determine what the natural condition of the

           11  river was as you understand the word natural to mean

           12  and what the ordinary condition of the river was as you

           13  understand the word ordinary to mean?

           14      A.    I think we've been all through that

           15  yesterday, and I answered no, I --

           16      Q.    I don't recall it.

           17      A.    I did not do any research on whether -- the

           18  ordinary or natural condition.

           19      Q.    Existed at the time the survey was done?

           20      A.    Correct.

           21      Q.    Do you know how long the survey is from the

           22  confluence -- or, I'm sorry, not the survey; the Gila

           23  is from the confluence with the Salt to the confluence

           24  with the Colorado, in round numbers?

           25      A.    I don't remember the exact number.  Eighty, a
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            1  hundred miles, maybe something a little more than that.

            2  I don't remember.

            3      Q.    Of that 80 or 100 miles, do you know how much

            4  of the river is included in the surveys you did look

            5  at?

            6      A.    How much of the river is covered?

            7      Q.    By the surveys you sampled.

            8      A.    I looked at all of the surveys with the

            9  exception of the exterior surveys.  So the samples are

           10  simply a means of handling a huge amount of

           11  information, but I did examine all of the field notes

           12  and plats for every single interior survey from the

           13  confluence of the Salt down to the Colorado River.

           14      Q.    On Page 28 you state that all the surveyors

           15  indicated in their field notes and plats that they did

           16  not consider the Gila navigable.

           17            Now, to me, that says they did something

           18  affirmatively, like write down it ain't navigable or

           19  something to that effect, or it's only got 3 inches of

           20  water in there, so can't float a boat.  I mean I don't

           21  know what it says.  But am I correct in my

           22  understanding that you never found, in all of the notes

           23  and surveys that you reviewed, any statement like that

           24  contained on somebody's survey?

           25      A.    No, they did not use the phrase this river is
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            1  not navigable.  They simply didn't meander it if it

            2  wasn't navigable.

            3      Q.    And from that act, you conclude that means

            4  it's not navigable?

            5      A.    Yes, at least in the opinion of the surveyor.

            6      Q.    And your opinion of what the surveyor was

            7  trying to tell you?

            8      A.    Yes.

            9      Q.    The samples that you did select on your

           10  maps --

           11      A.    Yes.

           12      Q.    -- did you have any particular criteria that

           13  you used to select it?

           14      A.    For the surveys I didn't use sampling.  For

           15  the surveys, at least in my report, if you've read the

           16  entire report, you would see that I discussed every

           17  single survey all the way down the Gila River, the

           18  interior portions of them.  The sampling that I did is

           19  with reference to the homestead patents because of the

           20  large number of them.

           21      Q.    Okay.  So the sampling is just limited to

           22  homestead patents and not to surveys?

           23      A.    The sampling that is presented in terms of

           24  visual maps is limited to the yellow places that appear

           25  on the map.
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            1      Q.    That's what I'm talking about.

            2      A.    But the actual discussion of the surveys

            3  covers every single interior survey all the way down

            4  the river from the confluence of the Salt to the

            5  Colorado River.

            6      Q.    I may have been inartful in my selection of

            7  words then.  Let's talk about the yellow things you

            8  selected.  Did you have any criteria for those

            9  representative selections?

           10      A.    Are you talking about the map on Page 29?

           11      Q.    Yeah.  Yes.

           12      A.    That's in reference to the homestead patents,

           13  and as I explained in my report, I used sampling for

           14  the discussion because there were literally hundreds of

           15  patents all along the river.  But as I also explained

           16  in my report, I examined every single patent file all

           17  the way down the river, and even the patent files and

           18  patents that are not covered by the yellow blocks on

           19  Page 29.  There is nothing in those that contradicts

           20  what I have said about the patents that appear within

           21  the yellow blocks.

           22      Q.    Sure.  I just wanted to know if you had any

           23  particular criteria for the yellow blocks?

           24      A.    Yes.  As I explained yesterday during my

           25  direct testimony, I selected those areas because they
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            1  had the highest density of homestead patents along the

            2  river and, therefore, I thought would provide the most

            3  voluminous amount of information within a relatively

            4  small geographic area.

            5      Q.    So your theory was, more patents, more

            6  information?

            7      A.    Correct.  But as I said, I did examine every

            8  single patent in every single patent file for the

            9  entire stretch of the river, even those outside the

           10  yellow blocks.

           11      Q.    Referring you to the five maps that we've got

           12  here, the one with the yellow blocks on and then the

           13  next four that are the varying colors of blue.

           14      A.    Yes.

           15      Q.    You state that they were made by yourself,

           16  your company, and people from Salt River Project,

           17  correct?

           18      A.    Their cartographics office.

           19      Q.    That qualifies.

           20            Please tell me what you specifically did to

           21  prepare these maps.

           22      A.    I didn't draw them myself, but what I did is,

           23  I provided the legal descriptions of the homestead

           24  patents that fell within these sampling areas to Salt

           25  River Cartographics, and I got the legal descriptions
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            1  from the patents.

            2            I also provided the underlying historical

            3  maps, the three different colors of blue, and asked

            4  Salt River graphics to use their GIS system to overlay

            5  that into the sampling areas.  And then once they had

            6  indicated, based on my description, the legal

            7  description of the patents, once they had placed those

            8  on the maps, then I double-checked each patent that are

            9  on the maps to make sure that the cartographics people

           10  had located the patent properly based on the legal

           11  description.

           12      Q.    Was all of the work that you just described

           13  with respect to yourself done by you, or were there

           14  associates from your business that did some of it?

           15      A.    I did some of it and some of it my research

           16  assistants did.

           17      Q.    How much of it do you estimate you did?

           18      A.    Probably half of it or so.

           19      Q.    Okay.  Now, with respect to what SRP did, can

           20  you give me a description, as best you understand it,

           21  what the cartographic division did to prepare the maps?

           22      A.    My understanding is, I discussed the three

           23  different types of historical maps that show the

           24  Salt -- I'm sorry, the Gila River.  I provided those

           25  historical maps to Salt River Cartographics and asked
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            1  them to overlay all three versions of the river onto

            2  one map, and which they did; and then they

            3  subsequently, based on the legal descriptions of the

            4  patents that I gave them, drew those patents onto the

            5  same map.

            6      Q.    Do you know the individuals from SRP that

            7  were involved in doing this?

            8      A.    It's been 15 years or so since these were

            9  drawn.  I don't remember who they were that did it.

           10      Q.    Now, am I correct that Exhibit 2 through 5

           11  all show the basic same information, just at different

           12  locations along the Gila River?

           13      A.    Correct.

           14      Q.    Okay.  Referring you to Exhibit 2.

           15      A.    Yes.

           16      Q.    As I understand it, the mid-color blue is

           17  produced from maps dating 1917, 1913 and 1915; is that

           18  correct?

           19      A.    Yeah, the print on this is very small.  I

           20  would have to blow it up in digital form.

           21      Q.    I know.  I had to take my --

           22      A.    I believe you're correct, yes.  I testified

           23  to it in my direct testimony, so you can check it

           24  there.

           25      Q.    Can you explain to me how you determined the
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            1  portion that should be colored in the mid-blue?

            2      A.    That is the Gila River the way it was

            3  identified on those three historical maps.

            4      Q.    Well, I'm just guessing, all right, because I

            5  have not spent a lot of time with those three

            6  historical maps; but I would think they might not be

            7  all identical.

            8      A.    Correct.

            9      Q.    Okay.  So we've got a mid-blue that's made

           10  from three maps, right?

           11      A.    Yes.

           12      Q.    And they're not identical?

           13      A.    Correct.

           14      Q.    How did we work that out?

           15      A.    I wanted to be as inclusive as possible so I

           16  would get every single homestead patent that either

           17  overlay or touched the Gila River.  So I -- if I

           18  remember correctly what I did, I told them for those

           19  three maps to take the most expansive and complete,

           20  largest view of where the Gila River lay based on those

           21  three maps, so that I would be able to get all of the

           22  homestead patents that touched or overlay the Gila

           23  River.  So they probably chose the map that showed the

           24  Gila River being at its widest from those three maps.

           25      Q.    If one showed it one portion wider than the
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            1  other, but then the other showed another portion wider

            2  than another, do you think they mixed them up?

            3      A.    I honestly don't know how they did it.

            4  Again, the purpose of this was to be sure that I got

            5  any homestead patent that touched or overlay the Gila

            6  River.

            7      Q.    Okay.  Would your answer that you've just

            8  given to the mid-blue be the same for the dark blue and

            9  the light blue?

           10      A.    The light blue, my recollection is that the

           11  light blue is the river based on the U.S. General Land

           12  Office survey plats, and so there it was not a

           13  combination of three different historical maps, at

           14  least not within each township.  It was one map.

           15            And the same is true for the dark blue, which

           16  is the U.S. Geological Survey topo maps, the historical

           17  ones closest to Arizona statehood.  So they, in other

           18  words, were not -- unlike the medium blue, which is a

           19  combination of three maps, the light blue and the dark

           20  blue are just taken from one map.

           21      Q.    Okay.  And I don't want to mislead you on

           22  this thing, but as I understood it, the light blue

           23  lines were produced from maps dating 1870, 1907, and

           24  1914.  And my understanding would be --

           25      A.    That's the medium blue, I believe.
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            1      Q.    I've got it for the light blue.  You know,

            2  this stuff I need to go -- with my computer I could

            3  blow it up big enough to see what you were saying.

            4            And at any rate, those you think were for the

            5  dark blue?

            6      A.    We're talking about the light blue ones now?

            7      Q.    Yeah.  The light blue I thought was 1870,

            8  1907 and 1914 and, as I understand it, the USGS

            9  quadrangle maps dated 1904 through 1907.  So that's

           10  light and dark.

           11      A.    The light blue would be the U.S. General Land

           12  Office maps, where that particular surveyor located the

           13  Gila River's channel.

           14            The dark blue would be the U.S. Geological

           15  Survey's historical topographic maps, where those

           16  mapmakers located the Gila River's channel.

           17      Q.    Okay.  And what I'm trying to do is pin it

           18  down so I can see your primary source.

           19      A.    Correct.

           20      Q.    And so what I'm trying to find out is, what

           21  did you make the light blue from, and as I had it, it's

           22  1870, 1907, and 1914 for those maps.

           23      A.    If those are the General Land Office survey

           24  plats, then that's correct.  I don't remember the dates

           25  on it.
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            1      Q.    And then I had the USGS maps as 1904 through

            2  1907.

            3      A.    If that's what the dates say on it, then

            4  that's correct, too.

            5      Q.    Okay.  And the question I had asked you a

            6  little while ago that would your answers be the same,

            7  I'm talking about the questions I had for

            8  reconciliation of the various maps to get your line

            9  that you wanted.  You told them to pick the biggest

           10  line?

           11      A.    Yes.

           12      Q.    And so the dark blue line is the biggest line

           13  of the USGS maps that you had?

           14      A.    Yes.  And again, my purpose was not to

           15  distort or -- I was just waiting for you.

           16      Q.    Oh, I'm just -- he blew it up for me.

           17      A.    Okay.  The purpose here was not to in any way

           18  distort or misinterpret the Gila's channel.  The

           19  purpose was to be able to get -- be as all-inclusive

           20  about the homestead patents as possible.  And so I

           21  wanted to be sure that I was being all-inclusive by

           22  getting any patent that appeared to touch or overlie

           23  the Gila River.

           24      Q.    Sure.  I get that.  And my point is, and so

           25  in doing that and being as expansive as you wanted to
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            1  be, you made the Gila River as large as you could

            2  justify making it from those maps?

            3      A.    From the historical maps, yes.

            4      Q.    Right.

            5            And the reconciliation for each of these

            6  would have been the same, right?

            7      A.    Yes.  You're talking about the other

            8  exhibits?

            9      Q.    Sure, yeah.

           10      A.    Yeah, all done the same way.

           11      Q.    Now, these exhibits, as I look at them, they

           12  only depict a single channel type river, right?

           13      A.    As opposed to a braided channel?

           14      Q.    Yeah.

           15      A.    Yes, that's correct.

           16      Q.    And that's basically true for whether it's 2

           17  or 3 or 4 or whatever?

           18      A.    Yes, that's true.

           19      Q.    Do you know if the maps that you used to

           20  produce these exhibits showed braided channels?

           21      A.    The U.S. General Land Office survey plats did

           22  show some braided channels.  And with regard to how

           23  those were used in creating these exhibits, I said just

           24  take the exterior of the outermost braids of the river.

           25  Again, the purpose was to be sure I was picking up any
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            1  homestead patent that touched any part of the Gila

            2  River.

            3      Q.    So you heard some of the testimony that went

            4  on at other times a couple weeks ago?

            5      A.    I was not here on Friday of the session a

            6  couple months ago.

            7      Q.    The point being that the descriptions that

            8  are contained in your exhibits would be the broad

            9  extent of the braided river and it would pick up any

           10  interior channels that were part of the braid?

           11      A.    Yes.

           12      Q.    Did you make any attempt to -- how's this;

           13  there is some overlap of the maps that you're using for

           14  the three, the 1917 map or the 1904, I mean in other

           15  words, the time frames are similar?

           16      A.    Yes.

           17      Q.    Okay.  Did you make any attempt to reconcile

           18  them?  Because obviously at certain points the rivers

           19  appear to be quite a distance apart, or the line.

           20      A.    I asked Salt River Cartographics to simply

           21  put on the map that they generated here what appeared

           22  on those maps.  And if you look at the light blue line,

           23  for example, in the middle of the map on Exhibit 2, you

           24  will notice that the General Land Office survey plat

           25  river there doesn't even join up between one township
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            1  and the other; but I said just put it on there the way

            2  it appears on these maps.

            3      Q.    Okay.  So you're saying that there is a --

            4  one of those maps that were used for the light blue

            5  actually was produced and set out where the light blue

            6  didn't match up?

            7      A.    Because it was done from two different

            8  General Land Office survey plats.

            9      Q.    Okay.  Now I got you.  So they're actually --

           10  that's two different maps coming together, right?

           11      A.    Right.

           12      Q.    Referring you to Exhibit 5, this map is made

           13  from the same maps we talked about when we were talking

           14  about Exhibit 2, correct?

           15      A.    You're talking about the map on Page 34?

           16      Q.    That's correct.

           17      A.    Yes.

           18      Q.    As I understand this map, the black lines

           19  that you kind of set out in here illustrate a resurvey

           20  of the river showing a single-channel meandering river,

           21  correct?

           22      A.    If that's what it says in my report, then

           23  that's what it is.  I don't remember.

           24      Q.    On Page 35, do I understand you correctly to

           25  be stating that Mr. Ingalls surveyed the entire
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            1  interior of the township in one day?

            2      A.    Apparently so.

            3      Q.    Do you think that's possible?

            4      A.    I don't remember.  I would have to look at

            5  either the plat or the field notes.

            6      Q.    Might be the fastest surveyor in the history

            7  of the western world?

            8      A.    Yeah, I -- that's what it says on the survey

            9  plat, that he did it on one date.  It may very well

           10  mean that he started on that day.  But it says on the

           11  survey plat, in the column when surveyed, and then it

           12  gives one day, June 22nd, 1868.  My guess is that's

           13  probably when he started it.

           14      Q.    Okay.  Or when he finished it?

           15      A.    Either one.

           16      Q.    But you don't really believe he did it in one

           17  day?

           18      A.    Probably not.

           19      Q.    Does it state anywhere in Mr. Ingalls' notes

           20  that he was following the 1964 survey instructions?

           21      A.    That was my assumption, based on the most

           22  recent manual that would have been available to him.

           23      Q.    Could you tell me how Ingalls' plats confirm

           24  that he did not consider the Gila to be navigable, as

           25  you state in Paragraph 2 on Page 35?
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            1      A.    Because he didn't run any meander lines and

            2  there is no meander information on the right-hand side

            3  of the plat, such as that table that would have

            4  contained the meander data, and then in the box

            5  underneath of the plat there is no surveyor being

            6  listed as having run meander lines.

            7      Q.    So again, it's the absence of the information

            8  creates, within your knowledge base, a presumption that

            9  it's not navigable?

           10      A.    Yes.

           11      Q.    Is your whole operating premise in preparing

           12  this report that the law uses meander surveys to define

           13  whether a river is navigable?

           14      A.    Well, as I explained in my testimony

           15  yesterday, the meander instructions changed over time,

           16  and in some circumstances, particularly as the manuals

           17  became more recent, there were circumstances that

           18  meanders were used for along rivers -- there were

           19  meanders done of rivers that were nonnavigable.

           20      Q.    Okay.  But what I'm asking you is your

           21  premise, and let's back it up, because I understand

           22  what you're saying.

           23            So until those times came in the later

           24  manuals when they had them do some things that didn't

           25  have anything to do with navigability, for example, the
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            1  over three chains meandering --

            2      A.    Correct.

            3      Q.    -- was it your operating premise under the

            4  earlier manuals that no meandering meant nonnavigable?

            5      A.    What I was doing was recording what the

            6  surveyor did under those earlier manuals, and that

            7  would be consistent with the surveyor indicating that

            8  he did not believe the river was navigable, because he

            9  didn't follow the instructions to do the meanders.

           10      Q.    Now, the Ingalls plat reproduced in your

           11  report on Page 36 shows the Gila River, for the most

           12  part, to be a single-channel meandering river, correct?

           13      A.    Not meandered.  It would be a single --

           14      Q.    I'm sorry, that's a bad -- a single-channel

           15  river?

           16      A.    Yeah, there's an island that appears between

           17  Sections 33 and 34, so there are two channels there;

           18  but other than that, it's one channel.

           19      Q.    Can you tell us, does that map show the

           20  dimensions of the river?

           21      A.    No.  The field notes would have -- you're

           22  talking about the width?

           23      Q.    Yeah.

           24      A.    The field notes would have that.

           25      Q.    Okay.  Do you set out anywhere what the width
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            1  is?

            2      A.    No, apparently I don't.  It's in the field

            3  notes, though.

            4      Q.    Would that answer be consistent for all of

            5  the different plats that you set out in here?

            6      A.    Would what, the plats indicate?

            7      Q.    Yeah, the plats and their field notes

            8  indicate the widths of the river?

            9      A.    The plats were drawn from the field notes.

           10  The field notes were done, as the name implies, in the

           11  field, and then the plats were drawn from those notes.

           12  And so in effect, the plats came after the field notes

           13  based on what the notes recorded.

           14            So you're not going to find on a plat, at

           15  least as far as I remember any of these plats, where

           16  the surveyor has drawn with an arrow and said the river

           17  is X amount wide here, because that information would

           18  appear in the field notes.

           19      Q.    Okay.  I don't care where it appears.  I'm

           20  just trying to say, to find out, there's a spot, and

           21  you're telling me it's the field notes, where I can

           22  look at every set of field notes for every plat you've

           23  got and determine the width of the river?

           24      A.    Yes, in the field notes.

           25      Q.    Okay.  Can you generally describe how often
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            1  they did that as they marched across a township?

            2      A.    Measured the width?

            3      Q.    Uh-huh.

            4      A.    It depends on what their assignment was.  The

            5  earlier surveys they were only measuring the section

            6  lines, and so they would be only measuring on line, is

            7  the termed that they used, where they crossed on a

            8  section line.

            9            In later surveys sometimes they were also

           10  assigned to do quarter section lines, and so the width

           11  would appear on quarter section lines.

           12            But in this particular early one, Ingalls was

           13  only doing section lines, so he only would have

           14  measured across it on line wherever the section line

           15  crossed the river.

           16      Q.    So, basically, probably about six

           17  measurements per township?

           18      A.    On this particular map, it looks like he

           19  would have crossed it --

           20      Q.    Six times six, 36 sections, right?

           21      A.    Well, the river only runs through roughly six

           22  sections.

           23      Q.    That's what I'm saying.  I'm not trying to be

           24  fancy.  Just if it went from east to west going across

           25  the township and didn't have a lot of vertical
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            1  variance, it would go through six sections getting

            2  across the township?

            3      A.    Well, five, actually, because the exterior

            4  boundaries would have been done by the exterior

            5  boundary surveyors.

            6      Q.    I'm just saying, when I'm looking at the

            7  notes, I'm going to have -- I can look at five sets,

            8  basically, and find out the widths for the river --

            9      A.    Yes.

           10      Q.    -- as it passes through a section?

           11      A.    Yes, wherever he crossed the section line.

           12      Q.    In talking about Powers, you --

           13      A.    You're on Page 36 now?

           14      Q.    36, 37, in that.

           15      A.    Uh-huh.

           16      Q.    You have some adjectives that you use.  One

           17  is shallow, then the other is rapid.  And I'm just

           18  wondering if you know what Powers' definition of

           19  shallow was?

           20      A.    That's just what he wrote in his field notes.

           21      Q.    And on Page 37 you talk about another

           22  location where he referred to it as deep.

           23      A.    Yes.

           24      Q.    And again, you don't have any idea what he

           25  meant by deep?


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        GILA RIVER      VOL. VII      08/19/2014
                                                                      1567


            1      A.    No.

            2      Q.    That's just words you plucked out of his

            3  field notes?

            4      A.    Correct.

            5      Q.    Now, am I remembering this correctly from

            6  yesterday when I was asking you about what you read,

            7  that you have read the Defenders of Wildlife case?

            8      A.    A long time ago.

            9      Q.    But you have read it?

           10      A.    Yeah.

           11      Q.    Do you recall what it says about conclusions

           12  to be drawn from roads paralleling rivers?

           13      A.    No, I don't remember.

           14      Q.    Did you recall it when you did this work?

           15      A.    No, I don't.

           16      Q.    Again, on Page 38, the map that you have

           17  produced there shows the river as a single-channel

           18  river, correct?

           19      A.    That's what the -- this would be -- this is

           20  the Powers map?

           21      Q.    Figure 7, Page 38.

           22      A.    Yes, that's the Powers map, and he indicates

           23  just one channel.

           24      Q.    You then go on on Page 38 talking about

           25  Hesse?
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            1      A.    Yes.

            2      Q.    And you indicate that he indicates that the

            3  stream is 18 inches to 2 feet deep in his general

            4  description for the township?

            5      A.    Yes.

            6      Q.    Do you know if that's deep enough to use a

            7  canoe?

            8      A.    I don't know.  I'm just reporting what he

            9  said.

           10      Q.    On Page 39 you, again talking about Hesse,

           11  noted that the Buckeye Canal was used to water a corner

           12  of the township.  Do you know where the Buckeye Canal

           13  drew its water?

           14      A.    From the Gila River, I believe.

           15      Q.    For every one of these surveys that you

           16  reviewed that we're going through here, where you then

           17  render an opinion that the river is nonnavigable for

           18  some surveyor, or that that was the opinion of the

           19  surveyor, is it the same for every one, it's because

           20  they didn't meander it, basically?

           21      A.    Yes.

           22      Q.    I don't have to keep going through this.

           23            Now, Martineau did meander both sides, right?

           24      A.    Yes, he did.

           25      Q.    And it's your opinion that the reason he did
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            1  that was because the rules had changed from one manual

            2  to the next, and he was doing that to indicate the

            3  greater than three chains distance of the river?

            4      A.    Yes.

            5      Q.    What specific statement do you have that

            6  supports that?

            7      A.    I don't have a specific statement.  I have an

            8  inference because all the other surveyors on both sides

            9  of his particular survey did not do the meanders, and

           10  that combined with the fact that his new instructions

           11  included the three chains and up for meandering both

           12  banks, I thought that that was a reasonable

           13  explanation.

           14      Q.    So that's your assumption?

           15      A.    That's correct.

           16      Q.    And for all we know, Martineau could have

           17  been meandering because he thought it was navigable

           18  there?

           19      A.    That's correct.

           20      Q.    Do you have any general knowledge of the

           21  amount of irrigation a farmer would need in Arizona

           22  growing the normal kind of crops that are grown in

           23  Arizona for a 160-acre plot?

           24      A.    No, I have no idea.

           25      Q.    On Page 41 you're talking again about Powers,
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            1  and besides the normal no meander lines and stuff, you

            2  throw in the reason it was nonnavigable, that Powers

            3  found dams?

            4      A.    Could you point me where on 41 you're

            5  looking?

            6      Q.    Sure.

            7      A.    I'm just recording what Powers put on his

            8  plat and/or in his field notes.

            9      Q.    Yeah, the last sentence, other indicators on

           10  the plat that further suggest the Gila was not

           11  navigable include a dam.

           12      A.    Correct.

           13      Q.    Right?

           14      A.    Uh-huh.

           15      Q.    Okay.

           16                 MR. MCGINNIS:  I'm sorry.  For purposes

           17  of the record, I think you said Powers.  You might have

           18  meant Robbins.

           19                 CHAIRMAN NOBLE:  Thank you.

           20                 MR. HELM:  You are right.  I apologize.

           21  BY MR. HELM:

           22      Q.    But at any rate, is it --

           23      A.    Actually, I think you need to correct that

           24  again.  The surveyor is Powers.  Robbins is the

           25  Surveyor General who approved the plat.
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            1      Q.    Oh, you're right, too.

            2                 MR. MCGINNIS:  I'm just trying to

            3  compete with Mr. Hood.

            4                 MR. HELM:  Stop trying to confuse me

            5  back there, please.

            6                 MR. MCGINNIS:  I'll go back to being

            7  quiet.

            8                 CHAIRMAN NOBLE:  Mr. Hood is hiding.

            9  Oh.

           10                 MR. HOOD:  I'm here.

           11  BY MR. HELM:

           12      Q.    At any rate, so in your interpretation of

           13  these surveyors, if you find a dam, that tells you that

           14  they thought the river would have not been navigable?

           15      A.    I'm just reporting what he indicated was on

           16  the plat, and he indicated there was a dam across the

           17  river and that there were irrigation ditches.

           18      Q.    In determining navigability, do you know what

           19  the case law in Arizona that you have read says you're

           20  supposed to do with a dam?

           21      A.    No, I don't have any idea.

           22      Q.    Would your answer be you don't have any idea,

           23  also, what you're supposed to do with irrigation

           24  ditches?

           25      A.    No, I don't.
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            1      Q.    Other diversions that take place?

            2      A.    No.

            3      Q.    Now, you read Defenders, you told me.

            4      A.    A long time ago.

            5      Q.    Do you recall reading the part where they

            6  talked about the Desert Land Act?

            7      A.    No, I don't remember what they said about it.

            8      Q.    So you're not going to be able to tell me

            9  anything about it?

           10      A.    Other than what I have in my report, no.

           11                 CHAIRMAN NOBLE:  John, we're thinking of

           12  taking a break about now.  How would that fit with you?

           13                 MR. HELM:  I would think it's fine.

           14                 CHAIRMAN NOBLE:  Thank you.  We will be

           15  in recess for ten minutes.

           16                 (A recess was taken from 9:59 a.m. to

           17  10:14 a.m.)

           18                 CHAIRMAN NOBLE:  John, please proceed.

           19                 MR. HELM:  All right.

           20  BY MR. HELM:

           21      Q.    On Page 44, 46.  Well, let me back up just

           22  for a second here.

           23            The map you've got on Page 40 shows the Gila

           24  as not a braided river; a single channel?

           25      A.    Yes.
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            1      Q.    And the same question for the one you've got

            2  on 42?

            3      A.    Correct.

            4      Q.    And if you go to 44, we've got what looks

            5  like a two or a three braided channel section there?

            6      A.    That's what the map shows.

            7      Q.    And on 46 we're back to the single braid, or

            8  the single channel?

            9      A.    Yes.

           10      Q.    And on 49, is that a single channel or a

           11  double channel?

           12      A.    Well, I think it -- the blue color is the

           13  river.

           14      Q.    Okay.

           15      A.    And what you're looking at in the brown I

           16  think is a sand -- it's identified as sandbanks.

           17      Q.    Okay.

           18      A.    But, yes, it's a single channel on that map.

           19      Q.    And single channel on the one on Page 51?

           20      A.    Yes.

           21      Q.    And Page 54?

           22      A.    Yes.

           23      Q.    And Page 56?

           24      A.    Yes.

           25      Q.    Is that all of them?
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            1      A.    Yes, that's all of them.

            2      Q.    So we've got one small meander out of all the

            3  maps you've shown, right?

            4      A.    Meander?

            5      Q.    Meander type of channel.

            6      A.    You mean braided?

            7      Q.    Braided, yeah.  Sorry.

            8      A.    Yes, there's only one map that shows a

            9  braided channel.

           10      Q.    And is that consistent with the other maps

           11  you looked at that aren't produced?

           12      A.    I don't remember.  I believe I produced all

           13  of the survey maps in this particular report.

           14      Q.    Okay.

           15      A.    So, yes, all of the maps are produced for the

           16  entire reach of the river that I looked at, and only

           17  one of them shows a braided channel.

           18      Q.    Right.  A question on instructions.  Could

           19  the Surveyor General override the manual --

           20      A.    Yes.

           21      Q.    -- giving instructions?

           22      A.    Yes.  As I indicated in my direct testimony

           23  yesterday, I think -- I don't remember the surveyor's

           24  name, but the Surveyor General -- I don't know if it

           25  was overriding instructions, but it was supplemental
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            1  instructions for one of the surveyors.  It was a letter

            2  that said in addition to what the manual calls for, do

            3  this, too.

            4      Q.    He could change the rules?

            5      A.    I guess so.  I don't know what his authority

            6  was.

            7      Q.    And so in terms of generalizing what a

            8  surveyor did under a set of rules, to be sure that he

            9  did it under the set of rules, you would have to check

           10  and see if the Surveyor General had given him any

           11  particular instructions, correct?

           12      A.    I did that.

           13      Q.    That's when I'm getting to.  Did you do that?

           14      A.    Yes, I did, and the only place that I found

           15  that there was any kind of supplemental instruction was

           16  on the one case that I described yesterday.

           17      Q.    And would you tell me how you did it?

           18      A.    How what?

           19      Q.    How did you check that the Surveyor General

           20  didn't give any specific instructions other than the

           21  one case we know about?

           22      A.    I pulled the files for each individual

           23  surveyor or had them pulled at the National Archives,

           24  and the files contain not only the contract for the

           25  surveyor, but also any kind of supplemental
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            1  information.  And in some cases there's additional

            2  correspondence about things that had nothing to do with

            3  survey and things relating to rate of pay and so forth

            4  for that particular surveyor.  So any special

            5  instructions would have been in each particular

            6  surveyor's file.

            7      Q.    Okay.  On Page 47 you're talking about -- and

            8  48, you're talking about Harris surveys?

            9      A.    Yes.

           10      Q.    And you indicate that Harris had drawn in an

           11  old bank in at least five places, and you indicate that

           12  the old bank indicates that the channel had changed

           13  locations; have I got that right, Page 48?

           14      A.    Yes, yes.

           15      Q.    Okay.  How does a channel moving indicate

           16  that the river will not be navigable?

           17      A.    It's just one of many demonstrations about

           18  the nature of the river; that it might contribute to

           19  reliable navigation if the channel is changing all the

           20  time.

           21      Q.    Are you aware of any river where the channel

           22  never changes other than the L.A. River?

           23      A.    I can't answer your question, it's so

           24  open-ended.

           25      Q.    You are not a hydrologist, so you don't claim
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            1  to have any special expertise in the function of river

            2  in terms of channels, correct?

            3      A.    Right.

            4      Q.    So how did you form this opinion that channel

            5  movement can indicate that a channel could not -- would

            6  not be navigable?

            7      A.    I didn't say that it -- I think the exact

            8  wording was that it suggested the possibility that it

            9  might not be navigable, and I think that's just a

           10  common sense answer.

           11      Q.    That's your common sense answer?

           12      A.    Yes.

           13      Q.    Okay.  Based on no particular expertise in

           14  hydrology?

           15      A.    Correct.

           16      Q.    On Page 50 you're again, I think, talking

           17  about a Harris survey; have I got that right?

           18      A.    Yes.

           19      Q.    And at the end of --

           20      A.    Are you talking about the top of the page on

           21  Page 50 or the bottom?

           22      Q.    Yeah, above the 4 line.

           23      A.    Yeah, that's still Harris.

           24      Q.    Yeah.  And you indicate in there that the

           25  river is flowing through a township through the center
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            1  and contains an abundance of water?

            2      A.    That's what he wrote.

            3      Q.    Okay.  And you don't have any idea what the

            4  word abundance is to lead us to believe, in terms of

            5  the --

            6      A.    It's just what he wrote.  I don't know why he

            7  chose that word.

            8      Q.    You would assume a lot of water in some form?

            9      A.    That would be my understanding.

           10      Q.    You go on to talk about the Martineau

           11  surveys?

           12      A.    What page are you at?

           13      Q.    I think I'm on 52.

           14      A.    Okay.

           15      Q.    One of the things you say is that the river

           16  was deep enough that Martineau was forced to swim it to

           17  get to the other side in his work?

           18      A.    That's what he said in his field notes.

           19      Q.    How deep would you estimate the river would

           20  be to force somebody to have to swim it to get across

           21  it?

           22      A.    I have no idea.  I just reported what he

           23  said.

           24      Q.    You would expect that it would at least be

           25  enough depth that one could not wade across it, right?
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            1      A.    I would assume that he would have waded if he

            2  could have.

            3      Q.    Right.

            4            Again regarding Martineau, did he

            5  specifically write anywhere in his notes or on the

            6  plats that he was following the 1864 manual?

            7      A.    No, it was my assumption, based on the timing

            8  of when he undertook the surveys, what the most recent

            9  manual would have been, the 1864 survey manual.

           10      Q.    When you're discussing White --

           11      A.    What page are you at?

           12      Q.    Page, I think it's 56 or 55.

           13      A.    The discussion about White starts on Page 55.

           14      Q.    Yeah.

           15      A.    Or that's the discussion of his plat.  I

           16  think the field notes actually start on 54.

           17      Q.    Okay.

           18      A.    Yes, the field notes -- or I'm sorry,

           19  Theodore White's survey, the discussion begins on 54

           20  and continues onto 55.

           21      Q.    Well, the point I wanted to talk about was

           22  that you state in there that he had to switch banks at

           23  some point in time to do his work, because he couldn't

           24  cross the river?

           25      A.    Yes.  He indicated that he switched banks to
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            1  do the one-bank meander because of the difficulty of

            2  finishing the one-bank meander on the right bank.  And

            3  the standard instructions called for doing one-bank

            4  meanders on the right bank facing downstream.

            5      Q.    Could the reason of his ability not to do it

            6  have been that there was too much water in the river?

            7      A.    His explanation is what I put in my report.

            8  I don't know what -- you know, whether it had anything

            9  to do with the water.

           10      Q.    Now, in a number of places here in reviewing

           11  the plats and stuff, you've indicated that there was a

           12  road paralleling the river?

           13      A.    Yes.

           14      Q.    Why -- or let me back up.

           15            Do I understand correctly that the reason

           16  that you're telling that to us is because that's the --

           17  makes it one of these internal routes of communication?

           18      A.    Yes, and in fact, later in the report, as

           19  well as in the PowerPoint that I gave yesterday,

           20  there's some discussion about how the materials were

           21  carried on the road because -- I forget which

           22  individual it was, but one of the individuals said that

           23  this was considerably more expensive to bring materials

           24  along the road near the river than it would have been

           25  to have used the river for transportation.


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        GILA RIVER      VOL. VII      08/19/2014
                                                                      1581


            1      Q.    So that's why you mentioned roads; it's

            2  because they indicate to you or they're another source

            3  indicating to you that that area of the river is not

            4  navigable?

            5      A.    Yes.

            6      Q.    We've talked at various times about surveyors

            7  who say there's a little water, there's a lot of water,

            8  it's deep, it's shallow.  These are just their words,

            9  correct?

           10      A.    Correct.

           11      Q.    And you don't have any idea what they're

           12  trying to tell us with those words?

           13      A.    Correct.

           14      Q.    And the only way anybody would know is if

           15  somebody actually could find where they wrote down what

           16  they were trying to tell us, correct?

           17      A.    Yes, and when they did write it down, I

           18  reported it in this report.

           19      Q.    And regrettably, a lot of it is not too

           20  descriptive, is it?

           21      A.    Right.

           22      Q.    Will you get to your summary on Page 59?

           23            The conclusions that you set out in there are

           24  your conclusions; is that fair?

           25      A.    Yes.
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            1      Q.    And they're based on your personal

            2  understanding of what makes a river navigable or not

            3  navigable?

            4      A.    It's based on my understanding of what the

            5  surveyors were told to do and what they did and didn't

            6  do.

            7      Q.    And in doing that, you didn't make any

            8  attempt to conform your conclusions to any federal or

            9  state case law or statutory law, fair?

           10      A.    That's correct.

           11      Q.    Okay.  Now, going on to Chapter 2 on the land

           12  patents, again, the first thing I would like to make

           13  sure is that in your analysis of these patents or the

           14  conclusions you set out as a result of your analysis,

           15  or any of that, are not based on any federal or state

           16  case law or statutory law?

           17      A.    That's correct.

           18      Q.    In Paragraph A you reference three maps in

           19  the first paragraph, or Section A?

           20      A.    Yes.

           21      Q.    Those maps were all created after statehood,

           22  weren't they?

           23      A.    That's correct.

           24      Q.    When the maps were created, would it be fair

           25  to say that the Gila was not in its natural and
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            1  ordinary condition?

            2      A.    Yes.

            3      Q.    Did you do anything to attempt to adjust

            4  those maps because of the condition of the Gila?

            5      A.    No.  I was looking for historical maps that

            6  showed the Gila River as close to the time of statehood

            7  as possible, and within the limits of time and budget

            8  in terms of my being able to do research, those were

            9  the closest to the time of statehood that I could find.

           10      Q.    Okay.  Would you agree that at the time those

           11  maps were created, the Gila was completely diverted and

           12  appropriated?

           13      A.    I don't know if it was completely or not.  I

           14  would assume that it was appropriated and diverted to

           15  some extent.

           16      Q.    Each map shows the Gila as a single

           17  meandering -- or single channel, right?

           18      A.    Of those three?

           19      Q.    Yeah.

           20      A.    Yes.

           21      Q.    Do these maps indicate the width of the

           22  river?

           23      A.    To whatever extent is shown on the map, then

           24  they do.

           25      Q.    Okay.  So if you don't find anything on the
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            1  map, then the answer is no?

            2      A.    Well, they do show the width of the river the

            3  way the cartographer drew the map at the time.  I just

            4  don't -- you know, I don't think that the cartographer

            5  has any arrows in there saying it's X distance across

            6  the river here.  It's just what the cartographer drew.

            7      Q.    Now, is it your understanding that the law

            8  requires a federal officer transferring land to

            9  specifically state in the transfer document, deed, what

           10  have you, if he was going to reserve navigable -- or

           11  lands underlying a navigable waterway?

           12      A.    I don't know what the federal officer's

           13  marching orders were, so to speak.  I just know that

           14  they deeded out the pieces of property that I discuss

           15  in the report.

           16      Q.    And you don't have any idea what the legal

           17  significance of any of the deeds that they deeded out

           18  that included land under a navigable waterway would be?

           19      A.    No.

           20      Q.    You conclude from the fact that they didn't

           21  reserve it, that they thought it was not navigable?

           22      A.    Correct.  There are over a hundred of the

           23  patents along the river deeded out in multiple times, I

           24  mean different chronological periods to different

           25  individuals by presumably different land agents; and
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            1  none of them suggested that the bed of the river was

            2  going to be withheld due to navigability.

            3      Q.    Does your presumption go away after the date

            4  of statehood?

            5      A.    That --

            6      Q.    That a deed that doesn't reserve land

            7  underlying a navigable river means it's been

            8  transferred?

            9      A.    I don't remember whether any of these patents

           10  are after statehood.

           11      Q.    Well, my point is, is the title -- if it is a

           12  navigable river, the title changes at statehood, right,

           13  from the feds to the state?

           14      A.    I believe that's correct.

           15      Q.    Yeah, I think it is, too.

           16      A.    Yeah.

           17      Q.    So we can agree about that.

           18            And my point being, it would no longer be a

           19  presumption, and the feds would no longer have the

           20  right of reservation, under your theory, if they didn't

           21  own it?

           22      A.    Correct.

           23      Q.    So to the extent that your conclusions are

           24  based on patents that occurred after the date of

           25  statehood, the nonreservation argument goes away?
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            1      A.    I'm just reporting what these patents said.

            2  I can't tell you what the legal implications are about

            3  whether they were properly or improperly granted or

            4  not.

            5      Q.    No, I'm not saying they were proper or

            6  improper.  I'm just saying that if they covered -- if

            7  the feds give a patent in 1930 to somebody that covers

            8  a piece of the Colorado River and the legal description

            9  that they give includes river bottom, the feds don't

           10  own the land, so they can't give it away, can they?

           11      A.    That would be a legal conclusion.  I can't

           12  answer that.  I can just report what the people did at

           13  the time.

           14      Q.    You know enough to agree that I can't sell

           15  your land, right?

           16      A.    Yes.

           17      Q.    Under D, starting on Page 73 and going over

           18  to 74, you discuss a couple patents, one in 1929 and

           19  one in 1952?

           20      A.    Yes.

           21      Q.    And you indicate or you talk about a dry

           22  riverbed?

           23      A.    Would you point me to where that phrase is?

           24      Q.    Well, I take it back.  It's river bottom

           25  land.  It's on Page 74.
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            1      A.    Yes.

            2      Q.    If there wasn't any water flowing in the

            3  river, how did the people at that time determine what

            4  was bottomland and what wasn't?

            5      A.    I don't know.  This is just what the agent

            6  wrote, and I'm just reporting what the agent wrote.

            7      Q.    On Page 75 I need you to explain something

            8  for me, the last line of the Paragraph 1:  Furthermore,

            9  the regular flooding of the river, which is noted in

           10  this patent file, suggests the river's erratic nature.

           11            How can an event that occurs regularly be

           12  erratic?

           13      A.    I believe I'm paraphrasing what's in the

           14  patent file here.  I believe the phrasing either is --

           15  regular flooding of the river is either directly from

           16  the patent file or my paraphrasing it from the patent

           17  file.  I do indicate it's from the patent file, though.

           18  So that's just what's in the patent file.

           19      Q.    No quotes?

           20      A.    Correct.  It's probably paraphrasing then.

           21      Q.    Okay.  Well, would you generally agree with

           22  me that if something's regular, it's not erratic?

           23      A.    Again, I'm just --

           24      Q.    We're just talking about the English language

           25  at this point.
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            1      A.    Right.

            2      Q.    Regular is not erratic?

            3      A.    I don't know what regular would have meant as

            4  far as the way it was used in the patent file.

            5      Q.    The general proposition, if a flood occurs,

            6  would you agree that property outside of the

            7  traditional bounds of a river can get wet?

            8      A.    Yes.

            9      Q.    The reservation obligation of the Federal

           10  Government would only apply to lands within -- I

           11  believe I've got this right -- the mean high water mark

           12  of a river that was navigable?

           13      A.    I believe that's the federal test for

           14  navigability.

           15      Q.    Yes.  So they would need not -- if they are

           16  deeding something out, they wouldn't reserve anything

           17  above whatever that metes and bounds would be?

           18      A.    As a general proposition, I guess so.

           19      Q.    Thank you.

           20            How many floods a year does it take to make a

           21  river erratic?

           22      A.    I have no idea.

           23      Q.    Do you have any idea how many days since 1860

           24  to the date of statehood the Gila River was at a flood

           25  stage?
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            1      A.    No, I don't.

            2      Q.    Any calculations at any time how long the

            3  floods existed on the Gila River for any specific time

            4  frame?

            5      A.    No.

            6      Q.    Have I got this right, that you consider --

            7  or you conclude that the Desert Land Act of 1877

            8  prohibited irrigation water from coming from a

            9  navigable river?

           10      A.    That's my understanding of the language that

           11  I quote.

           12      Q.    Okay.  That's your legal opinion?

           13      A.    I'm not offering a legal opinion.  It's a

           14  historian's opinion based on simply reading the

           15  language.

           16      Q.    Now, if it did come from a navigable stream,

           17  you would conclude that that meant they couldn't get a

           18  patent?

           19      A.    A Desert Land Act patent.

           20      Q.    Right.

           21      A.    Yes.

           22      Q.    You've got the operative portions of the

           23  Desert Land Act set out on Page 78, right, and runs

           24  over to 79 --

           25      A.    Yes.
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            1      Q.    -- that you would cite to support those

            2  conclusions?

            3      A.    Yes.

            4      Q.    Could you show me the specific language that

            5  supports the conclusion that the water can't be from a

            6  navigable river?

            7      A.    That's what the quote says at the bottom of

            8  the page, carry it over.  And I believe I italicized

            9  the and not navigable.  Yeah, I added the italics, and

           10  not navigable, meaning that the water for a Desert Land

           11  Act patent had to come from a stream that was not

           12  navigable.

           13      Q.    This was your interpretation?

           14      A.    Yes.

           15      Q.    Nobody told you that's what this Act meant?

           16      A.    No, this is from my reading the language as a

           17  historian.

           18      Q.    Did you find any patents that were given to

           19  lands that had water from the Gila?

           20      A.    Patents that --

           21      Q.    Under the Desert Land Act.

           22      A.    Well, some of them took their water from

           23  irrigation canals; not directly from the Gila, but from

           24  canals that took the water from the Gila.

           25      Q.    Like the Buckeye Canal?
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            1      A.    Yes.

            2      Q.    If I had an appropriation out of the Gila

            3  River before the adoption of the Desert Land Act, could

            4  I have used that appropriation to get a patent under

            5  the Desert Land Act?

            6      A.    I don't know.

            7      Q.    You go on on Page 79 to start talking about

            8  Desert Land Act entries?

            9      A.    Yes.

           10      Q.    And I take it these entries got their water

           11  from the Gila?

           12      A.    Yes.

           13      Q.    And is the reason that you have included them

           14  in your report because they got their water from the

           15  Gila and your conclusion that the Gila is not a

           16  navigable river or they wouldn't have gotten their

           17  patents?

           18      A.    Yes.

           19      Q.    Regarding the federal land grants in Arizona

           20  on Page 84, it starts on --

           21      A.    Yes.

           22      Q.    -- what I got out of this two-paragraph,

           23  three-paragraph discussion was that you're stating that

           24  the feds gave the State of Arizona some lands in

           25  substitution for lands underlying navigable waters that


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        GILA RIVER      VOL. VII      08/19/2014
                                                                      1592


            1  they had done something else with?

            2      A.    They could have selected other lands.  If a

            3  navigable body of water also, for example, ran through

            4  Section 16 or 36, which say, for example, Section 16,

            5  which was granted, I believe with the Enabling Act, to

            6  the State of Arizona, and since Section 16 already

            7  contained the full 640 acres, if there hypothetically

            8  had been a navigable body of water also flowing through

            9  that, then the State would be allowed to chose acreage,

           10  the equivalent for the navigable body of water, because

           11  it in effect already had the title to the navigable

           12  body of water.  So they wouldn't be -- in other words,

           13  it would be two overlapping claims to Section 36.

           14      Q.    Do you have any statutory authority that the

           15  Federal Government could do that for lands underlying

           16  navigable waters?

           17      A.    They did that with relation to lands that

           18  were granted to railroads, lands that were granted to

           19  Indian reservations, lands that were granted within

           20  national forests.  So because I know that they did that

           21  in those cases, I made the assumption that they could

           22  also do that for a similar type of thing involving

           23  navigable rivers.

           24      Q.    But we don't have a citation to any federal

           25  authority that says they can do that, correct?
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            1      A.    No.

            2      Q.    This is Littlefield on the law?

            3      A.    I think it's a reasonable assumption because

            4  of the examples I just provided.

            5      Q.    Going now to the state disposition of

            6  federally granted lands.

            7      A.    Is that a question?

            8      Q.    I'm just telling you where I'm going.

            9      A.    Okay.

           10      Q.    The question is, do you agree that the time

           11  frame that we're dealing here with the disposition of

           12  these lands is over a hundred years since Winkleman --

           13  the time frame Winkleman indicated the Gila would have

           14  been in its natural and ordinary condition?

           15      A.    I don't remember when the case Winkleman took

           16  place.

           17      Q.    Assuming that it was, would it be reasonably

           18  safe to assume that anybody dealing with these lands at

           19  that time had never seen the Gila in its natural and

           20  ordinary condition?

           21      A.    Could you give me a year?

           22      Q.    Oh, pick 1840.

           23      A.    I'm confused by your question.  Could you

           24  rephrase it?

           25      Q.    Sure.  I just -- you've got some state people
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            1  who were selling land that they got from the feds to

            2  people, right?

            3      A.    Yes.

            4      Q.    Okay.  And they're selling land that

            5  underlies the Gila River?

            6      A.    Correct.

            7      Q.    But they've never seen the Gila River in its

            8  ordinary and natural condition?

            9      A.    That's probably --

           10      Q.    If --

           11      A.    That's probably likely.

           12      Q.    If it's 1840 or before then that the natural

           13  condition existed, right?

           14      A.    That's probably correct.

           15      Q.    Now, on Page 88 you start to talk about state

           16  patents, and you're talking about the state not

           17  reserving any sovereign rights in patents they sold on

           18  the Gila River?

           19      A.    Yes.

           20      Q.    Okay.  And by sovereign rights, do you mean

           21  that the state didn't reserve their right to own the

           22  land underlying a navigable river, the Gila?

           23      A.    I believe that's correct.

           24      Q.    What leads you to the conclusion that the

           25  state should have reserved those, quote/unquote,
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            1  sovereign rights in disposing of land?

            2      A.    I believe that those lands are held in public

            3  trust, or should be anyway.

            4      Q.    Okay.  Can't the state sell public trust

            5  land?

            6      A.    I don't know.  I'm just reporting what it did

            7  here.

            8      Q.    It sold some land?

            9      A.    Correct.

           10      Q.    Okay.  Do you know anything about the law in

           11  Arizona that indicates that they could not sell lands

           12  underlying a navigable river?

           13      A.    I don't know.

           14      Q.    So, for example, you don't know if the state

           15  could sell some land that's in the Colorado River down

           16  around Yuma?

           17      A.    I think that's part of what this whole

           18  proceeding is about, isn't it?

           19      Q.    I'm talking about a different river now.

           20      A.    Yeah.

           21      Q.    The Colorado.

           22      A.    Yeah.  No, I understand.

           23      Q.    You admit that's navigable.

           24      A.    I don't know.

           25      Q.    Is it fair to say that the conclusions that
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            1  you drew starting on Page 90 once again are your

            2  conclusions?

            3      A.    Yes.

            4      Q.    In there you talk about several parties

            5  having expressed implicit opinions about the

            6  navigability of the river, correct?

            7      A.    Yes.

            8      Q.    Could you tell me how you use the word

            9  implicit?  Define it for me.

           10      A.    Meaning by their actions with regard to what

           11  the state sold and by the actions of what the parties

           12  who purchased it suggest.

           13      Q.    And these implicit opinions were all rendered

           14  around the times that you discuss the patents in your

           15  report?

           16      A.    Yes.

           17      Q.    Based on my analysis, and I could be wrong, I

           18  will admit that, this means, by my count, in your

           19  report you only examined two patents that were

           20  transferred in the 1800s; is that correct?

           21      A.    State patents?

           22      Q.    Yeah.

           23      A.    I don't think they could have done that.  The

           24  State wasn't formed until 1912.

           25      Q.    Oh, I'm sorry, I was talking federal patents.
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            1      A.    I'm confused now.

            2      Q.    I mean your conclusion then you talk -- you

            3  have both the state and federal patents as one?

            4      A.    Yes.  It's a conclusion section that

            5  discusses both the state and the federal patents.

            6      Q.    Right.  And we only have two patents that are

            7  pre-1900?

            8      A.    Federal patents?

            9      Q.    Yeah --

           10      A.    No.

           11      Q.    -- in the discussion.

           12      A.    That's what all of those exhibits, exhibit

           13  maps demonstrate.  There were over a hundred of them,

           14  federal patents.  And there are also, I think, roughly

           15  60 state patents.

           16      Q.    So my understanding is wrong?

           17      A.    Yes, your understanding is wrong.

           18      Q.    Okay.  Well, that's part of the reason we're

           19  here.

           20      A.    Yes, your understanding is definitely wrong.

           21      Q.    You do, however, discuss quite a number of

           22  patents that go as far up as 1950, I believe, true?

           23      A.    The majority of them are prior to statehood,

           24  but there are some that are post-statehood.

           25      Q.    Well, could you -- the ones that were like in
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            1  the 1950s, explain to me the significance of a 1950ish

            2  state patent on a determination of whether a river was

            3  navigable in 1912?

            4      A.    Just the fact that the state -- are you

            5  talking about a state patent now?

            6      Q.    Uh-huh.

            7      A.    Just the fact that the state transferred the

            8  title when it sold the property.

            9      Q.    Regarding your discussion of state patents

           10  and your reservation of sovereign rights theory --

           11      A.    Yes.

           12      Q.    -- none of the state patents were transferred

           13  before 1912, by definition, right?

           14      A.    Yes.

           15      Q.    Do you know if any of the people transferring

           16  the lands covered by those patents were making

           17  navigability decisions at the time that they made the

           18  transfer?

           19      A.    Well, implicitly they were because of the

           20  fact that that's what they transferred.

           21      Q.    In your research, did you find any indication

           22  that any of those people had done any research to

           23  determine whether the Gila was navigable?

           24      A.    I didn't see anything about that one way or

           25  the other.
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            1      Q.    Did you find anything one way or another that

            2  indicated whether they did any research to determine

            3  the ordinary and natural condition of the Gila?

            4      A.    No, I didn't see anything of that nature.

            5      Q.    With regards to the determine -- you

            6  understand that the courts have instructed us to

            7  determine the ordinary and natural condition of the

            8  Gila, correct?

            9      A.    Yes.

           10      Q.    Okay.  What date do you understand we're

           11  supposed to make this determination as of?

           12      A.    Of ordinary and natural?

           13      Q.    Uh-huh.

           14      A.    I don't know.

           15      Q.    On Page 92 in Chapter 3, you state the Gila

           16  was erratic, unreliable and obstructed by sandbars,

           17  gravel beds and boulders?

           18      A.    Yes.

           19      Q.    Can you give us the specific location of any

           20  of those items?

           21      A.    Those are just a summary of what the

           22  following documents illustrate.  Some of them

           23  illustrate one point, others illustrate another point.

           24  So it's just sort of a summary catchall statement that

           25  covers the specific documents that follow.
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            1      Q.    You can't tell me where the boulders are or

            2  the gravel beds were?

            3      A.    Only to the extent that the historical

            4  documents that I discuss offer that information.

            5      Q.    You didn't do anything to determine if they

            6  were correctly discussing where the boulders were, for

            7  example?

            8      A.    No, I'm just reporting what the historical

            9  parties said in the documents that I cite in my report.

           10      Q.    Yeah, on Page 94 -- take that back.

           11            Can you tell me why the only Spanish

           12  missionary you discuss in your report is Garces?

           13      A.    I don't remember why I selected him.  I

           14  believe he was here a couple times, and that there may

           15  have been others that I may not have located their

           16  records.

           17      Q.    You seem to have a, in parts of this, a high

           18  emphasis on navigation by steamboat, fair?

           19      A.    Where are you talking about now?

           20      Q.    Well, I'm on Page 95, 96.

           21            For example, talking about Emory in the

           22  middle of 96, he says, Emory wrote the Gila, at certain

           23  stages, might be navigated up to the Pima villages, and

           24  possibly with small boats at all stages of water.

           25            That discussion that Emory's talking about is
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            1  that up to the Pima villages, it might have been

            2  navigated by something other than a small boat, right?

            3      A.    Yes.

            4      Q.    That something other was probably a

            5  steamboat, wasn't it?

            6      A.    Most likely, but I'm just reporting what

            7  Emory wrote.

            8      Q.    Uh-huh.

            9      A.    He later concluded, though, that the river

           10  was not navigable after he had offered this opinion.

           11      Q.    Oh, I understand that, and that was, what,

           12  ten years or so later?

           13      A.    I don't think it was quite that long.  I

           14  think it was six or seven.

           15      Q.    Had he ever returned to Arizona after that?

           16      A.    I don't know.

           17      Q.    I won't ask how old he was.

           18            Now, his comments, his initial comments, were

           19  formed around the time he was on site, at any rate; we

           20  know that, right?

           21      A.    Yes.

           22      Q.    Would you agree with me that a river can be

           23  found navigable and not have to be suitable for

           24  steamboat navigation?

           25      A.    Yes.
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            1      Q.    A canoe could do it?

            2      A.    It depends on your definition of

            3  navigability, but obviously if you can put a canoe in

            4  the water, at least under one definition of

            5  navigability, a canoe is being navigated in the water.

            6      Q.    Get in it and take a paddle and go from

            7  Point A to Point B?

            8      A.    Yes.

            9      Q.    That's navigation, right?

           10      A.    Yes, under one definition.

           11      Q.    Okay.  Under your definition, it requires

           12  more than that, right?

           13      A.    It requires being regular and reliable.

           14      Q.    Okay.  What else does it require?

           15      A.    Around the time of statehood.

           16      Q.    What else does it require?

           17      A.    And beyond that, I can't say.

           18      Q.    Does it require a commercial purpose?

           19      A.    Yes, it does.

           20      Q.    Is travel without a commercial purpose

           21  sufficient to establish navigability?

           22      A.    Individual instances of a boat being on a

           23  river does not necessarily establish navigability.  It

           24  has to be regular and reliable and for commercial

           25  purposes.
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            1      Q.    I think I get an answer out of there, but

            2  I've got to be sure.

            3            If I have a canoe in Phoenix and on a regular

            4  basis I go to Yuma because there's a good bass fishing

            5  lake down there, would that qualify as making the Gila

            6  and the portion of the Salt I went over navigable?

            7      A.    It would have made it that you have gotten

            8  your boat down the river.  I don't know whether it

            9  would make it as being navigable as a legal matter.

           10      Q.    Assume I'm not -- it's not for a commercial

           11  purpose.

           12      A.    I don't know the answer to that.

           13      Q.    I'm just traveling down the river to get from

           14  Point A to Point B.

           15      A.    If you've --

           16      Q.    Regularly.

           17      A.    -- gone down the river, then you went down

           18  the river.

           19      Q.    But regularly.

           20      A.    And if you've done it regularly, you've done

           21  it regularly.

           22      Q.    You don't have any opinion?

           23      A.    No.

           24      Q.    Do you know where the Pima villages are that

           25  Emory talked about?
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            1      A.    I believe they're somewhere near, generally

            2  speaking, near the confluence with the Salt River.

            3      Q.    Would they be upstream of that confluence?

            4      A.    I don't know.

            5      Q.    The quote you use of Emory on Page 97 doesn't

            6  state the river is not navigable, does it?

            7      A.    Which quote are you talking about?

            8      Q.    Well, I think it's the first one.

            9      A.    The block quote?

           10      Q.    The Gila does not always run...

           11      A.    Yes, I see that.

           12      Q.    That doesn't say anywhere in there that the

           13  river is not navigable, does it?

           14      A.    No, it doesn't.

           15      Q.    It's just talking about channel changes,

           16  isn't it?

           17      A.    Yes.

           18      Q.    And we've already agreed that a change in

           19  channel doesn't necessarily make a river not navigable?

           20      A.    That's correct?

           21      Q.    Could you tell me what would make it

           22  difficult to find a new channel if the river changed

           23  channels or if a river changed channels?

           24      A.    I can't answer your question.  I don't know.

           25      Q.    You haven't had any boating experience in
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            1  that kind of situation?

            2      A.    No.

            3      Q.    Do you believe that a river with sandbars in

            4  it makes the river not navigable?

            5      A.    It can make it difficult to navigate.

            6      Q.    Do you know any river with sandbars in it

            7  that has been declared nonnavigable because it had

            8  sandbars?

            9      A.    I don't know the answer to that question.

           10      Q.    So the answer is, no, I don't know of any?

           11      A.    That's correct.

           12                 CHAIRMAN NOBLE:  Mr. Helm, we would like

           13  to take a short break.  Would it be okay to do it now?

           14                 MR. HELM:  At your disposal.

           15                 CHAIRMAN NOBLE:  About five minutes.

           16  We'll need to do some mike testing.

           17                 (A recess was taken from 11:12 a.m. to

           18  11:23 a.m.)

           19                 CHAIRMAN NOBLE:  Take it away, please.

           20  BY MR. HELM:

           21      Q.    Moving along on Page 99 and the Wheeler

           22  survey.

           23      A.    Yes.

           24      Q.    You would agree, I assume, that nowhere in

           25  the Wheeler survey does he say that the Gila is not
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            1  navigable by the type of small boats in use during the

            2  period, true?

            3      A.    Yes.

            4      Q.    The quote you set out is, Wheeler evidencing

            5  a concern that the mining industry won't be able to use

            6  the West's rivers, isn't it?

            7      A.    Yes.

            8      Q.    What size boats would you understand the

            9  mining industry would need to make a river useful to

           10  them?

           11      A.    I have no idea.  I'm just reporting what

           12  Mr. Wheeler said.

           13      Q.    Moving on to Page 100 and the U.S. Geological

           14  Survey Annual Reports.  Your description from the

           15  Eleventh Report, on Pages 100 and 101, is about a

           16  flood, isn't it?

           17      A.    Well, it's talking about the regular

           18  flooding, not just one flood.

           19      Q.    And the quote is about rivers generally

           20  located in the basin, isn't it?

           21      A.    Yes.

           22      Q.    That's specifically aimed at the Gila?

           23      A.    Correct.

           24      Q.    Again, the report you use from the Twelfth

           25  Annual is about flooding or low water, right?
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            1      A.    Are we talking about the 1891 report again,

            2  or have you moved to something else?

            3      Q.    I've moved to the Twelfth Annual Report.

            4      A.    Which begins on Page one oh --

            5      Q.    On Page 101, Twelfth Annual up at the top.

            6      A.    Yes, I see that.

            7      Q.    And I think I asked you again, but the quote

            8  is about flooding and drought?

            9      A.    Yes, and it's with specific reference to the

           10  Gila.

           11      Q.    Based on your last quote from the Twelfth

           12  Annual Report, is it your opinion that a channel not in

           13  flood would average about 300 feet in width?

           14      A.    That's just what the USGS report describes.

           15  I don't know whether that's average for the Gila or any

           16  other river.

           17      Q.    Okay.  You're not expressing an opinion?

           18      A.    No.  I'm just relating what the historical

           19  parties were saying.

           20      Q.    Going to the U.S. Geological Survey Water

           21  Supply Paper on Page 101, the first paper you discuss

           22  on 102 is No. 162, and it was written in 1905, correct?

           23      A.    No, the first one it discusses above that.

           24  It's Water Supply Paper No. 175.  But if you want to

           25  skip that one and we can go to --
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            1      Q.    Yeah.  No, I just mean this is the first one

            2  on Page 102.

            3      A.    No, Page 102 also had a discussion about

            4  Geological Water Supply Paper No. 175 that's above the

            5  one that you're talking about.

            6      Q.    Okay, well, I want to talk about the one I

            7  want to talk about.

            8      A.    Okay.

            9      Q.    Fair enough?

           10      A.    Sure.

           11      Q.    And it was written in 1905, true?

           12      A.    It was published in 1906, but it's talking

           13  about floods in 1905.

           14      Q.    Okay.  The observations that it's making are

           15  from that time frame, correct?

           16      A.    Yes.

           17      Q.    They don't reflect the condition of the river

           18  before civilization impacted it, correct?

           19      A.    They're just describing what was taking place

           20  in 1905.

           21      Q.    Would you agree that at least one of the

           22  photos that you then present us with, particularly on

           23  Page 106, shows that a small boat was in use on the

           24  Gila River?

           25      A.    Yes, and I believe that this photo has
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            1  appeared in other portions of the testimony at this

            2  hearing in June.

            3      Q.    Well, did I understand it right, all of these

            4  photos in this portion, with the exception of the one

            5  on Page 108, are from the 1905 flood?  Have I got that

            6  right?

            7      A.    I believe that's correct.

            8      Q.    Okay.  Now, were they taken during the rising

            9  limb of the flood or the receding limb, if you know?

           10      A.    I don't know.  I would guess they're probably

           11  on the receding end because they're trying to make

           12  repairs.

           13      Q.    Yeah, the bridges are down --

           14      A.    Yeah.

           15      Q.    -- and they're trying to repair?

           16            So you would suspect that there was more

           17  water there at some point?

           18      A.    Yes.

           19      Q.    You don't have any idea of the cfs that was

           20  passing in these photos, do you?

           21      A.    No.

           22      Q.    Again, with your discussion of Paper No. 289

           23  at --

           24      A.    What page are you on?

           25      Q.    Good question.
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            1      A.    Oh, Page 108?

            2      Q.    Page 108.

            3      A.    Yes, I see it.

            4      Q.    That paper was written in 1910, correct?

            5      A.    Yes.  It's about the water supply of 1910.

            6  It may have been written 1911, but anyway, about that

            7  time.

            8      Q.    And, once again, it's indicative of the

            9  condition of the water at that time frame?

           10      A.    Yes.

           11      Q.    And there's no question that's well after the

           12  river had lost its standing as being in a natural and

           13  ordinary condition?

           14      A.    I believe that's correct.

           15      Q.    Finally, you talk about water -- or Survey

           16  Water Supply Paper No. 1049.  That was written in 1947,

           17  correct?

           18      A.    Where are you now in the --

           19      Q.    109, the top paragraph, second line.

           20      A.    Yes, it was published in 1947.

           21      Q.    It's summarizing gauge records at Dome on the

           22  Gila over a hundred years after the river was last in

           23  its natural and ordinary condition; is that fair?

           24      A.    I believe so.

           25      Q.    Going on now to the unpublished records of
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            1  the U.S. Geological Survey.  You here start a

            2  discussion again about Wheeler?

            3      A.    Correct.

            4      Q.    And you give a quote, where he states there

            5  are only three navigable rivers in the West?

            6      A.    Yes.

            7      Q.    And you note that the Gila was not one of

            8  them?

            9      A.    Correct.

           10      Q.    The quote that you're dealing with, like

           11  Wheeler's earlier one, is focused on finding rivers

           12  that were capable of carrying freight, correct?

           13      A.    Yes.

           14      Q.    Do you understand that a river must be

           15  capable of carrying freight to be determined to be

           16  navigable?

           17      A.    I'm just reporting what Wheeler said in his

           18  first document about navigation in the West.

           19      Q.    You're not expressing any opinion about

           20  whether a river should be capable of carrying freight

           21  to be navigable?

           22      A.    No, I'm not.  I'm just reporting what Wheeler

           23  said.

           24      Q.    And I think you would agree that Wheeler was

           25  not writing to assess the navigability of rivers in the
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            1  West for purposes of determining ownership of their

            2  beds based on the Equal Footing Doctrine?

            3      A.    I don't know what his purpose was.  I'm just

            4  reporting what he said.

            5      Q.    Okay.  Then on Page 110 you start a

            6  discussion about a fellow named Murphy.

            7      A.    Yes.

            8      Q.    And he was studying rivers looking for

            9  hydroelectric dam sites, correct?

           10      A.    Yes.

           11      Q.    Okay.  In the quotes that you set out on 110

           12  and 111, Murphy acknowledges that the river runs dry,

           13  at least in part, from the use of water for irrigation.

           14            And that the river being the Gila; is that

           15  true?

           16      A.    Yes.

           17      Q.    Do you agree that Murphy's study was not of

           18  the river in its ordinary and natural condition?

           19      A.    Yes.

           20      Q.    Do you agree that that report was being done

           21  in preparation for Arizona's selection of lands

           22  post-statehood?

           23      A.    That's correct, and the legislation that

           24  granted the lands to Arizona specifically said that

           25  Arizona could not choose public domain lands that would
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            1  be potentially useful for hydroelectric power.  And

            2  that's why Murphy was writing his report, because he

            3  was identifying those sites so that Arizona would not

            4  choose those locations for its congressionally granted

            5  lands.

            6      Q.    Did he pick any sites on the lower Gila?

            7      A.    I don't know whether he did or not.

            8      Q.    It was published in 1915, correct?

            9      A.    Yes.

           10      Q.    Is it your understanding that it's necessary,

           11  for a river to be navigable, it must be capable of

           12  having a hydroelectric site on it?

           13      A.    I'm just reporting how Mr. Murphy described

           14  the Gila River.  I'm not making a judgment one way or

           15  the other about whether it was navigable or not.

           16      Q.    And is your comment on Page 111 about the

           17  railway running along the Gila hindering commercial

           18  transportation actually Murphy stating that the Gila

           19  was not relied on, or is this your conclusion from

           20  Murphy, who was indicating that the railroad would have

           21  to be relocated for a dam?

           22      A.    That's what he says.

           23      Q.    And you're just reporting it?

           24      A.    Correct.

           25      Q.    Going on to Page 112 and the U.S. Reclamation
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            1  Service Annual Report.

            2      A.    Yes.

            3      Q.    The report was published in 1903, correct?

            4      A.    Yes.

            5      Q.    And it acknowledges that irrigation on the

            6  Salt and the Gila had outstripped the ability of these

            7  rivers to provide water for the lands, true?

            8      A.    Correct.

            9      Q.    And the conclusion is, it was civilization

           10  that stripped those waters, correct?

           11      A.    Yes.

           12      Q.    The Ninth Report that you talk about was

           13  published in 1911, true?

           14      A.    What page are you on here?

           15            Oh, Page 113?

           16      Q.    Yeah.

           17      A.    Yes?

           18            What's your question about it?

           19      Q.    It was published in 1911?

           20      A.    Yes.

           21      Q.    And it's a discussion about the period just

           22  prior to its publication, correct?

           23      A.    Yes.

           24      Q.    The flood season that it talks about as a

           25  consequence is long after civilization has started
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            1  impacting the Gila River, correct?

            2      A.    Yes.

            3      Q.    Once again, on Page 117 you have the summary

            4  and conclusion for your Chapter 3.  And again, is it

            5  fair to say that these are your conclusions and not the

            6  conclusions of the writers?

            7      A.    Correct.

            8      Q.    Going on now to your Chapter 4 on newspapers.

            9      A.    Okay.

           10      Q.    At the end of your paragraphs, under A, you

           11  tell us that newspapers did, however, carry stories

           12  about a few reckless and dangerous attempts to boat

           13  down the stream, which further underscored why no one

           14  viewed the Gila as a possibility for commercial

           15  navigation.  Do you see that language?

           16      A.    Yes.

           17      Q.    Are the adjectives your adjectives?

           18      A.    Yes.

           19      Q.    At the end of Section A, you end it by

           20  concluding that all of the stories conclude that no one

           21  considered the Gila as a possible river for commercial

           22  navigation.  Again, that's your conclusion?

           23      A.    Yes.

           24      Q.    And is commercial navigation in your

           25  conclusion different from general navigation?
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            1      A.    They're both similar.

            2      Q.    What's the difference?

            3      A.    One would be boats carrying cargo or things

            4  for sale.  The other would be just boats on the river.

            5      Q.    Is one a requirement to hold the river

            6  navigable and the other isn't?

            7      A.    My understanding is that to find the river

            8  navigable, it would need to involve commercial

            9  navigation.

           10      Q.    Turning a lot of pages.

           11            Once again, your conclusions for that section

           12  there on Page 144 -- and it's the standard question --

           13  those are your conclusions and your interpretations,

           14  right?

           15      A.    That's correct.

           16            Let me modify that.  The quoted words that

           17  appear right under letter C are words that I have

           18  extracted from various newspaper articles, but the rest

           19  of it is my conclusion.

           20      Q.    Reckless doesn't appear there, does it?

           21      A.    I'm sorry?

           22      Q.    The word reckless doesn't appear there, does

           23  it?

           24      A.    Reckless apparently was not one of the words

           25  that was in the newspaper articles, or I probably would
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            1  have put it in there.

            2      Q.    You just put it in at the first of the

            3  chapter?

            4      A.    I did, that's correct.

            5      Q.    Okay.  Chapter 5 now on Page 145, you begin

            6  your discussion of boats.  And the impression I got

            7  from reading it was, you limited the study to boats on

            8  the Colorado River.  Is that fair?

            9      A.    Mostly.  There's a section that talks about

           10  watercraft in general in the West that's towards the

           11  end of this chapter, but mostly it's a discussion of

           12  the Colorado.

           13      Q.    Is the Gila similar to the Colorado?

           14      A.    In some respects, but the Colorado carries

           15  significantly larger flows.

           16      Q.    Okay.  Does it have bigger canyons than the

           17  lower Salt, or the lower Gila?

           18      A.    No.

           19      Q.    Does it have more rocks in the river?

           20      A.    That, I don't know.

           21      Q.    Does it have more rapids?

           22      A.    That, I don't know, also.

           23      Q.    Do you believe that the law requires that we

           24  measure the navigability of the Gila by judging it

           25  against boats similar to the ones used on the Colorado?
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            1      A.    I included this chapter simply because I

            2  thought it was relevant to understand the nature of

            3  watercraft that were being used at the time for

            4  commercial purposes.  And because, historically

            5  speaking, many parties recognize the Colorado as being

            6  navigable, I thought it was appropriate to discuss the

            7  kind of watercraft that were operating around the time

            8  and before statehood on the Colorado.

            9      Q.    Didn't canoes operate on the Colorado?

           10      A.    I don't know if they did.  I did provide some

           11  examples of other types of boats, such as Mr. Wheeler's

           12  upstream rowboat expedition and then John Powell's dory

           13  expedition down through the Grand Canyon.

           14      Q.    Do we have any examples of boats that were

           15  used on the Gila in this assessment?

           16      A.    As I said, I was -- I chose the Colorado

           17  because it was widely recognized as being navigable,

           18  and since I was going to be discussing boats, I thought

           19  it was appropriate to discuss boats that were in

           20  operation on the river that pretty much everyone

           21  recognized as being navigable.

           22      Q.    Okay.  Does that answer mean that there

           23  aren't any boats on the Gila talked about in this

           24  thing?

           25      A.    I don't discuss any boats on the Gila in this
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            1  chapter, if that's your question.

            2      Q.    That's my question.

            3      A.    Yes, I don't discuss any boats on the Gila in

            4  this.

            5      Q.    That's the answer I was looking for.

            6      A.    Okay.

            7      Q.    You start out talking about the J.C. Ives on

            8  Page 146, and I would like to know if, on the lower

            9  Gila, there are any gorges similar to the ones

           10  encountered by Ives?

           11      A.    I've only driven through the lower Gila River

           12  area, and I don't believe there are any similar gorges.

           13  So from my experience, I would say no.

           14      Q.    Would you agree that the Gila doesn't suffer

           15  from rip or spring tides?

           16      A.    I don't know that, the answer to that.

           17      Q.    Do you know where any rapids are located on

           18  the lower Gila?

           19      A.    No, I don't.

           20      Q.    What obstacles are there located on the lower

           21  Gila that are similar to the obstacles in the Colorado?

           22      A.    I don't know.

           23      Q.    What portion of the Gila River is similar to

           24  the portion of the Colorado that John Wesley Powell

           25  passed through?
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            1      A.    Probably none of it.

            2      Q.    The same question for Wheeler.

            3      A.    I don't know about the portion of the river

            4  between where Wheeler started his expedition and

            5  Diamond Creek, where he ended.  I'm unfamiliar with

            6  what that portion of the Colorado River is like.

            7      Q.    Generally, have you restricted your

            8  discussion to steamboats of more than 50 feet?

            9      A.    No, I talked about Powell's dories.  I talked

           10  about Wheeler's rowboats, I guess they were.  But I did

           11  talk about steamboats, too.

           12      Q.    A lot?

           13      A.    Yes.

           14      Q.    Do you believe that a boat must be large

           15  enough to carry commerce to qualify as a boat that

           16  would be a test for the navigability of a river?

           17      A.    I believe that's part of the definition.

           18      Q.    How big would that be; do you know?

           19      A.    No, I don't know.

           20      Q.    You have submitted prior reports in this

           21  matter?

           22      A.    Correct.

           23      Q.    Is there anything from any of those prior

           24  reports that you would like to withdraw at this point?

           25      A.    No.
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            1      Q.    You've testified in this matter at prior

            2  times?

            3      A.    That's correct.

            4      Q.    Is there anything from your testimony that

            5  you would like to withdraw at this time?

            6      A.    No.

            7      Q.    Do I understand it correctly that you have no

            8  opinion on what the Gila River would have looked like

            9  in its natural and ordinary condition on the day of

           10  statehood in Arizona?

           11      A.    That's correct.

           12      Q.    I have to ask the classic one.  You were here

           13  while Mr. Fuller testified, weren't you?

           14      A.    Yes, I was.

           15      Q.    Did you hear him testify about anything that

           16  you disagree with?

           17                 CHAIRMAN NOBLE:  John.

           18                 MR. HELM:  I have to do it, you know,

           19  that.

           20                 CHAIRMAN NOBLE:  Come on, please.

           21                 THE WITNESS:  I don't remember the

           22  details of his testimony.  I do remember there was a

           23  lot of discussion about how he canoed or boated various

           24  segments of the Gila River and -- you know, and I

           25  recall that he had a PowerPoint presentation about the
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            1  different types of watercraft that were in use in the

            2  West.  I don't remember the specific details.

            3  BY MR. HELM:

            4      Q.    You don't have any specifics that come to

            5  mind that you want to stand up at this point and say I

            6  disagree with what he said?

            7      A.    No.

            8                 CHAIRMAN NOBLE:  Mr. Fuller appreciates

            9  that, John.

           10                 MR. HELM:  I'm trying to get him a good

           11  job, I mean...

           12  BY MR. HELM:

           13      Q.    Is it fair to say that you did no historical

           14  research or studies regarding split or multiple

           15  channels on the Gila River?

           16      A.    No, I did not.

           17      Q.    You wouldn't have any opinions about the

           18  physical makeup of any sandbars that are alleged to

           19  exist within the lower Gila?

           20      A.    No, I would not have any opinion on that.

           21      Q.    You're not aware of any waterfalls that exist

           22  on the lower Gila?

           23      A.    No, I am not.

           24      Q.    Are you aware of any beaver dams that ever

           25  existed on the lower Gila?
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            1      A.    No, I am not.

            2      Q.    In your historical research, you didn't find

            3  any writings by anybody that said, boy, I had a

            4  miserable time trying to get down this river because it

            5  was all dammed up by beavers?

            6      A.    No, I didn't see anything like that.

            7      Q.    Do I understand you didn't testify in the

            8  San Pedro?

            9      A.    No, I did not.

           10      Q.    Or the Santa Cruz?

           11      A.    That's correct.

           12      Q.    Do you know why you didn't do that?

           13      A.    I was not asked to do that by my client, Salt

           14  River Project.

           15      Q.    Did you look at the boat that the Kolb

           16  brothers used on the Colorado?

           17      A.    As I recall, I think Mr. Fuller had a

           18  photograph or two of that in his presentation, but I

           19  didn't look at it myself.

           20      Q.    As part of your research, you didn't?

           21      A.    No.

           22      Q.    Joy had asked you about your selection of

           23  photographs --

           24      A.    Yes.

           25      Q.    -- in this matter, and I kind of understood
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            1  your answer like you were really talking about

            2  documents, and so could you tell me the criteria you

            3  used to select your photographs for your report?

            4      A.    I selected the photographs based on the

            5  indices that were available at the different archives

            6  that I list at the front of my report and, also, that I

            7  used in my PowerPoint.  They do have indices or also

            8  what are known to historians and archivists as finding

            9  aids; and based on the indices and finding aids that

           10  listed photographs, I retrieved the ones of the Gila

           11  River.

           12      Q.    Did you search the National Archives online

           13  photos?

           14      A.    I think the Library of Congress has online

           15  photos.  I don't think the National Archives does.  You

           16  could correct me on that, but I think it's only the

           17  Library of Congress that has those.

           18      Q.    Did you search the National Archives online

           19  newspapers?

           20      A.    The National Archives, to the best of my

           21  knowledge, doesn't have online newspapers.  Again, that

           22  would be the Library of Congress.

           23      Q.    All the patents that you relied on were

           24  issued on or after 1871 for the lower Gila, true?

           25      A.    Yes, without going back and looking at them
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            1  specifically.  But I retrieved the ones that touched or

            2  overlay the Gila River, and if 1871 is the earliest,

            3  then that's the earliest one that I got.

            4      Q.    You would agree that by 1871 there were

            5  substantial diversions of water out of the Gila taking

            6  place, correct?

            7      A.    I don't know about substantial, but there

            8  probably were diversions either there or along the Salt

            9  River.

           10      Q.    You would also agree that patents issued

           11  after 1913 would suffer the effects of Roosevelt Dam's

           12  diversion, correct?

           13      A.    Yes.

           14      Q.    As I understand it, when the feds were

           15  conveying sections, they either were transferring a

           16  section or a quarter section; have I got that right?

           17      A.    No.  You're talking about issuing patents?

           18      Q.    Yes.

           19      A.    No.  Frequently the parcels were -- they

           20  could be 40 acres, 80 acres, 160.  160 was the amount

           21  that they would transfer under a homestead patent, but

           22  that doesn't mean an applicant necessarily would want

           23  160 acres.  So it just depended on what the applicant

           24  wanted.  Some of them could be as small as 10 acres.

           25  It's --
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            1      Q.    Did they customize the legal descriptions?

            2      A.    Yeah, they did, you know, the south half of

            3  the northeast quarter or the northwest quarter and so

            4  on.

            5            And they all didn't have to be in the same

            6  section either.  A patent could include land -- one

            7  patent could include land in adjacent sections or

            8  sometimes not even adjacent sections, but it would

            9  still be the same patent.

           10      Q.    I just have a couple more.

           11      A.    Okay.

           12      Q.    I don't want to encroach on any

           13  confidentiality aspect, but can you tell us who your

           14  client was on the Kern River testimony?

           15      A.    That case was Nickel, N-I-C-K-E-L, versus

           16  California, and Nickel was my client, George W. Nickel.

           17  And it's not confidential.  I testified for 11 days

           18  there, so everybody knows who I was doing it for.

           19      Q.    Makes me a walk in the park, doesn't it?

           20      A.    Yeah, I have had longer cross-exams.

           21                 CHAIRMAN NOBLE:  Please do not suggest.

           22                 MR. HELM:  I can drag it out a little,

           23  if you want.

           24                 CHAIRMAN NOBLE:  A little longer, you

           25  mean.
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            1                 MR. SPARKS:  That's not a challenge,

            2  John.

            3  BY MR. HELM:

            4      Q.    You testified, I believe to a question that

            5  Joy asked you, that you were aware of court cases where

            6  the courts had relied on survey documents to determine

            7  navigability; have I got that right?

            8      A.    Only in a general sense.  I can't point to

            9  specific cases.  I believe that they have considered

           10  them.

           11      Q.    You don't know of a case where they said

           12  that?

           13      A.    Well, the outcome of the Nickel v. California

           14  case, among other sources that the judge cited in that

           15  case, were the survey documents.

           16      Q.    Is that Nickel case a -- how would I say -- a

           17  record case?

           18      A.    I believe it's public record, yes, in

           19  California.

           20      Q.    Has it been on appeal?

           21      A.    I don't know whether it was appealed or not.

           22  It may very well have been.  My role ended after I

           23  testified.

           24      Q.    Okay.  It was in a local court in California?

           25      A.    It was in, I believe, Tulare County, even
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            1  though that's because -- no, that was in Kern County,

            2  I'm sorry, Kern County Superior Court.

            3      Q.    You indicated that PPL relied on survey data?

            4      A.    Apparently incorrectly, as it turns out.

            5      Q.    Oh, okay.  And so other than this Kern River

            6  case that you testified on, you're not aware or --

            7  you're not aware of any federal cases, Court of Appeals

            8  or Supreme Court cases from the federal jurisdiction

            9  that put any significant weight on survey documents,

           10  are you?

           11      A.    I don't know whether there are any cases to

           12  that effect or not.

           13      Q.    I'm just cleaning up a few things, and I

           14  think you've already agreed with me on this one, but

           15  I've got to be sure.

           16            In the eyes of the beholder type of

           17  situation, which you're advocating for a number of your

           18  primary sources, you would agree that they only see

           19  whatever they're beholding at the time they behold it,

           20  right?

           21      A.    Correct.

           22      Q.    In Slide 32 of your slide presentation,

           23  you're talking about Emory, and do you happen to know

           24  what Emory's definition of navigability was?

           25      A.    Other than what he put in his report to
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            1  Congress, I don't know.

            2      Q.    As I understand it, you haven't done any

            3  research on what diversions the Gila or its major

            4  tributaries suffered prior to statehood?

            5      A.    No, I have not done any work in that area.

            6      Q.    Do you know if all the routes of arteries of

            7  internal communication -- I have a horrible time with

            8  that phrase, but at any rate, do you know whether each

            9  of those, as they show up in the surveys, have a road

           10  running parallel to them?

           11      A.    You mean the 1864 manual, the surveys done

           12  under those provisions?

           13      Q.    Well, I'm not sure that it only shows up in

           14  the 1864 manual, so if that's the only one you're aware

           15  of that has the internal communication routes

           16  requirements in it?

           17      A.    Yes.

           18      Q.    Okay.  Then, yeah, that would be restricted

           19  to that.

           20      A.    Then the answer is, yes, there are roads that

           21  run adjacent to or near the Gila River.

           22      Q.    For every one meander of the Gila done by any

           23  of the surveyors, they indicate an internal --

           24      A.    Yes.

           25      Q.    -- route?
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            1      A.    Yes.

            2      Q.    You mentioned that you had done some boating,

            3  and I'm just curious, what kind of recreational boating

            4  was it?  Did you canoe or did you --

            5      A.    Oh, I've rented rowboats in the Sierra Nevada

            6  at Pinecrest Lake.  I owned a canoe for a very long

            7  time, but it mostly sat in the garage filled with

            8  storage materials.  But used it a couple times after I

            9  bought it, but that's probably 20, 25 years ago, maybe.

           10      Q.    And you don't have any frequent new

           11  experiences in that, so to speak?

           12      A.    No.

           13      Q.    You would tip your hat to Jon in that scene,

           14  right?

           15      A.    I think he has much more expertise than I do

           16  in canoeing.

           17      Q.    Now, you have talked lots of times,

           18  particularly when you get excited about the hundreds

           19  and hundreds of primary documents that you have

           20  reviewed for your opinions and the report, and I just

           21  want to make sure that everything's listed in the

           22  report that you were referencing when you mentioned

           23  these hundreds and hundreds of people and things?

           24      A.    Yes, they're all footnoted in the report.

           25            The only document that I did not put in the
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            1  report itself was C. Albert White's entire --

            2      Q.    Book?

            3      A.    -- book, although I did quote the relevant

            4  parts of it, and that book has been all put online now

            5  anyway, so anyone can go and make sure my uses of it

            6  were correct.

            7                 MR. HELM:  With that, I'm done.

            8                 CHAIRMAN NOBLE:  Thank you, Mr. Helm.

            9  Is there anyone else who wishes to examine

           10  Dr. Littlefield?

           11                 MR. HOOD:  I have one very brief

           12  question, Mr. Chairman.

           13                 CHAIRMAN NOBLE:  Do you believe we

           14  can take care of your really brief question before

           15  lunch?

           16                 MR. HOOD:  I think we can knock it out

           17  before lunch.

           18                 CHAIRMAN NOBLE:  Okay.

           19                 MR. HELM:  Thank you.

           20

           21                    CROSS-EXAMINATION

           22  BY MR. HOOD:

           23      Q.    Good afternoon, Dr. Littlefield.

           24      A.    Good afternoon.

           25      Q.    I'm Sean Hood.  We've met before.  I'm one of
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            1  the counsel for Freeport McMoRan.

            2      A.    Yes, we have met.

            3      Q.    The only question I have for you, or line of

            4  questions, there was some discussion yesterday about

            5  some instances of survey fraud.  Do you remember that

            6  discussion generally?

            7      A.    Yes.

            8      Q.    And on cross-examination Joy Hernbrode asked

            9  you -- you were starting to talk about the survey

           10  fraud, and you wanted to elaborate on something, and

           11  she said let's leave that for later.  Do you remember

           12  that discussion?

           13      A.    Yes.

           14      Q.    Would you elaborate on what you wanted to say

           15  on the survey fraud issue?

           16      A.    The implication seemed to be in that

           17  testimony that because there was this -- I don't even

           18  remember the name of the fraud that she had me read

           19  about.  But the implication seemed to be that because

           20  there was survey fraud, that therefore all of the

           21  surveys that applied to the Gila River somehow or other

           22  were part of that fraud, or at least potentially could

           23  have been part of that fraud.

           24            And the truth of the matter is, is that the

           25  Bureau of Land Management posts all of their survey
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            1  plats online now.  In fact, that's why they are such

            2  good color reproductions in the report.  And the Bureau

            3  of Land Management does recognize which surveys, both

            4  the notes and the plats, were bad surveys, either

            5  because of fraud or because of inept surveyors or

            6  whatever.  And those are identified as being canceled

            7  or withdrawn.

            8            And because the Bureau of Land Management

            9  still posts the materials that I have in my report on

           10  its website, without any indication that these were bad

           11  surveys, that I took it to mean that the Bureau of Land

           12  Management was holding these documents out as being

           13  legitimate historical documents, the way they were

           14  approved by the Surveyor General of Arizona at the

           15  time.

           16      Q.    In any of your analysis in your report or

           17  otherwise, did you rely upon any surveys, plats or

           18  notes that were part of a fraudulent or otherwise

           19  erroneous survey?

           20      A.    No.  And the one other thing I would add to

           21  that is that if the implication was that because of

           22  this fraud, which apparently it was fairly large scale,

           23  based on the quote she had me read, that the

           24  implication that all surveys are bad, then that pretty

           25  much undercuts title to pretty much all the lands
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            1  throughout the United States.

            2      Q.    So it was small-scale, in a sense, that

            3  they've been able to identify the ones that had

            4  problems, and they've decertified those, in a

            5  sense?

            6      A.    Yes, correct.

            7                 MR. HOOD:  That's all I have.  Thank

            8  you, Mr. Chairman.

            9                 CHAIRMAN NOBLE:  Mr. McGinnis, do you

           10  have anything further?

           11                 MR. MCGINNIS:  No, Mr. Chairman.

           12                 CHAIRMAN NOBLE:  Then we will take our

           13  lunch break, and, Dr. Littlefield, we'll have a few

           14  questions for you after lunch.

           15                 THE WITNESS:  Okay.

           16                 CHAIRMAN NOBLE:  Let's run this at a 90

           17  again.  Let's come back in at 1:45, is that 90?

           18                 (A lunch recess was taken from

           19  12:13 p.m. to 1:45 p.m.)

           20                 CHAIRMAN NOBLE:  We are on.

           21  Dr. Littlefield, are you ready?

           22                 THE WITNESS:  I am ready.

           23                 CHAIRMAN NOBLE:  Then we'll come back to

           24  order, and I believe that Commissioner Allen has some

           25  questions for Dr. Littlefield.
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            1                       EXAMINATION

            2  BY COMMISSIONER ALLEN:

            3      Q.    As you well know, I'm the neophyte on this

            4  thing.  I haven't been around for the 15 or so years

            5  that you guys have, so I've got a few questions

            6  relative to definitions.

            7            And the first one that I would like to cover

            8  with you is the question of ordinary and natural

            9  classification of rivers, navigable streams.

           10            Yesterday when you were testifying, you made

           11  the comment that you would consider any time prior to

           12  1860 as being normal and ordinary or natural and

           13  ordinary.  Today you didn't comment on that particular

           14  subject.

           15            But it seems to me that the crux of the

           16  matter of what we're doing here rotates around this

           17  particular definition.  In other words, if almost

           18  everything that we have had presented here came after

           19  1860, so is any of that pertinent in terms of what

           20  we're trying to decide here today?

           21      A.    I think, first of all, that the phrase

           22  ordinary and natural is a legal definition, although at

           23  least from a nonlawyer's perspective, it seems to have

           24  a lot of ambiguity to it.

           25            But with regard to the last part of your
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            1  question, at least the historical materials that I have

            2  presented are almost all post-1860.  Well, there are a

            3  couple of -- there's the Garces expedition, which was

            4  1775 and so on.

            5            I think that those materials can help shed

            6  light on what the river was like in its ordinary and

            7  natural condition, if by no other means than by

            8  extrapolation.  You can understand that the river -- to

            9  give you a general idea, you can understand that the

           10  Gila River frequently had major floods on it, and you

           11  don't need to try and extrapolate that to a time when

           12  there were no dams on it, for example, to learn that it

           13  had major floods on it.

           14            The same is true in terms of the widths of

           15  the river in the survey records that I talked about.

           16  Again, the understanding is that some or a large part

           17  of that water was taken out by irrigation, but you can

           18  still consider the evidence of where the river was when

           19  the surveys were done, with the understanding that the

           20  diversion dams may have had some impact on that.

           21            So in a perfect world we wouldn't have any

           22  dams on the river or any diversions, and then it would

           23  be all very nice and neat and tidy.  But given the

           24  reality of what exists, from my point of view, you work

           25  with what you have and try and -- with the realization
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            1  that it's not a perfect situation.

            2            Does that answer your question?

            3      Q.    Partially.

            4      A.    Okay.

            5      Q.    If you look at the last 500 years of climatic

            6  records that are specific --

            7      A.    Right.

            8      Q.    -- to tree ring data, up until about 1880,

            9  1860 -- actually, it's probably 1860.  There were

           10  probably four separate periods when flooding occurred,

           11  but nothing like actually occurred in the time frame of

           12  around 1895, 1901, 1915.  So from that standpoint, the

           13  river system had attained some sort of equilibrium

           14  condition, and the records that we have show that there

           15  was a meandering stream with gallery forests and this

           16  type of thing.

           17            So my question has to do with did that not

           18  constitute the normal and natural, the ordinary and

           19  natural condition of the river?

           20      A.    Well, I guess you could also add to that

           21  question, go all the way back to the time of the

           22  Hohokam, which were maybe around 800 or so A.D., and

           23  they left, apparently, although I guess the Pimas would

           24  maybe --

           25      Q.    Question that?
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            1      A.    -- take issue with that.

            2            But in any event, something happened during

            3  that period to make many of the people go away, and it

            4  was a fairly extended time period, and so the -- I

            5  don't know if I could say that that is part of the

            6  ordinary and natural condition.

            7            As a sort of layperson, nonlegal person, I

            8  would take the phrase to mean you should take into

            9  consideration the fact that there are man-made

           10  structures that are having an impact on the river as

           11  much as you can, but that you can also learn a

           12  considerable amount of information about the river even

           13  with those structures in place.

           14            You know, again, I think the phrase is

           15  somewhat ambiguous, but I'm not going to be a judge or

           16  the Commission or an attorney, and I would just say

           17  it's difficult to understand exactly what that phrase

           18  means and how far back.  If you want to take it, I

           19  guess, in its purest form, you could say you have to go

           20  all the way back before there were any human beings in

           21  the area, and how many --

           22      Q.    That's pushing it.

           23      A.    -- millennia would that be?

           24      Q.    The only thing that concerns me about that is

           25  that we know that within the last hundred years or so
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            1  we have had significant events, both drought and

            2  flooding.  And if you look at the record that exists

            3  over the past, well, since 1885, let's say, we have had

            4  numerous floods that exceeded anything that occurred in

            5  the 400 years prior to that.

            6            And so from my perspective, it seems to me

            7  that we had a river that was established and in

            8  equilibrium prior to 1860 and that quite probably that

            9  ought to be the time frame that we're looking at.

           10            On the other hand, you've got cyclic events

           11  that have occurred even during that 400-year period, as

           12  evidenced by the tree ring data.  And the cyclic events

           13  seem to be brought through into the last hundred, 120

           14  years, let's say, where we have droughts, but it seems

           15  to be much more accelerated or emphasized now than it

           16  was in any time during the 400 years prior to this.

           17  So...

           18      A.    Well, I can add one more thing to that.  I've

           19  been doing some other significant work, not in

           20  navigability, but in relation to appropriation on

           21  another western river that is confidential, but it also

           22  has major dams on the river.  And it was pretty widely

           23  acknowledged by Bureau of Reclamation engineers and

           24  others that the impact of these dams -- I can't speak

           25  to the drought portion of it, but that by damming the
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            1  river, phreatophytes grew in the riverbed, and when

            2  there were major floods that overtopped the dams, that

            3  made the floods worse because there was no channel to

            4  convey the water downstream.

            5            So there was a clear recognition among these

            6  engineers that at least on this other river the

            7  flooding was significantly impacted by the construction

            8  of the dams.

            9      Q.    I think you would see that on the Colorado

           10  River as well.

           11      A.    Yes.

           12      Q.    Especially with the 1983 and the late '70s.

           13      A.    Yes.

           14      Q.    The floods that we had at that point in time.

           15            Let's go back to surveyors' notes and some of

           16  the comments that you made.

           17            In previous work that I've done in reviewing

           18  surveyors, the Surveyor General's instructions in

           19  specific cases where the surveyor was instructed to

           20  consider previous history of an area.  In your

           21  research, do you see that that has ever actually

           22  happened, in spite of the fact that the Surveyor

           23  General has said it should be considered?

           24      A.    The short answer is, no, I've never seen any

           25  evidence that the surveyor has done any kind of
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            1  historical work.  They do recognize structures and

            2  buildings and fences and irrigation ditches and roads

            3  and man-made things that I suppose would be historical,

            4  in that they've been there for a while.  But I've never

            5  seen any evidence, and I have used these survey maps in

            6  many, many projects that I've worked on, and not once

            7  have I seen any indication that the surveyors went out

            8  and did any kind of historical background work on the

            9  area involved.

           10      Q.    I would agree, and that raises the question

           11  about whether the surveyors actually did what the

           12  Surveyor General told them to do?

           13      A.    That's a fair question.

           14      Q.    Frequently surveyors' field notes state the

           15  locations of terraces and cut banks where they go down

           16  into a streambed.  They also indicate the width of the

           17  stream and the depth of the stream.  In the references

           18  that you've given us, you haven't indicated in most

           19  cases the actual depths of the stream channels and the

           20  width of the stream channels.

           21            Is there any reason why you have excluded

           22  that information?

           23      A.    I did include the depths of the stream

           24  channel in some cases, and I did include the widths,

           25  particularly in relation to the requirement of
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            1  meandering both banks if it was three chains across or

            2  wider.

            3            I don't recall whether I did it in all the

            4  cases, but I did provide some examples of that in the

            5  field notes that I discussed.

            6      Q.    Okay.  In your research relative to the

            7  surveyors' backgrounds, did you ever look and try to

            8  make some determination about where they actually came

            9  from, in terms of their comprehension of what would be

           10  created -- or what would be defined as a navigable

           11  stream?

           12      A.    No.  I did, as I explained on the cross-exam,

           13  I did look through their actual, I guess you could call

           14  them their personnel files, even though they weren't

           15  really employees; they were contractors.  And those

           16  files do contain a wide range of information about the

           17  surveyor, including, as I indicated, special

           18  instructions and that type of thing, and rates of pay.

           19            But why these individuals were chosen as

           20  surveyors, that I can't answer.  I can suggest that

           21  the -- in many cases the surveyors did a huge amount of

           22  surveying all over the area, so they clearly came back

           23  to what the Land Office thought were reliable

           24  individuals and gave them lots of work to do, very

           25  large areas involved.
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            1            For example, Theodore White, who did at least

            2  one or two of the townships along the Gila that I

            3  looked at, I've run across him in multiple cases in

            4  other places in the West.  So I guess the Land Office

            5  felt he did a good job or a reliable job, and so they

            6  just kept hiring him to do other pieces of work.

            7      Q.    I've got a question specifically about

            8  White's 1874 survey, section Township 8 South, Range 22

            9  West.  The question was asked of you yesterday, and I

           10  think the comment that you made, that you didn't know.

           11  But this is right along and east, immediately east of

           12  Yuma.

           13      A.    Right.

           14      Q.    And it extends north and it takes in a small

           15  section of the Colorado River.

           16      A.    Yes.

           17      Q.    And the question that I have is, did he

           18  survey or meander the Colorado River?

           19      A.    I didn't look for whether he did or not.

           20      Q.    Wouldn't it be obvious if you looked at the

           21  plat?

           22      A.    Yes, and you could blow the ones up that are

           23  in my report for that particular township, and it would

           24  indicate that.  And I don't recall whether there were

           25  meander notes on that.  I can look and see, if you
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            1  would like.

            2      Q.    Yeah, I would.

            3      A.    Okay.

            4            The plat, the print is pretty small, but I

            5  think I can read it, nonetheless.  On the right-hand

            6  side, where the meander data is entered, there are

            7  three boxes; and the one at the top, if I'm reading

            8  this correctly, says, meanders of the left bank of the

            9  Colorado River.

           10      Q.    Okay.

           11      A.    And when the surveyors referred to banks,

           12  they consistently, or as much as I could see,

           13  consistently the left bank would be going downstream.

           14      Q.    That would be the Arizona side?

           15      A.    Yes.  And my assumption, but I did not check

           16  this out, is that a California surveyor would have done

           17  the right bank.

           18      Q.    And the California side of the river was

           19  actually surveyed and meandered in the 1865 time?

           20      A.    I don't know.

           21      Q.    The right bank of the river in that

           22  particular case would not have corresponded in any way,

           23  shape or form, necessarily, to the left bank, as far as

           24  the offset in the time frame?

           25      A.    That could be, yes.
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            1      Q.    What were the other two?

            2      A.    The other two, meanders of the right bank of

            3  the Gila River and meanders of the left bank.

            4            And as I explained in my testimony, these

            5  were one bank done under the 1864 manual, as I recall,

            6  where they were doing one-bank meanders.  And Theodore

            7  White explained that he changed from one bank to the

            8  other because of difficulties in continuing on one

            9  side.  And so I haven't checked the actual degree

           10  bearings and all that in here, but I'm assuming that

           11  the box that says it's the right bank is for when he

           12  did that piece of the river and the left bank the other

           13  piece of the river.

           14                 MR. MCGINNIS:  Just for the record,

           15  Doug, what you're reading from was Figure 15 on Page 56

           16  of your report?

           17                 THE WITNESS:  Correct.

           18                 MR. MCGINNIS:  Okay.  Sorry.  Just

           19  wanted to make sure we had the right figure.

           20  BY COMMISSIONER ALLEN:

           21      Q.    Just one further question.

           22            In the area just immediately north of the

           23  Town of Gila Bend, where the Gila River makes a very

           24  sharp turn to the right, that was one of the areas that

           25  you actually utilized in your presentation of an
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            1  example?

            2      A.    Yes.

            3      Q.    Okay.  Part of that area, one or two sections

            4  are actually Gila River Indian Reservation locations?

            5      A.    I'm not -- I don't know for sure, but...

            6      Q.    Well, the question is, when there was a

            7  reservation that was established prior to the time that

            8  statehood occurred, if the river was to be meandered on

            9  both sides of the river, but the boundary of the

           10  reservation included the full width of the river at

           11  that particular point, would it have been meandered, or

           12  would it have even been surveyed?

           13      A.    I don't know with regard to the Gila.  I can

           14  offer an example that I actually will probably talk

           15  about on the Salt River, in terms of the Salt River

           16  Indian reservation, in that the Surveyor General had to

           17  issue some special instructions to surveyors because I

           18  guess part of that Indian reservation's boundary is the

           19  river.  And the Surveyor General had to point out that

           20  when the meanders were done along the edge of an Indian

           21  reservation, it was not necessarily consistent with a

           22  determination of navigability.  So I don't know

           23  whether --

           24      Q.    So the question, though, is, would it have

           25  been surveyed and considered to be a part of the
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            1  ownership of the reservation, or would it still have

            2  been considered a part of the State ownership, if it

            3  were navigable?

            4      A.    I can't answer your question.  I don't know.

            5                 COMMISSIONER ALLEN:  Okay.  That's my

            6  question.

            7                 CHAIRMAN NOBLE:  Are there other

            8  Commissioners with questions?

            9                 (No response.)

           10                 CHAIRMAN NOBLE:  Is there anyone else

           11  who would like to ask Dr. Littlefield any further

           12  questions?

           13                 (No response.)

           14                 CHAIRMAN NOBLE:  Dr. Littlefield,

           15  Mr. McGinnis, I believe your testimony has been

           16  concluded.

           17                 THE WITNESS:  Thank you very much.

           18                 CHAIRMAN NOBLE:  Thank you.

           19                 Mr. McGinnis, do you have another

           20  witness you would like to present?

           21                 MR. MCGINNIS:  We do, Mr. Chairman.  Our

           22  other witness is Bob Mussetter, and I think his

           23  technology stuff is all set up.  He just needs to come

           24  up.

           25                 Push the button and turn it on.
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            1             ROBERT A. MUSSETTER, Ph.D., P.E.,

            2  called as a witness on behalf of the Salt River Project

            3  Agricultural Improvement and Power District and Salt

            4  River Valley Water Users' Association, was examined and

            5  testified as follows:

            6

            7                    DIRECT EXAMINATION

            8  BY MR. MCGINNIS:

            9      Q.    Are you all set?

           10      A.    I'm all set.

           11      Q.    Dr. Mussetter, could you give us your full

           12  name?

           13      A.    My full name is Robert A. Mussetter.

           14      Q.    Can you spell that for us?

           15      A.    Yes.  Last name is M-U-S-S-E-T-T-E-R.

           16      Q.    And --

           17                 CHAIRMAN NOBLE:  Mr. McGinnis, could we

           18  ask you to pull the microphone somewhat closer to you?

           19                 Thank you.

           20  BY MR. MCGINNIS:

           21      Q.    Okay.  Dr. Mussetter, can you tell us who

           22  your current employer is?

           23      A.    I'm currently employed by Tetra Tech,

           24  Incorporated.

           25      Q.    And where is that located?
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            1      A.    My home office is in Fort Collins, Colorado.

            2  Our headquarters is in Pasadena, California.

            3      Q.    And what's your current position there at

            4  Tetra Tech?

            5      A.    I'm a program manager and I'm a discipline

            6  leader for hydraulic engineering, among the group that

            7  I'm part of that consists of roughly 120 people.

            8      Q.    Did you submit a curriculum vitae/resumé in

            9  this case?

           10      A.    Yes, I did.

           11      Q.    Do you know if it's been marked as Exhibit

           12  X018?

           13      A.    I'll take your word for that.

           14      Q.    What's your educational background?

           15      A.    I have a Bachelor of Science degree in civil

           16  engineering from Montana State University, and then I

           17  have a Master of Science and a Ph.D. in civil

           18  engineering, with emphasis on hydraulic engineering

           19  from Colorado State University.

           20      Q.    What would you -- how would you characterize

           21  your professional specialty?  What do you do?

           22      A.    I describe myself as a river engineer.

           23      Q.    Does that include geomorphology?

           24      A.    It does.  I don't consider myself to be a

           25  geomorphologist in the strict sense of the word.  There
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            1  are differences between the engineering viewpoint and

            2  the geomorphology viewpoint, if you will, but I

            3  certainly apply the principles of geomorphology in

            4  almost everything that I work on.

            5      Q.    Does your work involve application of

            6  hydrology?

            7      A.    Yes, it does.

            8      Q.    Do you have any professional registrations?

            9      A.    Yes.  I'm a registered professional engineer

           10  in ten states.

           11      Q.    And is that like a civil engineer?

           12      A.    A registered civil engineer, yes.

           13      Q.    About how many years have you been doing

           14  river engineering work?

           15      A.    I've been in the business since roughly 1980,

           16  so close to 34 years, I guess.

           17      Q.    And is it your understanding that you're

           18  going to be testifying not just on the Gila River

           19  today, but also subsequently on the Verde and the Salt?

           20      A.    That's my understanding, yes.

           21      Q.    And have you prepared or are working on

           22  reports on the Salt and the Verde?

           23      A.    I have, yes.

           24      Q.    How about navigability cases you've worked on

           25  outside of Arizona; have you done any navigability work
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            1  in other states?

            2      A.    Yes, I have.

            3      Q.    Will you tell us about those?

            4      A.    Yes.  One that I'm currently involved in is

            5  on the Yadkin River in North Carolina, similar issue to

            6  what we're dealing with here.

            7            I'm also working on a navigability issue on

            8  the Mosquito Fork River in Alaska.

            9      Q.    You said Yadkin.  Is that Y-A-D-K-I-N?

           10      A.    Yes, it is.

           11      Q.    And that's in North Carolina?

           12      A.    That's correct.

           13      Q.    Have you submitted a report or done any other

           14  work on that case?

           15      A.    I will not be the testifying expert in that

           16  case, so the work that I've done is more to support my

           17  partner's testimony in that case; but I've done quite a

           18  lot of technical work on it.

           19      Q.    Okay.  Somebody from your firm is going to be

           20  testifying in that Yadkin River case?

           21      A.    Yes.  Dr. Harvey, actually.

           22      Q.    How about, you said, Mosquito Fork River?

           23      A.    Yes.

           24      Q.    Where is that?

           25      A.    That's in Alaska.
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            1      Q.    And have you done a report or anything there?

            2      A.    I have not completed a report.  I've been

            3  working on that for a while.

            4      Q.    Do you know if that case is in Federal Court,

            5  State Court, or some administrative proceeding?

            6      A.    I believe it's Federal Court.

            7      Q.    Who is your client there in Alaska?

            8      A.    Department of Justice.

            9      Q.    How about in the North Carolina case, who is

           10  your client?

           11      A.    The ultimate client is Alcoa.

           12      Q.    Is that a big aluminum company?

           13      A.    Yes.

           14      Q.    Have you also been retained to do some work

           15  in the PPL Montana case?

           16      A.    Yes.  I sort of had a brain lapse there and

           17  skipped over that one.  We were retained to help

           18  prepare the case for PPL Montana subsequent to the

           19  Montana Supreme Court ruling and prior to the

           20  U.S. Supreme Court ruling on that.  We worked on it for

           21  maybe six months time or so and then things have just

           22  gone dormant there as they're trying to sort out where

           23  they're going with it.

           24      Q.    And is that the same PPL Montana case that

           25  we've referred to several times during the hearing?
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            1      A.    It is, yes.

            2      Q.    How about other work in Arizona?  Are you

            3  currently working on a case involving Aravaipa Creek?

            4      A.    I am, yes.

            5      Q.    That's not a navigability case, right?

            6      A.    It is -- my understanding is it's a

            7  wilderness water rights case.

            8      Q.    And that's in Arizona?

            9      A.    It is in Arizona, yes.

           10      Q.    And who is your client there?

           11      A.    Salt River Project.

           12      Q.    Have you also done some work previously in

           13  Arizona on the Bill Williams River?

           14      A.    Yes.

           15      Q.    What was the nature of that work?

           16      A.    That was to look at channel maintenance flows

           17  and the relationship with riparian vegetation.  Our

           18  client there was the Bureau of Land Management.  Sorry.

           19      Q.    And I've only really asked you about the

           20  navigability work and the other work in Arizona, but

           21  you've obviously done a lot of other river engineering

           22  work in other states over the last three or four

           23  decades, right?

           24      A.    That's exclusively what I've done since 1980.

           25      Q.    And is that set forth in your CV that's
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            1  attached --

            2      A.    It is.

            3      Q.    -- as an exhibit?

            4      A.    It is.

            5      Q.    Have you ever had an office in Arizona?

            6      A.    Yes.  I worked for a firm called Simons Li &

            7  Associates through most of the 1980s.  In 1984, if I

            8  recall correctly, we opened an office in Tempe, and I

            9  came here to help them open that office and I worked

           10  here for about nine months.

           11      Q.    Did you serve some time in the military?

           12      A.    I did.

           13      Q.    And tell us what that was.

           14      A.    I went into the Army as a transportation

           15  officer.  Interestingly, I was assigned to the only

           16  floating craft company in the Army at that time.  And

           17  then after about 18 months I transferred to the Corps

           18  of Engineers, and I was a combat engineer in a port

           19  construction company.

           20      Q.    Was that back in the late '70s?

           21      A.    In the late '70s, yes.

           22      Q.    Have you had some academic teaching

           23  experience as well?

           24      A.    Not formal academic teaching experience.  I

           25  am faculty-affiliated at Colorado State University,
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            1  mainly for the purpose of serving on graduate

            2  committees.  I have taught short courses and other

            3  types of courses throughout my career.

            4      Q.    Listed on your litigation experience in your

            5  resumé, there's a case and it says County of Mariposa.

            6  I assume it means Maricopa here in Arizona?

            7      A.    Yes.

            8      Q.    Do you recall that?

            9      A.    Yes.

           10      Q.    And it's Burlington Northern and Santa Fe

           11  Railway Company versus the State of Arizona in 2002.

           12  Can you tell us a little bit about what your work was

           13  in that case?

           14      A.    Actually, I need to correct that.  That is

           15  not Maricopa County.  It's Kingman, and I guess it must

           16  be Mariposa County.

           17      Q.    Mohave, maybe?

           18      A.    Maybe.

           19                 COMMISSIONER ALLEN:  Mohave.

           20                 THE WITNESS:  Okay.  Yes, we were

           21  retained by Burlington Northern and Santa Fe subsequent

           22  to an Amtrak derailment that occurred as a result of a

           23  bridge failure and there were some personal injuries

           24  there, and our role was to try to help them sort out

           25  what the cause of the bridge failure was.
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            1  BY MR. MCGINNIS:

            2      Q.    And was that bridge over the Gila River?

            3      A.    No, it was not.

            4      Q.    Was it over -- what river was it over?

            5      A.    It was a small arroyo that came down off the

            6  mountain just north of Kingman.

            7      Q.    Also listed on your resumé, you have some

            8  work that you did on design of standard project flood

            9  channelization for a two-mile reach of the Agua Fria

           10  River in Arizona.  Can you tell us what that work was?

           11      A.    Yes.  That is the project that I worked on

           12  most of the time while I was here in Tempe, and it was

           13  to design, basically, soil-cement channelization along

           14  that reach of the Agua Fria.  If I recall correctly, it

           15  was between McDowell and Thomas Road, maybe Buckeye.  I

           16  don't remember clearly now.

           17      Q.    When was that?

           18      A.    In the mid 1980s; 1984, roughly, '85.

           19      Q.    In addition to all your different projects

           20  you've worked on, have you published professional

           21  papers in the area?

           22      A.    Yes, I have.

           23      Q.    Approximately how many?

           24      A.    I haven't counted them.  A few dozen, maybe

           25  several dozen.
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            1      Q.    On your CV there's several pages; is that

            2  right?

            3      A.    Yeah.

            4      Q.    My favorite one, by the way, is the one you

            5  wrote in 1982 which is called "Excuse me.  What is that

            6  word you're using?  A lecture to the seminar on

            7  Scientific Testimony in Water Court:  Frustrations of

            8  Expert Witnesses."  I think we all see that sometimes.

            9  So at some point during the testimony and I say, excuse

           10  me, what is that word you're using, you'll know what

           11  I'm asking.

           12      A.    We'll try to avoid that.

           13      Q.    In addition to your professional background

           14  and experience, do you also have some boating

           15  experience?

           16      A.    Yes.

           17      Q.    What does that involve?

           18      A.    In much of the work that I do, much of the --

           19  let me start over.

           20            Much of the work that I do involves boating

           21  to collect data, so I've spent many days, long periods

           22  of time on various rivers around the country collecting

           23  data professionally.

           24            I'm also a recreational rafter, and so I have

           25  a white-water raft and I run rivers, I think as
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            1  Mr. Fuller said, as often as time permits.  So yes, I

            2  have quite a lot of experience with boating.

            3      Q.    Approximately how long have you been doing

            4  white-water rafting?

            5      A.    My first white-water raft trip, as I recall,

            6  was in 1991.

            7      Q.    Have you done any rafting in Arizona?

            8      A.    I have.  I've run the Grand Canyon twice.

            9      Q.    Okay.  What types of boats have you used in

           10  the rafting experiences you have had?

           11      A.    Mostly it's a -- I have a 16-foot self-baling

           12  white-water raft.  That's typically what I use.  I also

           13  have a small inflatable kayak that I periodically use.

           14      Q.    In your work in this case, did you prepare a

           15  declaration entitled Navigability of the Gila River

           16  Between the Arizona-New Mexico State Line and the

           17  Confluence with the Colorado River?

           18      A.    Yes, I did.

           19      Q.    And at least by my records, it's marked as

           20  Exhibit X003 and has been submitted.

           21      A.    I accept that.

           22      Q.    Did you review any prior reports from the

           23  proceedings from the '90s and the early 2000s written

           24  by Stanley Schumm in doing this work?

           25      A.    Yes, I did.  I reviewed Stan's, Dr. Schumm's,
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            1  report and a lot of the background material that he had

            2  assembled to support that report.

            3      Q.    Are you familiar with Dr. Schumm?

            4      A.    Yes, very familiar.  I first worked

            5  professionally with Dr. Schumm in the late -- mid to

            6  late 1980s.  In 1984 he became a partner in my

            7  engineering firm that was called Mussetter Engineering

            8  at the time, and he stayed as part owner of that

            9  company through until our -- until we sold the firm to

           10  Tetra Tech in 2009.  And he stayed with us even after

           11  we were part of Tetra Tech.

           12      Q.    Is it your understanding that he testified on

           13  the Gila River and some other rivers before this

           14  Commission back a decade or so ago?

           15      A.    Yes.

           16      Q.    Was he working with you in your firm at the

           17  time he did that?

           18      A.    Yes, he was.

           19      Q.    Did you have conversations with him about his

           20  work at the time he was doing it?

           21      A.    Yes, I did.

           22      Q.    And I think you said you went back and

           23  reviewed some of his old reports when you prepared this

           24  new report of your own?

           25      A.    That's correct.
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            1      Q.    Did you find anything in his prior reports

            2  that you disagreed with?

            3      A.    Not that I recall.

            4      Q.    Did you go back and review the transcript of

            5  his testimony on the Gila River before?

            6      A.    Yes, I did.

            7      Q.    Did you find anything in there that you

            8  recall that you disagreed with?

            9      A.    No, I did not.

           10      Q.    Did you prepare a PowerPoint presentation to

           11  assist in your testimony today?

           12      A.    Yes, I did.

           13      Q.    And we have that up on the screen.  My

           14  understanding is that is now worked as Exhibit X022.

           15            And before we get started on it, I know you

           16  made -- let me ask you the question.

           17                 MR. MCGINNIS:  Yes?

           18                 MS. HERNBRODE:  I believe it may be

           19  X026, Mark.

           20                 MR. MCGINNIS:  Okay.  I thought the

           21  original was X022 and then it was replaced with a new

           22  one.

           23                 MS. HERNBRODE:  Oh, that may be the

           24  revised.  I apologize.

           25                 MR. MEHNERT:  That's correct.
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            1                 MR. MCGINNIS:  The revised one is 022?

            2                 MR. MEHNERT:  The original is O22 and

            3  the revised one is 026.

            4                 MR. MCGINNIS:  Okay, it's 026 then.

            5  Thank you.  We talked about how he was going to --

            6  okay.

            7  BY MR. MCGINNIS:

            8      Q.    So the one you have up on the screen is X026.

            9      A.    Okay.

           10      Q.    Okay.  And since we talked about the

           11  revision, did you make a revision to your PowerPoint

           12  presentation since the hearing happened back in June?

           13      A.    Yes.  I added one slide.

           14      Q.    Do you recall which slide that is?

           15      A.    I would have to look through.

           16      Q.    Okay, can you tell us, as we go through, the

           17  one slide you added?

           18      A.    I'll point that out.

           19      Q.    I think it's 11, but we'll just have to

           20  remember as we go through.

           21      A.    That sounds right.

           22      Q.    So you prepared this PowerPoint presentation

           23  yourself?

           24      A.    I did.

           25      Q.    Okay.  What I want to do is have you walk
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            1  through it.

            2      A.    Okay.

            3      Q.    So obviously this is the cover slide.  Let's

            4  go to the next slide, which would be Slide 2.  What do

            5  you have here on Slide 2?

            6      A.    So this is simply the language from the

            7  Arizona Revised Statutes that defines navigability or

            8  what constitutes a navigable waterway.  And so this is

            9  basically the language that I have in my mind when I do

           10  my evaluations of whether or not the Gila River is

           11  navigable.

           12      Q.    Okay, and that's ARS 37-1101(5)?

           13      A.    Correct.

           14      Q.    Move on to Slide 3 then.

           15            Slide 3 says Definition of Navigability.

           16  What's that mean?

           17      A.    Well, it's clarification that I think is

           18  particularly relevant to the issues that we're talking

           19  about here, especially in view of Mr. Fuller's

           20  testimony that present-day recreational use of boats

           21  can be probative, if that's the correct word; but it

           22  has to be confined to issues that show the river could

           23  sustain the kinds of commercial use that, as a

           24  realistic matter, might have occurred at the time of

           25  statehood.
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            1            In other words, just because I can take some

            2  kind of modern craft down a river doesn't necessarily

            3  mean at the date of statehood that the river was

            4  navigable.

            5      Q.    And the reference to PPL Montana there, is

            6  that to the U.S. Supreme Court opinion in that case?

            7      A.    That's correct.

            8      Q.    And what you just said about what that case

            9  means, is that your opinion as a river engineer, or do

           10  you have any legal training?

           11      A.    I have no legal training.  I'm just taking

           12  the plain language meaning of the words.

           13      Q.    And in your work that you have done,

           14  especially in the litigation context, is it common for

           15  river engineers such as yourself to have to deal with

           16  legal standards and apply them?

           17      A.    Yes.  I've been doing that for 20, 25 years.

           18      Q.    And I assume since you have a quote here from

           19  the Supreme Court opinion, have you reviewed that

           20  decision?

           21      A.    Yes, I have.

           22      Q.    Let's go to Slide 4 then.

           23            This one, is this a slide that you prepared?

           24      A.    Well, the figure itself is from Dr. Schumm's

           25  work.
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            1      Q.    Okay.  Was this slide also in the prior

            2  reports that Dr. Schumm submitted to the Commission?

            3      A.    It was, yes.

            4      Q.    And I know he's tried to explain it to me a

            5  few times, but it's been a while, so I would like you

            6  to take us through what this slide means, what the

            7  different parts of it mean and what its relevance is

            8  for purposes of what the Commission's job is.

            9      A.    Yes.  The point of this slide in the

           10  big-picture sense is that rivers, their form and

           11  process follows a continuum.  So we have rivers that

           12  grade from basically straight, although there aren't

           13  many truly straight natural rivers, to meandering to

           14  braided plan forms, and there are a wide variety of

           15  factors that affect which one of those categories a

           16  river falls into.

           17            In this particular diagram, the rivers that

           18  have the character in the upper left corner tend to be

           19  more stable, less dynamic than those that occupy the

           20  zones in the lower right corner.  So we grade from

           21  stable to more unstable or more dynamic, if you will,

           22  and then there's a whole suite of river types in

           23  between that that we see if we look at various rivers

           24  around the country.

           25            What Dr. Schumm did here is, he basically
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            1  listed, I would say, most of the important factors that

            2  affect the character of the river and which particular

            3  category any given river would fall into.

            4            So across the top we have channel type, and

            5  this, he's referring here to the manner in which the

            6  river carries its sediment load.  So straight rivers,

            7  single-thread rivers that tend to have a fairly narrow

            8  channel, somewhat deeper channel tend to carry the bulk

            9  of their sediment in suspension.  In other words, the

           10  sediment is just suspended up into the water and being

           11  carried along basically the same speed as the flow.

           12            And then as we grade from those types of

           13  rivers down to the braided kind, the sediment load

           14  trends from being mostly carried in suspension to

           15  mostly being carried as bedload; and what that means

           16  is, it's being carried basically in contact with the

           17  bed.  It's rolling or sliding or saltating along the

           18  bed, and this is how we get bedforms in the rivers.

           19            On the bottom he lists a variety of other

           20  factors.  So the top one is just a rehash of what I

           21  just described relative to the type of load in the

           22  channel.  Sediment size, again, he's suggesting that

           23  most single-thread meandering rivers have relatively

           24  fine-grain bed material.  That would be sand or perhaps

           25  even in some cases silts and clays.  And then as we
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            1  grade to the braided type, they tend to be coarser

            2  grain bed material, grading from sand up into the

            3  gravels and cobbles.

            4            But we have to be careful with this, because

            5  you can certainly have braided sand-bed rivers, and

            6  I'll show you an example in a minute.  The Gila is an

            7  example of that as well, although there's a fair amount

            8  of gravel in the Gila, too.

            9            We also tend to have steeper gradients as we

           10  go from the left to the right.  So that the relative

           11  energy of the flow increases from the single-thread

           12  meandering channels to the braided channels.  So that's

           13  part of the reason that the braided channels are more

           14  dynamic, and so the water goes faster, the flow

           15  velocity tends to be higher, the stream power that's

           16  responsible for moving the sediment is also higher.

           17            So I think that kind of covers the

           18  highlights.

           19      Q.    So how does where a particular river or

           20  particular segment of the river fits on this graph have

           21  to do with the possibility of whether it's navigable or

           22  not?

           23      A.    Yeah, well, the main point is, single-thread

           24  meandering rivers, the Type 2, 3a, even the 3b, perhaps

           25  even 4, would tend to have narrower channels, as I
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            1  said.  They would tend to have deeper flow, partly

            2  because they have to have a bigger cross-sectional area

            3  to move the water through at the lower velocities in

            4  these flatter gradients.  And so you would have more

            5  flow depth and, therefore, it would be more susceptible

            6  to navigation.

            7            The braided channels tend to be very wide.

            8  They tend to be very shallow.  We call that a high

            9  width-to-depth ratio channel.  The width is very large

           10  in relation to the depth versus low width-to-depth in

           11  the single-thread meandering channels.  And because

           12  they tend to be very shallow, that's one of the reasons

           13  that braided channels, it would be questionable, or at

           14  least that grades them in the direction of not being

           15  navigable.

           16      Q.    Okay.  And is this just -- is where they fit

           17  on this chart just one factor in a determination of

           18  navigability, or is it determinative?

           19      A.    It's one factor.

           20      Q.    Okay.  Let's go on to Slide 5 then.  Is this

           21  a photograph that you took personally?

           22      A.    No, it is not.  It's an aerial image.

           23      Q.    What river is it?

           24      A.    This is the Colorado River, and it's actually

           25  the navigable section of the Colorado River right
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            1  before -- right, excuse me, below the Green River

            2  confluence.  So this slide and several of the

            3  subsequent slides I'm showing just to illustrate so

            4  that you can get a visual idea of what I'm referring to

            5  when I talk about these various types of channels.

            6            So this is a single-thread channel that

            7  actually was determined to be navigable.

            8      Q.    And was that in the U.S. versus Utah case?

            9      A.    That's correct.

           10      Q.    And is the stability of the channel in this

           11  particular river affected by bedrock?

           12      A.    Yes.  That's a very important factor.  This

           13  is bedrock outcrop along both sides of the river, so

           14  it's formed in a very narrow canyon, so the river

           15  doesn't have the opportunity to move back and forth

           16  laterally.

           17      Q.    And you heard Mr. Helm earlier refer to the

           18  L.A. River, and I think he was talking about the

           19  concreted portion of the L.A. River; but does this have

           20  a similar effect that that has in the L.A. River?

           21      A.    Yes.  This material is somewhat erodible;

           22  whereas the concrete in the L.A. River is probably

           23  non-erodible, but similar concept.

           24      Q.    Moving on to Slide 6.

           25      A.    Okay.
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            1      Q.    Where is this river?

            2      A.    So this is a reach of the Mosquito Fork River

            3  up in an area that's called Mosquito Flats, and this is

            4  a good illustration of the single-thread meandering

            5  channels, Type 2, maybe 3a, in Dr. Schumm's chart.

            6  Very flat gradient, a very sinuous plan form.  There is

            7  sediment moving in the river.  There certainly are

            8  sandbars.  Most of them, though, are what we would call

            9  point bars that occur on the insides of the bends.  The

           10  flow is relatively deep here, and so I don't have

           11  trouble believing that a reasonable, you know,

           12  watercraft could be navigated down a river like this.

           13      Q.    And is this the same river you're working on

           14  currently in Alaska?

           15      A.    It is a segment of that river, yes.

           16      Q.    And this river, we're looking at this picture

           17  with the big bends and meanders in it.  What happens

           18  when there's a flood on this river; where does the

           19  water go?

           20      A.    Well, a good part of the water, of course,

           21  stays in the channel and follows the meandering path of

           22  the single-thread alignment; but the flow that exceeds

           23  the top of the bank cuts straight across between these

           24  meander bends, and so you tend to have at least the top

           25  of the water column going more or less straight down
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            1  the valley.

            2      Q.    But, generally, when the water level then

            3  goes back down, does the low-flow channel go back to

            4  where it was before?

            5      A.    Yes.  Channels like this, as I indicated,

            6  tend to be less dynamic or more stable.  So they don't

            7  shift around rapidly, typically.  You can have

            8  avulsions, but they happen rarely, because of the

            9  vegetation and the types of the boundary materials.

           10  And so the water gets up, it's like a big lake, it

           11  flows across the overbanks, and then it drops back down

           12  and the channel is essentially in the same place it was

           13  when you started.

           14      Q.    And is this photo on Slide 6, is this a photo

           15  you took yourself?

           16      A.    This is a photo I took.

           17      Q.    Let's move on to Slide 7.

           18      A.    Okay.

           19      Q.    Where is this river?

           20      A.    This is a small segment of the Platte River

           21  in Central Nebraska.

           22      Q.    And is this a photograph you took yourself,

           23  or did you get it somewhere?

           24      A.    This is actually an aerial photograph, color

           25  infrared photo, that was taken as part of the work for
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            1  the Platte River Recovery Implementation Program.  I

            2  did not take this photo.

            3      Q.    And what was your purpose of including this

            4  photograph in your presentation?

            5      A.    So this is an example of a highly braided

            6  sand-bed type river.  If you recall from Dr. Schumm's

            7  chart, he indicated that braided rivers tend to have

            8  coarser bed material than nonbraided rivers.

            9            This is sort of one of the exceptions to

           10  that.  It's a case where historically I think the

           11  Platte River has been described as a mile wide and an

           12  inch deep.  It's much more confined and much narrower

           13  now than it was, say, at the turn of the century,

           14  primarily because of the invasion of vegetation, flow

           15  regulation by the dams and so on.  But this is a good

           16  example of a very braided sand-bed system.

           17      Q.    Do you know if this river has been determined

           18  navigable or not?

           19      A.    It's my understanding that it is not

           20  navigable.

           21      Q.    What happens when this river floods?

           22      A.    Well, so, basically, the water surface, the

           23  amount of water in the channel, this blue line happens

           24  to be a line that is from a modeling exercise that we

           25  were working on.  It represents a flow of 1,200 cubic
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            1  feet per second.  So it's a fairly substantial flow,

            2  roughly the median flow in that part of Nebraska.

            3      Q.    And let me stop you there, because I know

            4  when I first saw this slide, I was confused by it; and

            5  that is, the graph on the bottom of the slide, where on

            6  the photograph does that correspond to?

            7      A.    Yes, sorry, I should have explained that.

            8  This brown line is basically the ground profile along

            9  the white line, and the arrows indicate that we're

           10  looking from left to right in the photo, which is also

           11  in the downstream direction.  I used the same

           12  convention that Dr. Littlefield used.  As a hydraulic

           13  engineer, we always refer, when we talk about the right

           14  and left bank, it's always with a downstream viewpoint.

           15  And so this is plotted the same way.

           16            So this little bit of water in this area

           17  would be probably about right in -- well, no, it would

           18  be over in this zone, because the flow in this picture

           19  is considerably lower than the 1,200 cfs that's being

           20  modeled.

           21      Q.    Okay.

           22      A.    So you can see that there's a lot of

           23  variability in the flow depth from one side of the

           24  channel to the other.

           25      Q.    So you have those multiple braided channels.
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            1  What happens when you get a flood and there's more

            2  water?

            3      A.    So one of the things that happens is, the

            4  flow becomes deeper, obviously.  As long as the flow

            5  stays within the bank lines, and I'm showing the

            6  primary bank lines on this side, the flow goes up, we

            7  have more energy in the channel, so a lot of these,

            8  this topographic variability -- let me rephrase that.

            9  Some of the topographic variability dampens out because

           10  it -- depending on the flow regime in the river, it can

           11  wash out the bedforms and the things that cause that

           12  variability.  Some of those are actual sandbars, and

           13  they would stay -- they could stay essentially the same

           14  as they are in this photo or they would stay there and

           15  they maybe migrate downstream, so they'll shift around

           16  a little bit, but essentially it would look similar to

           17  what you see here.

           18      Q.    So on the photo on the top part, when there's

           19  a flood, that area in the channel that looks like

           20  there's now portions where there's not water in it

           21  would be covered with water, is that --

           22      A.    That's correct.  And if you had enough water,

           23  you would have flow out in the trees out here as well.

           24      Q.    And then after the flood, when the water

           25  level went back down, would the braids be necessarily


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        GILA RIVER      VOL. VII      08/19/2014
                                                                      1674


            1  the same as they were beforehand?

            2      A.    They wouldn't necessarily be the same braids,

            3  but typically you have the same number and the same

            4  sizes.

            5      Q.    Okay.  All right, let's move on to Slide 8

            6  then.

            7            Is this a photograph you took yourself?

            8      A.    It is.

            9      Q.    And where is that?

           10      A.    This is the Copper River in Alaska.

           11      Q.    And what was your purpose in including this

           12  photograph in your presentation?

           13      A.    Again, it's just another example of a braided

           14  system.  This happens to be a fairly coarse-grained

           15  river.  There is obviously a lot of sand in it as well,

           16  but if you went down on the ground, you would see that

           17  the bed material, the materials that are making up most

           18  of these bars are cobbles and gravel.  It's a glacially

           19  fed river.

           20      Q.    Do you know how the flows of this river

           21  compare to the stored flows of the Gila River?

           22      A.    Much, much greater.  Just for a scale, I

           23  think the distance from this road over to the left bank

           24  here is roughly a half mile to three-quarters of a

           25  mile.  So it's a very big river.
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            1      Q.    Okay.  Let's move on to Slide 9 then.  Where

            2  is this river?

            3      A.    This is also a river in Alaska.  It's the

            4  Chulitna River, which is a tributary of the Susitna

            5  River near Talkeetna.  And again, this is just one that

            6  I put in because I happened to be closer down on the

            7  ground, and you can get a better idea of what the braid

            8  channels look like.  It's also a primarily gravel-bed

            9  system.  Although, again, there's a lot of sand in it

           10  as well.

           11      Q.    Were you present when this photograph was

           12  taken?

           13      A.    I was.

           14      Q.    And would you say this river is braided?

           15      A.    I certainly would.

           16      Q.    Let's go to Slide 10.

           17            Why don't you tell us about this slide.

           18      A.    Well, so the intent of this slide is to bring

           19  us back to the question of the Gila River.  The

           20  previous slides were just examples of the types of

           21  rivers that we encounter.

           22            I titled the slide to make the point.  One of

           23  the things that I disagree with Mr. Fuller on, I think

           24  he said that the channel pattern is marginally relevant

           25  to navigability, or something to that effect; and I
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            1  respectfully disagree with Mr. Fuller about that.  In

            2  my opinion, channel pattern has a lot to do with

            3  whether a river is navigable.

            4            The Gila River has a braided plan form,

            5  particularly after large floods, which means that it

            6  has a very wide, shallow cross-section.  It has

            7  multiple channels, or it has at various times had

            8  multiple channels, and those channels tend to be -- I

            9  use the word unstable in the slide.  Perhaps dynamic

           10  would be a better description of that.  They shift

           11  around as the flows go through.  Those types of

           12  channels are significant challenges to boating, I will

           13  say.

           14      Q.    Can there ever be a braided river that's

           15  navigable?

           16      A.    Yes.

           17      Q.    Okay.  What does it require?

           18      A.    Well, if you have enough flow so that the

           19  multiple braid channels have adequate depth for the

           20  type of craft that you're using, and that depth has to

           21  persist for significant lengths along the channel.  So

           22  just being able to find a specific spot in the reach

           23  where the water is deep enough to float the boat

           24  doesn't mean that you can actually navigate the boat

           25  down the channel.
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            1            These types of rivers, I showed you the high

            2  lateral variability in the topography.  They have

            3  similar variability along the length of the river.  So

            4  they go from shallow sections to wide sections, and

            5  that tends to be exaggerated in these types of

            6  channels.

            7      Q.    We've heard talk over decades in this case

            8  about the Mississippi River or at least portions of the

            9  Mississippi being braided.  Would you agree with that?

           10      A.    There are sections of the Mississippi that

           11  are -- you would characterize as braided at certain

           12  flow levels, yes.

           13      Q.    Is one of the differences between the

           14  Mississippi River and the Gila River volume of flow?

           15      A.    Both the volume of flow and the persistence

           16  of that flow.

           17      Q.    Would you say the difference in flows between

           18  the Mississippi and the Gila is significant?

           19      A.    I would.

           20      Q.    Let's move on to Slide 11, and again, first

           21  of all, is this the slide you added from the June

           22  version of your PowerPoint?

           23      A.    This is the new slide.

           24      Q.    Okay.  And tell me why you added that.

           25      A.    I just thought it was interesting that there
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            1  was language in the Utah case that basically

            2  acknowledged that one of the principal impediments to

            3  navigation that they were looking at in that case was

            4  the presence of shifting sandbars.

            5      Q.    And is that quotation from the Supreme Court

            6  opinion consistent with what your opinion was even

            7  before you saw that?

            8      A.    Yes.  I think it's just a good illustration.

            9      Q.    Let's move on to Slide 12 then.

           10            Here you're talking about Gila River

           11  Dynamics.  Tell us what this slide says about that.

           12      A.    So sort of in line with Mr. Allen's questions

           13  to Dr. Littlefield, I did try to look back beyond the

           14  mid 1800s and think about, you know, what was the river

           15  like at that time, and how does what we see today or

           16  what we read about in the various accounts that we've

           17  heard relate to what the river may have looked like

           18  back prior to at least European man's influence.

           19            And I think it's clear from the documents

           20  that there were at least sections of the Gila River in

           21  the mid to late 1800s, prior to the big flood period,

           22  that were single-thread channels, and they carried, you

           23  know, low flow for extended periods of the year.

           24            But overall, and I think historically, the

           25  characteristics of the Gila River are very strongly
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            1  impacted by floods that occur in the river.  And I

            2  know, you know, the point was made a few minutes ago or

            3  the comment was made that perhaps over the last four --

            4  the floods around the turn of the century that caused

            5  the river to blow out were unlike anything we have had

            6  in the last 400 years.  And I'm not really sure that we

            7  know that.

            8            This river has undoubtedly always been very

            9  dynamic.  It experienced large floods.  The floods that

           10  we saw at that time frame were the largest in our

           11  recorded record.  And it would appear from the tree

           12  ring data that the annual flow volumes maybe were not

           13  as large in that historical period, but that doesn't

           14  mean that we didn't have really large floods that had

           15  the potential to, if you will, blow the river out and

           16  cause it to revert back to the braided condition.

           17            These channels, like the Gila River,

           18  desert-type rivers, rarely achieve an equilibrium form.

           19  I think, you know, that's just not my idea.  Will Graf,

           20  a very well-known geomorphologist, has written

           21  treatises on the matter.

           22            They basically work by a big flood comes

           23  along, it blows the river out, you get a wide, braided

           24  condition, you tear up the banks, you shift the

           25  sandbars around and so on.  And then over the next


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        GILA RIVER      VOL. VII      08/19/2014
                                                                      1680


            1  period of time the flood recedes and the river kind of

            2  settles down, and it's been described as sort of

            3  recovering back towards a more stable or less dynamic

            4  system.  And then another flood comes along and you

            5  start the process all over again.

            6            So your perception of what that river really

            7  is like depends a lot on what specific point in time

            8  you looked at the river.

            9      Q.    So you saw, just going back a little bit,

           10  this morning on -- you know, this morning with

           11  Dr. Littlefield there were some maps and there were

           12  some hand-drawn versions of the Gila River on there.

           13  Based upon what you said, do you think it's possible to

           14  draw the Gila River, what it looks like in its ordinary

           15  and natural condition, without knowing the particular

           16  time you're looking at?

           17      A.    I would say it probably is not possible.  You

           18  can draw it at any particular point in time, but that

           19  doesn't mean that that's what it looked like a year ago

           20  or ten years ago or fifty years ago.

           21      Q.    Did we cover everything you want to talk

           22  about in Slide 12?

           23      A.    Yes.  This is just basically a statement that

           24  others have looked at the river and demonstrated the

           25  process that I've just described from settling down


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        GILA RIVER      VOL. VII      08/19/2014
                                                                      1681


            1  towards a single-thread channel to blowing out to a

            2  wide, braided system.

            3      Q.    The last little paragraph there talks about

            4  the flood in January of 1993.  Are you familiar with

            5  that, generally?

            6      A.    Yes.

            7      Q.    And that was a big flood that happened even

            8  downstream on the Gila despite the fact that there were

            9  several storage structures already present upstream,

           10  right?

           11      A.    That's correct.

           12      Q.    Let's move on to Slide 13.

           13                 CHAIRMAN NOBLE:  Mr. McGinnis, would

           14  this be an appropriate time to take a break?

           15                 MR. MCGINNIS:  That would be fine.

           16                 CHAIRMAN NOBLE:  Thank you.

           17                 MR. MCGINNIS:  We're starting on the

           18  graphs, so get a rest.

           19                 (A recess was taken from 2:47 p.m. to

           20  3:10 p.m.)

           21                 CHAIRMAN NOBLE:  Jody, please reflect

           22  that Commissioner Henness is not present.

           23                 Please proceed.

           24  BY MR. MCGINNIS:

           25      Q.    Okay, Dr. Mussetter, when we left off, I
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            1  think we were getting ready to start talking about

            2  Slide 13, which says Gila River at Kelvin Flows.  Can

            3  you tell us what this graph shows?

            4      A.    So this slide and a few of the subsequent

            5  slides are intended to illustrate some points about the

            6  flow regime in the Gila River and most of the data are

            7  taken from the Kelvin gauge data.  The blue line is a

            8  very compressed plot of the mean daily flows for the

            9  period of record at that gauge that starts at I believe

           10  it's in 1911.  I may have the year slightly wrong, but

           11  it's right in this area.

           12            And one of the things that you see here is

           13  the change in the flow regime as a result of Coolidge

           14  Dam.  You had, even in the mean daily flow regime -- of

           15  course, this was the very wet period with the large

           16  floods, but you have a lot more blue, if you will, in

           17  that area, so you're seeing the impacts partly of the

           18  operation of Coolidge Dam and then the subsequent flows

           19  out to the present time.

           20            The red dots are the annual peak flow or the

           21  maximum instantaneous flow that happened during each of

           22  the years in the period of record.  And so you see the

           23  very large floods back around the turn of the century

           24  that we've all talked about.  But the interesting thing

           25  is, certainly at least two of these peaks were bigger
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            1  than anything we have had since then, but we continue

            2  to have large flood peaks in that system, even with the

            3  dam in place.  So that's one of the main points from

            4  this slide.

            5      Q.    And the data for this graph, is that from the

            6  gauge at Kelvin?

            7      A.    That is the U.S. Geological Survey gauge at

            8  Kelvin.

            9      Q.    Can you tell us where Kelvin is located?  Is

           10  it upstream or downstream from Coolidge Dam?

           11      A.    It is below Coolidge Dam.

           12      Q.    Is it above the Salt River confluence?

           13      A.    It is above the Salt River confluence.

           14                 COMMISSIONER HORTON:  Mr. McGinnis, it's

           15  my understanding Mr. Henness was born in Kelvin.  Very

           16  important fact.

           17                 MR. MCGINNIS:  All the better reason for

           18  us to use the data.

           19  BY MR. MCGINNIS:

           20      Q.    Anything else you want to talk about in

           21  Slide 13?

           22      A.    No, I think that's it.

           23      Q.    Slide 14 is another graph that says annual

           24  hydrographs at Kelvin.  Can you explain this graph to

           25  us?
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            1      A.    So this is an attempt to zoom in on a shorter

            2  time frame so that we can see what the typical flow

            3  regime in the river would be at that location.

            4            The blue lines represent the flows on a daily

            5  basis for a complete water year prior to Coolidge Dam.

            6  The bottom line, this line here, is the median flow.

            7  In other words, the discharge at that point recorded at

            8  the gauge is less than is indicated by that line half

            9  the time and it's greater than that half the time over

           10  long -- during the period of record, I should say.

           11            The top line is the 90th percentile flow.  So

           12  what I'm trying to show here is the magnitude of the

           13  somewhat larger floods.  And so what this means is that

           14  10 percent of the time the mean daily discharge exceeds

           15  the value that's plotted there.

           16            And then the red lines are the same thing,

           17  median flow is the bottom line and 90th percentile flow

           18  is the top line, after closure of Coolidge Dam in late

           19  1928.  And so we see that the dam changes the flow

           20  regime we had under the pre-Coolidge Dam conditions.

           21  Somewhat higher flows typically during the winter and

           22  perhaps early spring months, and then much lower flows

           23  through spring and throughout the summer.  And then

           24  when we hit the monsoon season, of course, we start

           25  to -- this flow starts to pick up again because of the
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            1  individual storms.

            2            With the dam in place, the flow is pretty

            3  much controlled by the operation of the system, and so

            4  the flows tend to be more even throughout the year.

            5  You don't get that dip.  You have much higher flows,

            6  typically, now in the summertime than you would have

            7  had prior to the closure of the dam.

            8      Q.    And is the data used for this Slide 14 the

            9  same data as Slide 13?

           10      A.    It's derived from the data that was plotted

           11  in the blue line in the previous plot.

           12      Q.    Anything else you want to talk about on

           13  Slide 14?

           14      A.    No.

           15      Q.    Okay.  How about Slide 15, which says Annual

           16  Flood Peaks:  Kelvin Snowmelt and Monsoon.  Can you

           17  tell us about this graph?

           18      A.    So the purpose, again, this is the same data

           19  that we've been looking at, just presented in a

           20  different way; and the idea here is to illustrate the

           21  times of year that we tend to get the large flood

           22  peaks.

           23            So the red diamond symbols represent the

           24  annual peak flows that were recorded since 1928, after

           25  closure of the dam.  And the blue triangles represent
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            1  the few peaks that we have during the period of record

            2  prior to 1928.

            3            Two things to take away from this graph.  One

            4  is, we have some sort of moderate -- cluster of

            5  moderate peaks that happen in the wintertime, and those

            6  are associated with mons -- sorry, not monsoonal; with

            7  frontal-type storms that typically come in from the

            8  south.  And then this cluster in the July, August,

            9  September time frame are associated, of course, with

           10  the monsoon season.

           11            The other interesting thing you can see about

           12  this is that we have some very large peaks that occur

           13  during both times.  So we can get really big floods

           14  during the winter, we can get really big floods during

           15  the monsoon season, and those of you that live in the

           16  area know that very well.

           17            And the other interesting thing is, again, in

           18  spite of those, you know, few really large peaks that

           19  happened right around the turn of the century, the

           20  predam peaks and the postdam peaks are all sort of

           21  mixed in together.

           22            So undoubtedly the dam does have an impact on

           23  the magnitude of the peak.  It attenuates it.  I'm sure

           24  the flood frequency curve would be somewhat lower at

           25  least for the more frequent, you know, one in two to
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            1  one in ten to twenty-year flood events.  But generally

            2  we still get plenty of big flood peaks even with the

            3  dam in place.

            4      Q.    Do you know whether the Kelvin gauge is

            5  upstream or downstream from the confluence with the

            6  Gila River and the San Pedro?

            7      A.    I do not know the answer to that.  I would

            8  have to look at the map.

            9      Q.    And again, because you're looking at this

           10  data at Kelvin, it doesn't reflect any flows from the

           11  Salt; is that right?

           12      A.    It does not.

           13      Q.    And if you were to look at -- have you looked

           14  at the data incoming from the Salt?

           15      A.    I have.

           16      Q.    And the Gila?

           17      A.    I have.

           18      Q.    Is it similar to this, in terms of where the

           19  peaks are and where the valleys are, in terms of this

           20  data from Kelvin?

           21      A.    Do you mean the Salt, the actual Salt River

           22  flows?

           23      Q.    Yeah, the Salt River flows that come into the

           24  Gila.

           25      A.    Yeah.
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            1      Q.    I'm just trying to think of -- ask you

            2  whether those are -- would you think those would be

            3  different in character or magnitude in terms of what

            4  the flows are over the course of the year than what you

            5  see at Kelvin?

            6      A.    The magnitude, of course, are somewhat

            7  different because the watershed is different, but

            8  they're relatively similar, and the patterns are

            9  similar as well.  It responds to the winter frontal

           10  storms and it responds to the monsoonal storms as well.

           11      Q.    Okay.  Anything else on Slide 15?

           12      A.    No.

           13      Q.    Okay, Slide 16 says Similar Variability in

           14  Annual Volume Pre and Post-statehood.  Can you explain

           15  this to you?

           16      A.    Yes.  So this is a depiction of a

           17  reconstructed flow record.  Perhaps part of the basis

           18  for Mr. Allen's questions earlier that goes back to the

           19  mid 1600s, Meko and Graybill used tree rings to

           20  estimate the magnitude of the annual runoff for about

           21  the past 400 -- I guess 300 years prior to the start of

           22  the current systematic record.

           23            So the dark blue lines are the annual runoff

           24  values recorded at the Kelvin (sic) gauge; same data

           25  that we have already been discussing.  And then the
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            1  light part of it is the reconstructed record from the

            2  Meko and Graybill 1972 work.

            3            And the main point that I want to show here,

            4  there are a few years here around the turn of the

            5  century again, and even, you know, a few in the more

            6  modern era, that exceed any of the ones that they

            7  estimated back in the earlier part of the record.

            8            But in spite of that, you still see the same

            9  sort of variability.  You see some really big years

           10  that fall, you know, well outside of the, if you will,

           11  the confidence bands on the mean there on both sides.

           12  Very dry periods, very wet periods.

           13            And so even though maybe this was a somewhat

           14  unusual period, I take from this that the Gila River

           15  has always had a very dynamic flow regime; some really

           16  wet years, some really dry years, some undoubtedly

           17  really big floods.  And I don't see anything in this

           18  that suggests that during this fairly short period of

           19  time that we see here, that we wouldn't have had big

           20  floods going even farther back in time.

           21      Q.    And as a river hydrologist, would you believe

           22  that the variability in those flows over time from

           23  different years back in the 1600s, 1700s and 1800s

           24  would have had impacts on the channel structure similar

           25  to what you saw from the floods in the more recorded
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            1  history?

            2      A.    That is the primary point of this.  When it

            3  gets whacked with a really big flood, it would do the

            4  similar things to what we have seen it do in the

            5  recorded history.

            6            And the other interesting thing, and I'll

            7  make this point again in a few minutes, but a lot of

            8  the anecdotal evidence we have about what the sort of

            9  pre-European influence river looked like comes from

           10  this period in the mid 1800s.  There was one large

           11  runoff year in the mid 1860s, but that is really a

           12  pretty low flow period.  There are very few really high

           13  events in there.

           14            And so I take from that that that's one of

           15  the reasons that during that period of time you would

           16  have more of a tendency for a single-thread channel.

           17  And as you went farther back, if you had information,

           18  you would undoubtedly see a very braided, dynamic

           19  system.

           20      Q.    And is it your understanding that the

           21  statutory and legal definition we're working under is

           22  ordinary and natural condition at the date of

           23  statehood?

           24      A.    That's correct.

           25      Q.    And is that part of why you want to look back
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            1  and see how the variability in the ordinary and natural

            2  condition changed over time?

            3      A.    Yes.  In other words, what would the river

            4  have looked like in 1912 at this red line had we not

            5  had all the influences that were going on in this --

            6  particularly in this period of time.

            7      Q.    And I think there was some testimony earlier

            8  that some of the flooding in the early 1900s might have

            9  been affected by human factors?  Remember, there was

           10  some discussion earlier about the impact of the

           11  phreatophytes and the width of the channel and that

           12  kind of thing?

           13      A.    Yeah.  The quantities of water that came

           14  down, we can't say they were unaffected by human

           15  activity, but I think those really large floods, based

           16  on the condition of the watershed at that time, would

           17  have been really large floods regardless of whether we

           18  had been grazing or doing what we were doing.

           19            So the presence of the phreatophytes that

           20  might have made the water deeper because of the

           21  hydraulic reference of the channel is greater and so

           22  on, but we would have still had really, really big

           23  flows come through the system.

           24      Q.    So there would have been a lot of water

           25  coming down the system in those years, in the early
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            1  1900s, even if there was no person here at all?

            2      A.    That's correct, and it undoubtedly would have

            3  caused the channel to become braided, just as we saw.

            4  Somewhat maybe different from what we saw, but still

            5  braided.

            6      Q.    And that's just because that's what naturally

            7  happened over time?

            8      A.    That's right.

            9      Q.    Okay.  Anything else you want to talk about

           10  with respect to Slide 16?

           11      A.    No.

           12      Q.    Okay.  How about Slide 17?  This says Annual

           13  Peek is Correlated With Annual Volume.  Can you explain

           14  this to us?

           15      A.    Yeah.  This is just a simple companion slide

           16  to the previous one.  Maybe I should have flipped

           17  forward and then back to the slide.  But it's just to

           18  illustrate that in the recorded history, there's fairly

           19  strong correlation between the annual peak discharge

           20  and the annual runoff, to make the point that in the

           21  previous slide, when we see these really high annual

           22  runoff years, that also most likely means that the

           23  annual peak discharge, there was a big flood during

           24  those years as well, even though we don't have the

           25  record to show that.
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            1      Q.    How about Slide 18, what is this showing?

            2      A.    So the next half dozen slides or so really

            3  are just images from the old GLO survey maps, many of

            4  which you've already scene, and I think Dr. Schumm

            5  presented these in his testimony.

            6            And the point is just, again, an illustration

            7  of how in that sort of dry period in the mid 1800s,

            8  when we have descriptions of the river being a

            9  single-thread channel, and then we come forward to a

           10  period after the large floods around the turn of the

           11  century, and we see a wide, braided channel at that

           12  time, showing the influence of the flows.

           13            And then this slide is basically just an

           14  image showing basically the location of those, the maps

           15  that I showed in the previous slide, and then this is

           16  an aerial image of that same area so you can see what

           17  it looks like today.

           18      Q.    And the slide you just flipped to was 19,

           19  right?

           20      A.    This is Slide 19, yes.  Sorry.

           21      Q.    Okay.  How about -- well, let's go back to

           22  19.

           23      A.    Okay.

           24      Q.    Where is that, then; where is that location?

           25      A.    It's upstream from the Salt River confluence,
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            1  sort of southeast of the Greater Phoenix area,

            2  basically.

            3      Q.    Now let's move on to Slide 20 then.

            4      A.    Okay.

            5      Q.    Tell us what this is.

            6      A.    Same type of information, intended to

            7  illustrate the same point.  We have a narrower -- it

            8  may be somewhat wider than the previous photograph, but

            9  still single-thread-ish type channel in the mid 1800s,

           10  and then we have a somewhat wider channel around 1950,

           11  subsequent to the floods that occurred, you know,

           12  around the date and right before the date of statehood.

           13      Q.    Okay.  And is Slide 21 a location map for

           14  that one?

           15      A.    Yes, it is.  This is Township 1 North,

           16  Range 1 West, and this is just basically on the

           17  southwest corner of the Phoenix Metro area.

           18      Q.    Right, right close to the Salt River

           19  confluence, right?

           20      A.    Yes, yes.

           21      Q.    How about Slide 22?

           22      A.    Well, so I'll go back up to 21.  22 is the

           23  next box down.  Again, same sort of thing.  The river

           24  cuts across.  The lower right corner is depicted as

           25  more or less single-thread channel in the 1883 mapping,
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            1  and now it's a wide, braided channel in 1907.  And this

            2  slide again shows the location and what that area looks

            3  like today.

            4      Q.    And I guess just to put a finer point on it,

            5  let's go back to 22 again.

            6      A.    Okay.

            7      Q.    Is it your testimony that the difference

            8  between the channel shown in 1883 versus the channel

            9  shown in 1907, is that just due to human effects, or is

           10  that part of what the river just does?

           11      A.    My point is --

           12      Q.    Do you understand my question?  It's kind

           13  of -- it's not a very good one.

           14      A.    I do understand your question, I believe.

           15  And my response is that it's -- the difference between

           16  those two, the character of the river at those two

           17  times, is related to the large floods.  And while human

           18  activity may have had some influence on those floods,

           19  those floods would almost certainly have been very

           20  large and would have had a similar effect.

           21      Q.    And they were recurring throughout the

           22  historical period that you looked at, right?

           23      A.    I'm sure they did, yes.

           24      Q.    How about slide -- you are already talked

           25  about 23?
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            1      A.    Yes.

            2      Q.    Okay.  Slide 24 is a graph that says

            3  Historical Changes in Gila River (Pima to San Carlos),

            4  and I don't know if that's Reservation or Reservoir,

            5  but you can tell us that.

            6      A.    It's Reservation.  And, in fact, I should

            7  point this out.  In the version of this that was

            8  submitted -- I just discovered this last night -- this

            9  slide was incorrectly labeled.

           10      Q.    Okay.  So the version I have in front of me

           11  says (San Simon to Pima).

           12      A.    Exactly.  Burkham broke his study reach into

           13  three pieces, and this was inadvertently labeled as the

           14  upstream piece, and it was actually what he called

           15  Reach B, which went from the town or village of Pima

           16  down to the east boundary of the San Carlos

           17  Reservation.

           18                 MR. MCGINNIS:  And, Mr. Chairman, with

           19  your permission, once we're done today, we'll submit a

           20  new version of Slide 24 just so everybody's record's

           21  the same.

           22                 CHAIRMAN NOBLE:  Thank you.

           23                 MR. MCGINNIS:  You're welcome.

           24  BY MR. MCGINNIS:

           25      Q.    Okay.  Go ahead and tell us what Slide 24 --


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        GILA RIVER      VOL. VII      08/19/2014
                                                                      1697


            1  the change you just made doesn't have anything to do

            2  with the graph itself; it's just the label, right?

            3      A.    It's just the label.  It was incorrectly

            4  labeled.

            5      Q.    Okay.  Tell us what the graph means.

            6      A.    The graph basically illustrates the points

            7  that I've been making with the last many slides; that

            8  in the mid 1800s, during that relatively dry period, we

            9  had a fairly narrow, single-thread channel in that

           10  reach, and then the floods happened and the width of

           11  the channel increased substantially in response to

           12  those floods.

           13            And then over time it sort of settled down

           14  again, and if you will, recovered back towards a less

           15  dynamic, more single-thread channel.  And I would make

           16  the point that if we had the data to go back through

           17  the 1600s and the 1400s and so on and so forth, you

           18  would almost undoubtedly see the same type of behavior

           19  with time in those reaches.

           20      Q.    Okay.  Anything else on Slide 24?

           21      A.    No.

           22      Q.    Okay.  Let's go on to Slide 25.

           23            It says Channel Width Change, Middle Gila

           24  River.  Can you tell us about this graph?

           25      A.    Yes.  Again, the same illustration.  We have
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            1  a fairly narrow channel, about 60 meters wide, 180 to

            2  190 feet.  We go through the wet period.  It blew out,

            3  became really wide.  And then in this particular reach

            4  the width decreased substantially in the -- around, you

            5  know, during the depression era, mid 1930s.  By that

            6  time it had narrowed back up to something around

            7  60 meters, and then it continued to narrow slightly

            8  until the big flood.  I think that's probably a result

            9  of the 1993 flood, and it blew out.

           10            One of the reasons it didn't widen so much

           11  here is probably because of the invasion of the

           12  phreatophytes and the amount of vegetation that was in

           13  the reach.  It was just a more stable system.  The

           14  flood didn't last long enough to completely blow it

           15  out.

           16      Q.    Are there two different locations shown on

           17  this one graph?

           18      A.    Yes.  We have data from -- this is the

           19  Ashurst-Hayden diversion dam and then the railroad

           20  bridge that's roughly ten miles downstream from there.

           21  And then this, the light blue, goes from that railroad

           22  bridge down to just adjacent to Pima Butte.  And he

           23  only had -- Huckleberry only had data for the period

           24  from 1930 up to the -- around 2000.  1993 actually was

           25  the date of his report.
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            1      Q.    Okay.  Anything else on Slide 25?

            2      A.    No.

            3      Q.    Okay.  Let's move on to Slide 26.  Does this

            4  set forth a summary of your opinions?

            5      A.    Yes.

            6      Q.    Can you walk through those for us?

            7      A.    Sure.  So, again, a point that I made early

            8  on, it is clear from the anecdotal evidence that

            9  portions of the Gila River in the mid 1800s did have a

           10  single-thread channel, and it was lined with thick

           11  stands of woody riparian vegetation and so on.  And I

           12  will readily acknowledge that during that time there

           13  are portions of the river that could have been floated

           14  by a small boat.

           15            Again, during that period between 1895 and

           16  1916, we had a series of really large floods that

           17  scoured away the vegetation, that eroded the banks and

           18  caused the channel to widen substantially, as you've

           19  seen from many of the images, and the river changed

           20  from that sort of single-thread system to a wide,

           21  braided plan form.

           22      Q.    And these two different conditions that you

           23  talk about on Slide 26, is it your understanding those

           24  two different things also occurred naturally over the

           25  course of time?
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            1      A.    Yes.

            2      Q.    Okay, go ahead.  Sorry.  Slide 27.

            3      A.    Yes.  So in the early 1900s, up to about the

            4  time of statehood, extensive reaches of the Gila River

            5  were dry, and of course a lot of the reason for that

            6  was the diversion and the water use in the system

            7  farther upstream.  Although, I have little doubt that

            8  the Gila was also completely dried up during other

            9  periods of time even before the historic diversions.

           10            The braided plan form that existed certainly

           11  at that time and the really low flows would have made

           12  commercial navigation very impractical.

           13            And I also want to make the point that, you

           14  know, during the floods navigation is basically

           15  impractical, hazardous; but, you know, that's not an

           16  ordinary condition of the river.  But nonetheless, even

           17  though those times maybe fit outside the definition of

           18  ordinary, they have a significant impact on the

           19  character of the river during subsequent times, and so

           20  we can't discount the effect of those floods on the

           21  behavior of the river.

           22      Q.    So in terms of the definition of ordinary

           23  that you're applying as a river engineer, are you

           24  distinguishing between the period of the flood itself

           25  and the impacts of the flood that last over time on the
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            1  river after the water has receded?

            2      A.    Yes.

            3      Q.    And is one of those you think is ordinary and

            4  one you think is not?

            5      A.    The specific time when the high water is

            6  there during the flood probably fits outside the

            7  definition of ordinary; but the impacts of that, that

            8  persist sometimes for many years or even decades after

            9  the flood, is an ordinary condition of the river.

           10      Q.    Okay.  Go right ahead with the rest of that.

           11  Do you have more on that slide?

           12      A.    Yes.

           13      Q.    Yes.  This is still on 27, right?

           14      A.    Yes, this is still on Slide 27.

           15      Q.    Okay.

           16      A.    So that information describes what the river

           17  was like around the date of statehood.  Now, to get to

           18  the natural condition, we looked at the slide from Meko

           19  and Graybill that extended the record back prior to the

           20  mid 1800s.  That clearly shows that big floods almost

           21  certainly routinely happened in the system, and because

           22  of the character of the materials that the river flows

           23  through, the topography, the characteristics of the

           24  climate in Arizona, vegetation and that sort of thing,

           25  those large floods would have had the same or a very
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            1  similar effect on the river as it did during the period

            2  of recorded history.

            3      Q.    Okay.  Anything else on Slide 27?

            4      A.    No.

            5      Q.    Okay.  Tell me about Slide 28.

            6      A.    Well, this is just a simple statement of my

            7  opinion relative to the question that's before the

            8  Commission here.

            9            Based on everything that I've seen and that

           10  I've heard through the however many days of testimony

           11  we have had here, that the Gila River was certainly not

           12  being used, and I don't believe it was susceptible to

           13  use in its ordinary and natural condition as a highway

           14  for commerce, using the customary modes of trade and

           15  travel on water at the time of Arizona's statehood.

           16      Q.    And for purposes of reaching your conclusion,

           17  your opinions, do you consider both the term ordinary

           18  and natural and the term date of statehood, are both

           19  those things important?

           20      A.    Yes.

           21      Q.    And is that because ordinary and natural

           22  tends to change over time in a dynamic dryland river

           23  like the Gila?

           24      A.    Yes.

           25      Q.    I have a couple of just wrapup questions for


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        GILA RIVER      VOL. VII      08/19/2014
                                                                      1703


            1  you then.

            2            You were here for Mr. Fuller's testimony back

            3  in June, right?

            4      A.    Yes.

            5      Q.    Do you recall that he testified that flows

            6  outside the range of 10 to 90 percent duration are not

            7  ordinary?  Do you recall that?

            8      A.    Yes.

            9      Q.    Do you agree with that?

           10      A.    I more or less agree with that.

           11      Q.    And also during that time, you saw that

           12  Mr. Fuller, Mr. Gookin, and Mr. Burtell had presented

           13  evidence of flow depth at various discharges to support

           14  their opinions.  Do you remember that?

           15      A.    I do.

           16      Q.    And they did in their testimony and their

           17  reports; do you remember that?

           18      A.    Yes.

           19      Q.    According to their reports, the depths were

           20  estimated from rating curves using either the Manning

           21  equation or measurement data at various stream gauges.

           22  Do you recall that?

           23      A.    Yes.

           24      Q.    Do you have an opinion as to how

           25  representative those depths are of the depths in other
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            1  parts of the river that are away from the gauges?

            2      A.    I do have an opinion about that.

            3            Unfortunately, specific data aren't available

            4  to quantify it; but, generally, the geologic survey

            5  locates their gauges in more stable, less dynamic

            6  sections of the river, for obvious reasons.  It's a lot

            7  easier to develop a stable rating curve that they can

            8  use to measure the stream flows.  And so, typically,

            9  USGS gauges are located in areas that would be narrower

           10  and deeper than in other parts of the river.

           11            And so my opinion would be, particularly with

           12  respect to Mr. Burtell's estimates of the depth, I

           13  think they're an overestimate, if anything, because of

           14  that fact, because his are primarily based on

           15  measurement data at the gauges.

           16      Q.    And would you believe that it's possible for

           17  a river that has a mean depth of 6 inches to have part

           18  of the depth, half the depth, be 11 inches and half the

           19  depth on the other half of the river be 1 inch?  Does

           20  that still come out to a mean of 12; of 6, excuse me?

           21      A.    Yes.

           22      Q.    Does that happen both across the river and

           23  along, up and down the river?

           24      A.    It happens across the river and along the

           25  length of the river, yes.
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            1      Q.    And my last question.  I don't understand

            2  this, but I'm going to.  Archimedes principle, you and

            3  I talked some about Archimedes principle and how it

            4  relates to displacement and buoyancy, and I'm going to

            5  ask you this in this way, and that is, is there

            6  something to do with Archimedes principle that has to

            7  do with boating?

            8      A.    Well, actually, boating has -- or Archimedes

            9  principle has everything to do with boating, or maybe I

           10  said that backwards.

           11            Archimedes principle basically says that an

           12  object that's put in the water will displace an

           13  equivalent weight of water.  So if you have a light

           14  boat, it will displace a fairly small amount of water,

           15  and therefore, the draft will be fairly small.  And if

           16  you have a heavy boat, it will displace more water.

           17  And so the size of the boat obviously affects the depth

           18  that that boat can float in.

           19      Q.    And so a boat that's made --

           20      A.    The size and weight.  I'm sorry to interrupt

           21  you.

           22      Q.    I'm sorry, what?

           23      A.    The size and weight of the boat.

           24      Q.    So a boat that has the same design as a

           25  historic boat, but is made out of lighter weight modern
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            1  materials, will that have a smaller or a larger draft

            2  than the historic boat?

            3      A.    If it's made out of lighter materials, it

            4  would have smaller draft.

            5      Q.    I think we've covered everything in your

            6  PowerPoint.  Are there any other points that you want

            7  to make to the Commission as part of your direct

            8  testimony?

            9      A.    No.  I think I've made all of them.

           10                 MR. MCGINNIS:  That's all we have,

           11  Mr. Chairman.

           12                 CHAIRMAN NOBLE:  Thank you.

           13                 Is there anyone that wishes to question

           14  Dr. Mussetter?

           15                 MS. HERNBRODE:  Mr. Chairman, of course

           16  we do.  We would like to do some technology, so we

           17  would propose to take a ten-minute break, if that's

           18  okay with you.

           19                 CHAIRMAN NOBLE:  Certainly, let's do

           20  that.

           21                 (A recess was taken from 3:41 p.m. to

           22  3:50 p.m.)

           23                 CHAIRMAN NOBLE:  Please proceed.

           24                 MR. SLADE:  Chairman, Commissioners, my

           25  name is Edwin Slade.  I am at the Attorney General's
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            1  Office, along with Joy Hernbrode and our team.  We

            2  represent the State Land Department.

            3

            4                    CROSS-EXAMINATION

            5  BY MR. SLADE:

            6      Q.    Dr. Mussetter, we met previously.  Nice to

            7  meet you again.

            8      A.    And you as well.

            9      Q.    We'll try to have a pleasant conversation

           10  here.

           11      A.    Fair enough.

           12      Q.    I wanted to start with talking about your

           13  resumé.

           14      A.    Okay.

           15      Q.    You went into it a little bit with

           16  Mr. McGinnis.  You mentioned boating experience that

           17  you had.  Can you again tell us the boating experience

           18  you have had in Arizona?

           19      A.    As best I remember, the only boating

           20  experience I have in Arizona is in the Grand Canyon on

           21  the Colorado River.

           22      Q.    And was that a chartered guide raft trip?

           23      A.    No.  No, it was a private trip.

           24      Q.    Okay.  Were you the captain, were you a

           25  passenger?
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            1      A.    I was the boatman on the boat that I rode in.

            2      Q.    And how many times have you done that?

            3      A.    Two times.

            4      Q.    Have you done any boating on the Gila?

            5      A.    No.

            6      Q.    Have you seen the Gila in person?

            7      A.    Yes.

            8      Q.    What reaches?

            9      A.    I've crossed the Gila a number of times in

           10  various places.  I can't even remember over the years.

           11            More recently I took a helicopter flight that

           12  went essentially from the Salt River confluence down to

           13  roughly 25 miles below Gillespie Dam.

           14      Q.    And have you been on the ground in any

           15  places?  You mentioned you crossed the Gila.  Was that

           16  by car?

           17      A.    Yes.

           18      Q.    Where have you been on the ground at the

           19  Gila?

           20      A.    Well, as I said, I've -- I haven't done any

           21  direct ground measurements or fieldwork on the Gila.

           22  I've driven over the Gila River and crossed the channel

           23  a number of times.  I don't remember where or

           24  specifically when.

           25      Q.    Okay.  So for none of the reaches have you
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            1  seen on the ground?  Have you seen the river while

            2  standing on the ground at any of the reaches?

            3      A.    I would say probably not.

            4      Q.    And the time when you flew down the 24 miles

            5  from the confluence, what time of year was that?

            6      A.    It was fall, October or November.  I don't

            7  remember the precise dates.

            8      Q.    And you have done that just once?

            9      A.    Just once.

           10      Q.    And what year was that?

           11      A.    2013.

           12      Q.    Have you had any boating experience on

           13  navigable rivers outside of Arizona?

           14      A.    Yes.

           15      Q.    Could you list which ones?

           16      A.    I would probably be hardpressed to list all

           17  of them.  One, the first one I can think of, would be

           18  the James River in Virginia, close into the Chesapeake

           19  Bay.

           20                 COMMISSIONER HORTON:  Might I say that's

           21  the cradle of the nation, growing up there.

           22                 MR. SLADE:  Born, were you born there?

           23                 COMMISSIONER HORTON:  Yes.

           24                 THE WITNESS:  I've been on the

           25  Mississippi River.
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            1                 MR. SPARKS:  I was born there.

            2                 THE WITNESS:  Thank you.

            3                 I've been on parts of the Missouri

            4  River.

            5                 Beyond that, I'm not really sure.  I've

            6  been on many, many rivers in my career, and I would

            7  have to go back and look through the documentation to

            8  figure out whether they are legally considered to be

            9  navigable.

           10  BY MR. SLADE:

           11      Q.    Okay.  What's your experience with boating in

           12  a canoe?  How many -- what rivers have you boated in a

           13  canoe?

           14      A.    I've boated tributaries of the James River in

           15  a canoe.  I have paddled a canoe some on the San Juan

           16  River.  I think that's mostly what I remember.

           17      Q.    Okay.  You mentioned you worked with

           18  Dr. Schumm in his previous work on the Gila, and I just

           19  wanted to make sure I heard correctly.  You agree with

           20  everything Dr. Schumm has testified to and written in

           21  his reports?

           22      A.    As far as I recall, I don't remember anything

           23  he wrote or said that I didn't agree with.

           24      Q.    And when you worked with him in the

           25  preparation of his previous Gila testimony and reports,
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            1  what percentage, if any, would you say you contributed?

            2      A.    A very small percentage.  It was more just

            3  conversation about what he was doing and what he was

            4  finding.  I didn't do any direct analysis or work for

            5  him on the case.

            6      Q.    Do you agree that the Colorado has been

            7  deemed a navigable river?

            8      A.    I understand that sections of the Colorado

            9  have been deemed navigable.

           10      Q.    Which sections?

           11      A.    Well, the one -- the section that I showed

           12  you in the picture today is navigable.  I'm not certain

           13  about the reach below Yuma.  I assume it probably has,

           14  but I don't know that.

           15      Q.    Okay, we'll start into the substance.

           16            When was the Gila River in its ordinary and

           17  natural condition, in your opinion?

           18      A.    Well, I'm not sure it's my opinion that

           19  counts.  According to, I believe it's the Winkleman

           20  decision, they concluded that, you know, it had been

           21  affected by diversions by the Native Americans for many

           22  centuries prior to the 1800s and then that had kind of

           23  died out, and so they considered the Gila to be in its

           24  natural condition in the early to mid 1800s.  So I

           25  would say something in the mid 1800s, prior to that.
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            1      Q.    So at statehood, the Gila was not in an

            2  ordinary and natural condition?

            3      A.    Certainly wasn't in a natural condition at

            4  that time.

            5      Q.    Was the river flow in an ordinary and natural

            6  condition, the amount of water in the river in a

            7  non-flood time?

            8      A.    I don't know what the flow was at the precise

            9  time Arizona became a state, so I don't know exactly.

           10      Q.    Would you agree that there was substantial

           11  diversions at statehood?

           12      A.    Yes.

           13      Q.    And the river channel at statehood, was that

           14  in its ordinary and natural condition?

           15      A.    Well, again, I said earlier I don't know what

           16  the flow was at that precise time, so I don't know if

           17  that would be an ordinary condition.  It was not in a

           18  natural condition at that time.

           19      Q.    But if we're talking about just the geometry

           20  of the channel, remove the flow, was the geometry of

           21  the channel in its ordinary and natural condition at

           22  statehood?

           23      A.    Well, if you remove the flow, based on the

           24  way ordinary has been defined, I'm not sure that that's

           25  a relevant descriptive term.  It's been affected by
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            1  human activities, if that's what you're asking me.

            2      Q.    So it would be tough to assess the channel at

            3  statehood because there's reduced flow; is that what I

            4  heard you say?

            5      A.    Well, the flow regime that was occurring in

            6  that general time frame is different from what would

            7  have occurred under natural conditions.

            8      Q.    If you could turn to your Tab 2, and this

            9  is -- to the admitted evidence, this is Huckleberry's

           10  Report of Historical Geomorphology of the Gila River,

           11  June 1996.

           12            Could you read the highlighted portion,

           13  please?

           14      A.    Yes.

           15                 MR. MCGINNIS:  Excuse me, Mr. Chairman.

           16  Could we get an exhibit number on this document?

           17                 MR. SLADE:  These were just turned in

           18  today, so...

           19                 MR. MCGINNIS:  So nobody in the hearing

           20  room has seen these documents at all?

           21                 MR. SLADE:  You know what, we've got --

           22                 MS. HERNBRODE:  He relied on them,

           23  though.

           24                 MR. SLADE:  We've got an exhibit number

           25  for you, actually.


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        GILA RIVER      VOL. VII      08/19/2014
                                                                      1714


            1                 MS. HERNBRODE:  He relied on them for

            2  his report.

            3                 MR. MCGINNIS:  But my question was, we

            4  haven't seen these, they haven't been disclosed till

            5  today?  If that's what it is, I just want to know.

            6                 MS. HERNBRODE:  Yes.

            7                 MR. MCGINNIS:  And do they have numbers

            8  yet, George, or do we -- okay.

            9                 MR. MEHNERT:  X032.

           10  BY MR. SLADE:

           11      Q.    So this is admitted X032, Part 126.  Could

           12  you read the highlighted portion, please?

           13      A.    Yes.

           14            Channel changes on the Gila River are driven

           15  primarily by changes in the frequency of large floods.

           16  Then it cites (Burkham 1972) and (Huckleberry 1993b).

           17  However, one cannot ignore the effects of human

           18  disturbances.  Bahre, I think is the pronunciation,

           19  1991.  Irrigation diversions, dams, exotic vegetation,

           20  and channelization have also undoubtedly affected the

           21  hydraulics and hydrology of the channel.

           22      Q.    And could you turn to Tab 3, please?

           23            This is a transcript from November 17th, 2005

           24  Gila River hearing, with Dr. Schumm testifying,

           25  Page 32.
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            1            Could you read that highlighted portion,

            2  please?

            3      A.    Yes.

            4                Would you agree that the channels

            5            would look different if there hadn't been any

            6            diversions or dams?

            7                The answer:  Probably the dimensions

            8            would be different, but the pattern and with

            9            the gradient probably would remain the same.

           10                Question:  When you're talking about

           11            dimensions, you're talking about both depth

           12            and width?

           13                And the answer is:  Yes.

           14      Q.    And would you turn to Tab 21, please?  This

           15  is Ross's USGS Water Supply Paper 498, Exhibit X025,

           16  Part 111.

           17            Would you read the highlighted portion,

           18  please?

           19      A.    Sure.

           20            Present Deposition is the title of the

           21  section.  At the present time Gila River in the lower

           22  portions of its course is depositing rather than

           23  eroding.  The definite channel described by the pioneer

           24  visitors to the region has disappeared.  Instead there

           25  are shifting channels with crumbling banks of barren


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        GILA RIVER      VOL. VII      08/19/2014
                                                                      1716


            1  silt forming linked patterns on the flood plain, which

            2  change with every flood.  The reasons for this change

            3  may be in part climatic.  It is possible that less rain

            4  falls now in an average year than it did when the

            5  Jesuit fathers first visited the region.  But this is

            6  certainly not the only reason.  Much of the change has

            7  occurred during the period for which rainfall records

            8  have been kept.  Gila River had a definite channel with

            9  hard, verdure-covered banks in 1889, citing (Page 67),

           10  but the rainfall records at Yuma show that no

           11  noticeable decrease in the rainfall at that place has

           12  occurred since 1869.  Long precipitation records are

           13  also available for Phoenix, Buckeye, and other places

           14  in the region, and these likewise do not show any

           15  noticeable decrease in the precipitation.  One of the

           16  causes, and perhaps the principal cause, of the change

           17  has been the interference of man with the work of

           18  nature.  One phase of this interference has already

           19  been mentioned (see Page 67).  The changes wrought by

           20  man in the mountains in the upper part of the drainage

           21  of the Gila River have probably been more effective in

           22  changing the character of the lower portion of the

           23  river than those in the lower Gila region itself.  The

           24  natural run-off in the mountain areas has been

           25  interfered with by dams and other structures.  Much of
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            1  the water that would otherwise flow into the Colorado

            2  has been taken out for irrigation at different places

            3  in the upper and middle reaches of the Gila.  The

            4  removal of forest cover in places has left the surface

            5  unprotected from the attack of the forces of erosion.

            6      Q.    Thanks.

            7            Is this a paper that you cited in your

            8  declaration?

            9      A.    Yes, I believe I cited Ross.

           10      Q.    And did you also cite the Huckleberry report,

           11  Historical Geomorphology?

           12      A.    Yes.

           13      Q.    And did you review Dr. Schumm's transcript

           14  from 2005?

           15      A.    I did.

           16      Q.    Are you aware of all the diversions that were

           17  present at statehood?  Would you be able to list those?

           18      A.    I would not.

           19      Q.    If I list them, would it recall your memory?

           20      A.    I don't know that I have ever looked at a

           21  list of all of the diversions at the date of statehood.

           22      Q.    You've heard of the Duncan agriculture

           23  diversions, the Safford agricultural diversions?

           24      A.    I've heard of them, yes.

           25      Q.    San Francisco River was diverted?
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            1      A.    I believe I've heard of that.

            2      Q.    The Ashurst-Hayden Dam, was that present at

            3  the time of statehood?

            4      A.    I don't know that.

            5      Q.    Was the Roosevelt Dam present at the time of

            6  statehood?

            7      A.    Yes.

            8      Q.    Was the Granite Reef Dam?

            9      A.    I don't know that.

           10      Q.    Was the Buckeye Canal?

           11      A.    I don't know that either.

           12      Q.    Was the Arlington Canal?

           13      A.    I don't know that.

           14      Q.    Was the Wellton Mohawk Irrigation District

           15  functioning at that point?

           16      A.    I don't know.

           17      Q.    So if the river flow in the channel is not in

           18  its ordinary and natural condition at statehood, what

           19  would the next question you ask be to figure out when

           20  that time is?

           21            In other words, you've read the Winkleman

           22  case?

           23      A.    I have.

           24      Q.    And you've said that Winkleman has indicated

           25  that the natural condition is in the early 1800s?
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            1      A.    Yes.

            2      Q.    And why have you not used that time period in

            3  your analysis?

            4      A.    Because we don't have specific data for that

            5  time period, I think with one exception, and I showed

            6  that data.  That's the Meko and Graybill reconstruction

            7  of the flow rates.

            8      Q.    Were you here for Mr. Fuller's testimony?

            9      A.    I was.

           10      Q.    And so you were present when he presented all

           11  the accounts of boating in the 1800s?

           12      A.    I believe I was.

           13      Q.    And were you here for Mr. Rich Burtell's

           14  testimony?

           15      A.    I believe I was here for all of his direct

           16  testimony.  I did not hear the cross.  I'm not a

           17  hundred percent sure I was here for all of the direct

           18  either.

           19      Q.    Well, if you were here for the direct, were

           20  you present when he listed his accounts of boating in

           21  the upper Gila in the 1800s?

           22      A.    I remember some discussion of that, yes.

           23      Q.    And could you turn to your report Tab 9,

           24  please?  This is Dr. Mussetter's report, Exhibit X003.

           25            And could you read the highlighted portion?
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            1      A.    Yes.

            2            Descriptions of the river in the mid to late

            3  1800s indicate that it may have been possible to float

            4  a small boat in some reaches during some periods of

            5  time.

            6      Q.    Now, you had mentioned that the period of

            7  1850 to 1900 was a period of unusually low flow; is

            8  that correct?

            9      A.    Thereabouts, yes.

           10      Q.    Let's take a look at your report.  Can we

           11  turn to Tab 4, please?

           12                 MR. MCGINNIS:  Again, Mr. Chairman, for

           13  purposes of the record, he keeps referring to tabs, and

           14  I think it's the same issue we had with Ms. Hernbrode.

           15  There are no tabs in his report.  I think he's

           16  referring to tabs that are on something he's handed

           17  Dr. Mussetter that won't actually be in the record,

           18  just for purposes of what the transcript is going to

           19  say.  There's not a Tab 4 in his report, as far as I

           20  know, or a Tab 9 he's already referred to.

           21                 MR. SLADE:  Sure.  I'll make sure I

           22  continue citing the exhibit number, but let the record

           23  reflect there are no tabs that will be inserted into

           24  evidence.

           25                 CHAIRMAN NOBLE:  Thank you.
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            1                 MR. SPARKS:  Could you give us the page

            2  number each time then in his report?

            3                 MR. SLADE:  Absolutely.  This is

            4  Dr. Mussetter's report, Page 9, Figure 4.

            5  BY MR. SLADE:

            6      Q.    And, Dr. Mussetter, you had said that the

            7  period from 1850 to 1800, which is on your graph, was a

            8  period of unusually low flow, correct?

            9      A.    Yes.

           10      Q.    Did you do any mathematical analysis to

           11  determine that?

           12      A.    No.  What I'm referring to there is the lack

           13  of large high flow years that basically stick up above

           14  the dashed line.

           15      Q.    What about the period from 1650 to 1700;

           16  would you agree that has low flow?

           17      A.    I would agree.

           18      Q.    And what about the period from 1700 to 1750?

           19      A.    That's also relatively low flow.  There was

           20  one high flow year in, looks like it's probably around

           21  1690, one high runoff year.

           22      Q.    But again, there was no quantitative analysis

           23  that you could point to where you could compare

           24  different time periods?

           25      A.    It was just a simple visual comparison of the
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            1  variability in the plot.

            2      Q.    Okay.  Let's turn to the river as you take it

            3  at statehood in 1912.  And correct me if I'm wrong.  I

            4  just want to make sure I understand your argument.

            5            You say that there are large floods in the

            6  1890s and around 1905 to '6.  They changed the channel.

            7  The channel at statehood was braided.  Because it was

            8  braided, it wasn't navigable.  Is that correct?

            9      A.    That's part of the argument, yes.

           10      Q.    If we could turn to Tab 5, which is Exhibit

           11  X025, Part 102.  I would like to make sure we're all on

           12  the same page talking about the channel and what we

           13  mean by channel.

           14                 MR. SPARKS:  Do we have a page number to

           15  go with that?

           16                 MS. HERNBRODE:  It's only a three-page

           17  document.

           18                 MR. SLADE:  It's a three-page document.

           19  We'll look at Page 1.

           20                 MR. SPARKS:  There you go.

           21  BY MR. SLADE:

           22      Q.    If you could use -- do you have a pointer?

           23      A.    I do.

           24      Q.    Could you point to what you believe is the

           25  river channel?
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            1      A.    It's very difficult, actually, at this level

            2  of resolution, to tell what's actually the channel,

            3  what may or may not be wet.  I mean we can see,

            4  certainly, the corridor that the river goes through.

            5      Q.    Could you point to the flood channel?

            6      A.    Well, the part that's at least on a

            7  relatively frequent basis impacted by flows would

            8  extend from the edges of this vegetation out to the

            9  edges of this vegetation along that corridor.

           10      Q.    So there would be another channel besides

           11  from the flood channel; is that correct?

           12      A.    I don't understand your question.

           13      Q.    In addition to the flood channel, is there

           14  another type of channel that you would refer to, in

           15  your expertise, call it a low flow channel or a main

           16  flow channel?  In general, not looking at the picture,

           17  but in general.

           18      A.    Yeah, there are different levels within that

           19  corridor, if you will.

           20      Q.    If we could go to the next page in the same

           21  exhibit, X025, Part 102.  This is Page 2.

           22            Can you see that red line going across the

           23  channel?

           24      A.    Yes, I can.

           25      Q.    Would it be a fair characterization to refer
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            1  to that as the flood channel, give or take?

            2      A.    Roughly, yes.

            3      Q.    We'll go to the next page of Exhibit X025,

            4  Part 102, and that is a zoomed-in picture.  And can you

            5  see that red arrow there?

            6      A.    I can.

            7      Q.    Would it be fair to call that the low flow

            8  channel?

            9      A.    I don't know if that's the low flow channel.

           10  It's certainly a lower flow channel than the flood

           11  channel, as you characterized it in the previous

           12  images.

           13      Q.    Okay.  And as we move forward, would it be

           14  fair to say that the low flow channel is synonymous

           15  with main flow channel?

           16      A.    I wouldn't necessarily agree with that term,

           17  no.

           18      Q.    Would it be fair to characterize the low flow

           19  channel as the boatable channel?

           20      A.    I wouldn't necessarily agree to that

           21  characterization either.

           22      Q.    And why not?

           23      A.    Because you can't necessarily boat it.

           24      Q.    But if you were to boat a channel, would you

           25  boat the flow channel -- or excuse me, the flood


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        GILA RIVER      VOL. VII      08/19/2014
                                                                      1725


            1  channel or the low flow channel?

            2      A.    Well, again, it depends on when you're there

            3  with your boat.  If you're there at a time when the

            4  flow is similar to what you see in the image, that's

            5  obviously where you would try to float your boat.

            6      Q.    And is the channel most of the time in a

            7  flood state or a non-flood state?

            8      A.    It's mostly in a non-flood state.

            9      Q.    So then if you were to boat the river, you

           10  would most likely boat the low flow channel?

           11      A.    Well, again, if the flow was low in the river

           12  and you were going to boat the river, you would float

           13  in the low flow channel.  If the flow is higher, you

           14  would be wherever the water was, and that's not

           15  necessarily the same thing as the low flow channel.

           16      Q.    Is it correct to say that your opinion is

           17  that after the floods of 1890s and 1905 to '06, you

           18  would say that that expanded the flood channel?

           19      A.    I think certainly in many places it expanded

           20  the width of the flood channel.

           21      Q.    And what happened to the low flow channel?

           22      A.    It probably shifted around.

           23      Q.    Did it maintain?

           24      A.    Well, I don't think we really know during the

           25  height of the flood what the situation of the low flow
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            1  channel was; but certainly when the flows dropped

            2  again, there was a low flow channel present, maybe in a

            3  different location.

            4      Q.    And after a flood, would you agree that a low

            5  flow channel returns?

            6      A.    I think that's what I just said.

            7      Q.    And how long does it take to return?

            8      A.    Depends on the situation.  In some cases it's

            9  there immediately when the flows go down.  At other

           10  times there needs to be some additional reworking of

           11  the sediment for the channel to sort of consolidate and

           12  incise into the alluvium.

           13      Q.    Any idea of a time estimate?

           14      A.    You can't pin a time on it.  It could be

           15  anything from more or less instantaneously to years.

           16      Q.    How many years?

           17      A.    I can't put a time on it.

           18      Q.    If you could turn to Tab 12, which is

           19  Exhibit X025-116.  It's Ross's 1923 USGS Water Supply

           20  Paper.

           21            Excuse me.  Tab 25.  Excuse me.

           22      A.    25?

           23      Q.    25, yes, the same exhibit.

           24            Could you read the highlighted portion,

           25  please?
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            1                 MS. HERNBRODE:  We don't have it yet.

            2                 THE WITNESS:  Yes.

            3                 However, dryland rivers are different in

            4  that the annual peak flow is considerably larger than

            5  the mean annual flow, citing (Graf 1988a), and thus

            6  there are commonly low and high flow channels.  This

            7  latter situation certainly applies to the Gila River,

            8  especially the middle and lower reaches.

            9  BY MR. SLADE:

           10      Q.    And if you turn the page, we're still on

           11  Exhibit X032, Part 126, and we're on Page 13 of that

           12  paper.

           13            Could you read the highlighted portion,

           14  please?

           15      A.    I'm sorry, can you tell me again where this

           16  document comes from?

           17      Q.    Sure.  This is Ross's USGS Water Supply

           18  Paper 498.

           19      A.    Okay.

           20      Q.    Is that a paper that you cited as a

           21  reference?

           22      A.    I believe it is, yes.

           23      Q.    Have you had a chance to look at the whole

           24  paper?

           25      A.    I have.


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        GILA RIVER      VOL. VII      08/19/2014
                                                                      1728


            1      Q.    And could you read the highlighted portion?

            2      A.    Yes, yes.

            3            Channel boundaries mapped during this period

            4  include the entire scoured channel formed after the

            5  large floods of 1905, 1914-15, and 1916.

            6      Q.    And is he talking about plats in that?

            7      A.    I would have to go back to the full document.

            8  I think he's referring to the GLO surveys, which I'm

            9  not sure plat is the right way to describe them.

           10      Q.    Is what he's saying is that channel mapping

           11  after 1905 now contains the scoured channel?

           12      A.    That appears to be what he's saying.

           13      Q.    If you could turn to Page 14, please.

           14      A.    Sure.

           15      Q.    Which is still Exhibit X032, Part 126.  And

           16  could you read that portion, please?

           17      A.    Channel boundaries on maps produced after

           18  1905 cover a wider portion of the floodplain when the

           19  middle Gila River converted to a wide, braided channel.

           20  Maps produced in 1914 and 1928 demarcate the channel by

           21  steep banks that contained the large floods of 1905,

           22  1914, and 1916.  Hence these channel boundaries

           23  contrast with earlier boundaries in that they define

           24  the limits of flow during infrequent floods.  Between

           25  these boundaries, a much smaller, low flow channel
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            1  shifted laterally across the larger flood channel.

            2      Q.    And if you flip to the next page.  This is

            3  the same exhibit at Page 15.  Could you read the

            4  highlighted portion?

            5      A.    Yes.

            6            The lower Gila River is plotted as a single

            7  channel on most of the early plats, although the

            8  channel is shown to branch along a few reaches.  Plats

            9  produced after 1910 tend to show a wider flood channel

           10  with a single-thread, low flow channel.

           11      Q.    So is it your understanding from these quotes

           12  from Ross's paper, that the depiction of the plats has

           13  changed after, say, 1905, the floods of 1905, '06?

           14      A.    What this says to me is that they mapped a

           15  wider portion of the channel in the later mapping.

           16      Q.    If we could turn to what is your report,

           17  Exhibit X003, and it's Tab 26, and we're on your report

           18  Page 10.

           19            What's the date of the top plat?

           20      A.    1869.

           21      Q.    And what's the date on the bottom plat?

           22      A.    1928.

           23      Q.    So according to what we just read by

           24  Huckleberry, would you agree that the bottom plat,

           25  being after the '05, '06 time period, now depicts the
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            1  flood channel, whereas previously it did not?

            2      A.    Well, that's self-evident from the image.

            3      Q.    If you could flip to the next page.  We're on

            4  Page 12 of Dr. Mussetter's report.

            5            And what is the date of the top plat?

            6      A.    1883.

            7      Q.    And what is the date of the bottom plat?

            8      A.    1907.

            9      Q.    And would you agree then again that the

           10  bottom plat includes a flood channel?

           11      A.    Yes.

           12      Q.    And would you also agree that there is a line

           13  within that plat, within the flood channel, that's a

           14  depiction of the low flow channel?

           15      A.    I assume that's what that line represents.

           16  It isn't labeled as such, but that's most likely what

           17  it represents.

           18      Q.    If we could go to Page 1 -- excuse me, Tab 1,

           19  and this is your report, Exhibit X003, Page 4.

           20            And could you read the highlighted portion?

           21      A.    During the recovery periods of low- to

           22  moderate sustained flows, the channel form tends toward

           23  a single-thread, sinuous configuration within the

           24  overall wider cross section created by the disturbance

           25  flows.
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            1      Q.    And in your report, did you differentiate

            2  between -- or, actually, did you try to assimilate the

            3  Great Plains rivers to the Gila at some place in your

            4  report, on Page 4 of your report?

            5            So this would be Tab 6, and this is your

            6  report Page 4.

            7      A.    I'm not exactly sure what you mean by

            8  assimilate.

            9      Q.    Did you describe the recovery of the rivers,

           10  of Great Plains river, as being similar to what the

           11  recovery would be like for the Gila?

           12      A.    There are some examples of what happened with

           13  Great Plains rivers, yes.

           14      Q.    And some of those rivers are the Cimarron?

           15      A.    Yes.

           16      Q.    Smoky Hill?

           17      A.    Yes.

           18      Q.    The Republican?

           19      A.    Yes.

           20      Q.    And I'm not sure if the Red River counts as

           21  Great Plains.  Would you know?

           22      A.    Parts of it probably are in the Great Plains.

           23      Q.    And can you explain what you were describing

           24  when you talked about those Midwestern rivers?

           25      A.    Yeah.  This is actually from work that
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            1  Dr. Schumm did back earlier in his career, and it is a

            2  good illustration of the processes that we're talking

            3  about when we discuss the large impacts of floods on

            4  making the river wide and then how they recover and

            5  narrow back up.  So it's an illustration of that

            6  process.

            7      Q.    And did you cite or refer to William Graf,

            8  his report Channel Instability in a Braided Sand Bed

            9  River?

           10      A.    Yes, I believe I did.

           11      Q.    Did you have a chance to read his whole

           12  report?

           13      A.    I did.  It's been some time since I read it.

           14      Q.    Sure.  Could you turn to Tab 17, which is

           15  Exhibit X032, Part 125, Graf's Channel Instability in a

           16  Braided Sand Bed River?

           17            And could you read the first highlighted

           18  portion in the first column?

           19      A.    Yes.

           20            The rivers delivering the sediments exhibit

           21  courses across the basins that have general braided

           22  characteristics.  A single low-flow or main flow

           23  channel with one or more -- oh, sorry, with one or two

           24  more shallow overflow channels is common, rather than

           25  the nearly equal multiple channels of braided streams
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            1  on the Great Plains.  Under natural conditions, banks

            2  of the Southwestern rivers are frequently poorly

            3  defined.

            4      Q.    Would you agree then that the recovery of the

            5  Gila is different than the recovery of Great Plains

            6  rivers?

            7      A.    There are certainly differences in the

            8  character of the two rivers, yes, two types of rivers.

            9      Q.    And according to Graf, the recovery of the

           10  Gila is a single low flow or main flow channel?

           11      A.    During the recovery periods, those types of

           12  rivers do tend toward -- back towards a single or maybe

           13  two or three-branch type system.

           14      Q.    And would that low flow channel in the

           15  recovery, would it be navigable?

           16      A.    Not necessarily, no.

           17      Q.    What would it depend on?

           18      A.    Well, it depends on the flow depth.

           19      Q.    And what else?

           20      A.    Presence of obstructions.

           21      Q.    Did you do any research into what the flow

           22  depth of a recovering low flow channel at statehood

           23  might be?

           24      A.    I did no specific research on that.

           25      Q.    Did you do any research into obstructions
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            1  that might be in the low flow channel of a recovering

            2  river at statehood?

            3      A.    No specific research on that.

            4      Q.    Do you have an opinion about whether that low

            5  flow channel at statehood would have been braided,

            6  nonbraided?

            7      A.    Whether the low flow channel would have been?

            8      Q.    Right.

            9      A.    Most of the low flow channel would probably

           10  not be braided.  Portions of it would be.

           11      Q.    Percentagewise, what would you say?

           12      A.    I don't have a percentage.

           13      Q.    If it had parts that were braided, could it

           14  still be navigable?

           15      A.    Well, that's a hypothetical.  It's

           16  conceivable that it could be.  I simply don't know.

           17  Probably not.

           18      Q.    Probably not navigable?

           19      A.    Probably not.

           20      Q.    You just said, I believe, in your direct that

           21  braided rivers can be navigable; is that correct?

           22      A.    Yes.

           23      Q.    And is that consistent with Dr. Schumm's

           24  testimony?

           25      A.    I believe he agreed that some braided rivers
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            1  can be navigable.

            2      Q.    And were you here for Mr. Gookin's testimony?

            3      A.    Yes, I was.

            4      Q.    And were you here in the discussion about

            5  sandbars on the Colorado?

            6      A.    I'm sure I was here.  I don't specifically

            7  remember the discussion.

            8      Q.    Do you remember if Mr. Gookin had an opinion

            9  on whether sandbars existed on the Colorado?

           10      A.    I don't recall what his opinion on that was.

           11      Q.    If you could turn to Tab 10, which is your

           12  report, Page 2, Exhibit X003.

           13            Could you read the highlighted portion?

           14      A.    Yes.

           15            It is my opinion that segmentation of the

           16  Gila River is not necessary because no significant

           17  segment of the river was navigable in its ordinary and

           18  natural condition.

           19      Q.    Did you do any individual analysis of

           20  different segments of the river?

           21      A.    Well, I certainly read Mr. Fuller's report,

           22  and I'm aware of how he segmented.  I also read

           23  Mr. Burtell's report, and I'm aware of how he segmented

           24  it.  I'm also aware that there are differing

           25  characteristics among different portions of the Gila
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            1  River.

            2      Q.    Could you point me to anywhere in your report

            3  where you discussed different segments?

            4      A.    Well, as I said here, I didn't believe it was

            5  necessary or appropriate to segment it, because it's my

            6  opinion, based on all the evidence that I've looked at,

            7  that the entirety is not -- doesn't meet the federal

            8  standard for navigability, and it wasn't necessary to

            9  do that.

           10      Q.    Would you agree that different segments have

           11  different characteristics?

           12      A.    I just said that.

           13      Q.    Are some segments alluvial?

           14      A.    Yes.

           15      Q.    Are some segments bedrock?

           16      A.    It's my understanding that some areas up in

           17  the Gila Box area are bedrock-controlled.

           18      Q.    If you could turn to Tab 14.  This is

           19  Huckleberry's report, which is Exhibit X032, Part 126.

           20            And you cited this report; is that correct,

           21  the Historical Geomorphology of the Gila River?

           22      A.    Yes.

           23      Q.    Could you read the highlighted section?

           24      A.    Yes.

           25            Historical channel changes on the Gila River
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            1  are not the same along all reaches of the river.

            2  Alluvial reaches, i.e., segments not confined by

            3  bedrock, are prone to greater changes in channel

            4  position and form.  Furthermore, because of the

            5  physiographic variability and a climatic gradient

            6  across the Gila River watershed, different reaches have

            7  unique hydrologic characteristics.  And he cites

            8  (Hirschboeck 1985).  And thus, as one might expect,

            9  channel transformations along separate reaches are not

           10  synchronous or uniform.  In addition, dams and

           11  irrigation diversions have altered different reaches of

           12  the Gila River.

           13      Q.    Do you agree with that statement?

           14      A.    Yes.

           15      Q.    Could you turn to Tab 11.  This is, again,

           16  Huckleberry's Historical Geomorphology report, 1996,

           17  Exhibit X032, Part 126, and it's Page 4.

           18            Could you read the highlighted section?

           19      A.    Yes.

           20            The segment between the Safford Valley and

           21  Kearney reaches is covered by San Carlos Reservoir or

           22  confined by bedrock and is not part of this study.

           23      Q.    Did you study the bedrock section?

           24      A.    Not specifically, no.

           25      Q.    Are you aware of the segments that
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            1  Huckleberry did study?

            2      A.    Generally aware of them, yes.

            3      Q.    And I know the segments are primarily the

            4  Land Department's, but would you agree that the

            5  segments that Huckleberry studied were -- did not

            6  include what we would call Segments 2, 4 and parts of

            7  5?

            8      A.    I would have to look at a map that shows the

            9  segments.  I don't have them memorized.

           10      Q.    We'll come back to the map.

           11            If you could turn to Tab 12, which is Ross's

           12  1923 USGS Water Supply Paper, Exhibit X025, Part 116,

           13  Page 1.

           14            And could you read the highlighted portions,

           15  please?

           16      A.    Yes.  The title is the lower Gila Region,

           17  Arizona.

           18            The region covered by this report lies mainly

           19  in the central Yuma and western Maricopa counties,

           20  Arizona, but includes small parts of Yavapai and Pinal

           21  counties.

           22      Q.    So you would agree that Ross did not study

           23  the entire Gila?

           24      A.    Doesn't appear that he did, at least in this

           25  paper.
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            1      Q.    And could you turn to Tab 13?  This is

            2  Dr. Schumm's report admitted in the old case,

            3  Exhibit 006, and this is Page 1.

            4            And could you read the highlighted portion?

            5      A.    Sure.

            6            A study of the lower Gila River downstream of

            7  the Salt River confluence was undertaken to determine

            8  the character of the river at statehood on February 14,

            9  1912.

           10      Q.    So you would agree Dr. Schumm did not study

           11  the whole river?

           12      A.    That's correct.

           13      Q.    Could you turn to Tab 15.  This is Jon

           14  Fuller's PowerPoint, Exhibit X020, Part 79, Slide 125.

           15            Could you -- have you seen this before?

           16      A.    I recall seeing it during his presentation.

           17      Q.    Could you describe what it indicates,

           18  generally?

           19      A.    I think Mr. Fuller's testimony should speak

           20  for itself.

           21      Q.    Does it generally indicate that there are

           22  different historic boating accounts on different

           23  segments of the river?

           24      A.    That appears to be the intent, yes.

           25      Q.    Did you distinguish between any historical
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            1  boating accounts on different segments of the river in

            2  your report?

            3      A.    The work I did for my report was intended to

            4  describe the physical characteristics of the river and

            5  how that is impacted by the materials that the river

            6  flows through, the hydrology as we know it during the

            7  recorded history and as far back as we can reasonably

            8  project.

            9            Others took on the issue of historic boating

           10  accounts and historic activities on the river, and

           11  aside from reading that with great interest, I did not

           12  specifically incorporate that into my analysis.

           13      Q.    Who were your primary sources that you used,

           14  the papers that you referred to, in your understanding

           15  of the different segments of the river?

           16            Do you have a list of four who studied

           17  certain segments that you relied upon, or were there --

           18  do you have any primary papers?  You cited a bunch of

           19  references in your report.  Were there a few that you

           20  used more than the others?

           21      A.    I would have to read through the details of

           22  my report again to see.  I think they all carried --

           23  they all had interesting information that helped me

           24  develop the understanding that I have of what the river

           25  looks like now, what it looked like at the time of
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            1  statehood, and what it most likely looked like prior

            2  to, you know, its natural condition, if you will.  I

            3  couldn't single out any specific one.

            4                 MR. SLADE:  We'll pass on the maps.

            5                 MS. HERNBRODE:  I was so good at being

            6  Vanna.

            7  BY MR. SLADE:

            8      Q.    What is your definition of a flood event?

            9      A.    It's a period of elevated flow.

           10      Q.    And do you have any opinion on what

           11  percentage of the time the Gila was in a flood

           12  condition?

           13      A.    I couldn't quantify that specifically at this

           14  time.  The records are there to do that.  The flood

           15  periods tend to be relatively short, depending on which

           16  season of the year you're talking about.

           17      Q.    At statehood, 1912, was it in a period of

           18  flood?

           19      A.    On February 14th, 1912?

           20      Q.    Yes.

           21      A.    I would have to look back at the records.  I

           22  don't think it was flooding on February 12th, 1914, but

           23  I don't know that for sure (sic).

           24      Q.    And what is your definition of a drought?

           25      A.    A period of low precipitation.
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            1      Q.    I believe you mentioned this in direct, but I

            2  just want to confirm.  Do you agree with Mr. Burtell's

            3  flow numbers and depths?  Actually, now that I mention

            4  it, you said that his depths are different than what

            5  you would have come up with; is that correct?

            6      A.    No, that's not correct.

            7      Q.    What is your opinion of Mr. Burtell's flow

            8  rates and depths?

            9      A.    I specifically talked about his estimates of

           10  the depth in my direct testimony, and I indicated that

           11  because he used field-measured data at the gauges to

           12  estimate those depths, they're likely on the high side

           13  of what you would find if you were able to go out and

           14  make the same measurements at other locations along the

           15  river.

           16      Q.    Is it possible to make those same

           17  measurements today?  Is it possible to measure depths

           18  of the river today?

           19      A.    Sure.

           20      Q.    Could you compare the depths at the gauge

           21  versus depths at places you might rather ascertain the

           22  depths?

           23      A.    Sure.

           24      Q.    Did you do that?

           25      A.    No.
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            1      Q.    Were you here for Mr. Gookin's presentation?

            2      A.    I believe so.

            3      Q.    And did you see his cross sections?

            4      A.    Yes.

            5      Q.    Are you aware of the n-value he chose?

            6      A.    Can you refresh my memory?  I remember the

            7  discussion, but I don't remember the numbers.

            8      Q.    Okay.  I believe his n-value was 0.022.

            9      A.    Right.

           10      Q.    Before we talk about his n-value, could you

           11  turn to Tab 31?

           12            This is Exhibit X032, Part 123, Sediment and

           13  Erosion Design Guide.  And is this partly authored by

           14  you?

           15      A.    Yes, it is.

           16      Q.    Do you know what year this was authored?

           17      A.    The date on the cover pages that you show me

           18  here is 1994.  I believe that's the final version.

           19      Q.    Is this a guide that you think is accurate

           20  today?

           21      A.    Yes.

           22      Q.    And does this manual describe the procedure

           23  for establishing n-values?

           24      A.    It describes some procedures for estimating

           25  the n-value, yes.
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            1      Q.    What do you mean by some?

            2      A.    Well, there are different ways of going about

            3  it, depending on the type of stream and the

            4  characteristics of the stream.

            5      Q.    Is this the procedure that you would use to

            6  calculate n-values?

            7      A.    Well, again, it depends on the type of stream

            8  and the characteristics of it.  It is a valid method.

            9      Q.    Could you turn to Page -- the same exhibit,

           10  it's Page 3-12?

           11      A.    Yes.

           12      Q.    And could you read the highlighted portion?

           13      A.    Yes.

           14            It says, Coarse sand.  Well, first, the

           15  subsection this is in you haven't highlighted, but it's

           16  key.  Stable channels and floodplains, coarse sand, and

           17  then the base n-value, based on Benson and Dalrymple's

           18  work, is .026 to .035.

           19      Q.    And for an alluvial portion of the Gila,

           20  would you use that n-value range according to your

           21  report here?

           22      A.    That would be a reasonable base n-value, yes.

           23      Q.    Mr. Gookin chose to use an n-value of 0.022.

           24  Do you believe that accurately reflects the roughness

           25  of the channel as he identified it?
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            1      A.    I think that's probably on the low side.

            2      Q.    And if it was a higher n-value, what would

            3  that do to the depth?

            4      A.    Well, they would typically be greater.

            5      Q.    Did you do any of your own calculations to

            6  determine n-value at any parts of the river?

            7      A.    I did not.

            8      Q.    Is it correct to say you determined

            9  navigability without your own determination of what

           10  flow rates and depths were?

           11      A.    That's correct.

           12      Q.    You concluded that the river was too braided

           13  to boat around statehood.  Were you talking about the

           14  low flow channel or the flood channel?

           15      A.    Would you read that again?

           16      Q.    I believe you concluded, and correct me if

           17  I'm wrong, that the river was too braided to boat

           18  around statehood?

           19      A.    I did not conclude that.

           20      Q.    Do you believe the river was too braided to

           21  boat around statehood?

           22      A.    I believe the river did not meet the federal

           23  standard for navigability at around the date of

           24  statehood in its ordinary and natural condition.

           25      Q.    Is that because it was braided?
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            1      A.    In part.

            2      Q.    And when you say in part, are you talking

            3  about the low flow channel was braided or a flood

            4  channel was braided?

            5      A.    I'm talking about the channel of the Gila

            6  River was braided.

            7      Q.    Well, we talked about earlier how there's

            8  multiple channels.  What channel are you referring to

            9  when you say that the channel was braided?

           10      A.    I'm talking about the overall channel that

           11  includes both the flood channel and the low flow

           12  channel and intermediate flow channels.

           13      Q.    And which sections would you say were too

           14  braided?

           15      A.    From the information that I have, there were

           16  many sections that were braided.

           17      Q.    Could you tell us specifically which reaches?

           18      A.    The area from probably at least the

           19  Ashurst-Hayden Dam all the way down to Dome had

           20  characteristics of braiding.

           21      Q.    Do you have any pictures or maps or other

           22  evidence that you used to rely on for that?

           23      A.    You've seen the evidence that I am relying

           24  on.

           25      Q.    Apart from the one photograph of the Gila,
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            1  are there any other pictures that you have in your

            2  report?

            3      A.    No.

            4      Q.    So just to be clear, I didn't quite

            5  understand your last statement.  Was the low flow

            6  channel braided at statehood?

            7      A.    I expect parts of the low flow channel were

            8  braided, parts were not.

            9      Q.    Do you have a percentage of what part you

           10  think was braided?

           11      A.    We discussed that early in the discussion,

           12  and I said, no, I don't have a percentage.

           13      Q.    When you talk about braiding making a river

           14  impractical or impossible to navigate, what kind of

           15  boats are you considering?

           16      A.    I'm considering boats that were in customary

           17  use in the area at the time of statehood.

           18      Q.    So a canoe, can a canoe more easily navigate

           19  portions of a channel that have a sandbar that's split

           20  into multiple channels, can a canoe more easily

           21  navigate than, say, a steamboat?

           22      A.    You would be more likely to be able to float,

           23  paddle a canoe through a section with sandbars, shallow

           24  flow, than you would a steamboat, for sure.

           25      Q.    Did any of the studies you referenced in your
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            1  report assess navigability?

            2      A.    Other than Dr. Schumm's report, I don't think

            3  any of them specifically were directed at the

            4  navigability question.

            5      Q.    If you could turn to Tab 9.  This is your

            6  report, Page 2, and I believe we already read this

            7  section.  I can't quite remember.

            8      A.    Yes, we did.

            9      Q.    Okay.  You mention here that it may have been

           10  possible to float a small boat in some reaches during

           11  some periods of time.  What periods of time would that

           12  be?

           13      A.    When there's enough water in the river to

           14  float the boat.

           15      Q.    Any idea, over the course of a year, when

           16  that might be?

           17      A.    I couldn't specifically say, and it would

           18  really depend on which part of the river you're talking

           19  about.

           20      Q.    If there's a consistent low flow, could it be

           21  all parts of the year?

           22      A.    In some reaches it's possible.

           23      Q.    And what type of boats did you mean by small

           24  boats?

           25      A.    Oh, I had in mind things like canoes,
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            1  rowboats.

            2      Q.    Flatboats?

            3      A.    Flatboats.

            4      Q.    Skiffs?

            5      A.    Possibly.

            6      Q.    Steamboat?

            7      A.    Probably not a steamboat.

            8      Q.    And did you also say that during this same

            9  time period when you could have floated a small boat on

           10  some reaches, this time period of the mid to late

           11  1800s, did you also say that was a time period,

           12  according to tree rings that you analyzed, that that

           13  was a time period of unusually low flows?

           14      A.    First of all, I didn't analyze the tree

           15  rings; but I do take from the results of that analysis

           16  that that was a period that -- the words I used were

           17  usually low flows, and what I really meant by that were

           18  the absence of large flood flows.  Not necessarily

           19  saying the river was completely dry during that time,

           20  but we didn't have the big floods that caused it to

           21  blow out and have the braided appearance that we see

           22  today or we saw around the date of statehood.

           23      Q.    Are you aware of an 1868 flood?

           24      A.    Yes.  That shows up in the tree ring data.

           25      Q.    Are you aware of the 1833 flood?
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            1      A.    I'm not sure.

            2      Q.    I believe that's cited by Huckleberry.

            3      A.    If he cited it, I'm sure it's real, and it

            4  probably also shows up in this.  Well, not necessarily.

            5  It doesn't show up in the tree ring data, which

            6  illustrates that it is possible to have really big

            7  floods even during years that have relatively low total

            8  runoff.

            9      Q.    Could you turn to Tab 22, please?  And this

           10  is Exhibit X032, Part 126, Huckleberry's 1996 report.

           11            Could you read the highlighted portion?

           12      A.    Sure.

           13            The middle Gila River experienced two

           14  catastrophic floods in 1833 and 1868, and anecdotal

           15  evidence (see Huckleberry 1993b) suggests that the

           16  magnitude of the 1833 and 1868 floods on the middle

           17  Gila was greater than that of the 1905 flood, which was

           18  responsible for the dramatic channel changes on the

           19  upper and middle Gila River.

           20                 MR. SLADE:  Chairman Noble, it's been

           21  noted that it's 5:00.

           22                 CHAIRMAN NOBLE:  Oh, you know, those

           23  senior attorneys learn how to tell time.  Just don't

           24  pay any attention to them.

           25                 MR. SLADE:  That's right, I didn't note
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            1  it.  If the Commission --

            2                 CHAIRMAN NOBLE:  What can we do for you?

            3  Are you going to be able to finish this week, I mean

            4  tomorrow?

            5                 MR. SLADE:  Absolutely.

            6                 MS. HERNBRODE:  We are probably fairly

            7  close, Mr. Chairman, but we do have, I don't know,

            8  maybe 10 or 15 minutes more.  I didn't know how long we

            9  have the room.

           10                 CHAIRMAN NOBLE:  I think we probably are

           11  going to have to reconvene tomorrow under any

           12  circumstances and, therefore, this is a good place for

           13  us to recess for the day.

           14                 MS. HERNBRODE:  Thank you.

           15                 CHAIRMAN NOBLE:  Before we leave, who

           16  expects to do some examination tomorrow of this

           17  witness?

           18                 Good.

           19                 Anyone else?

           20                 MR. HOOD:  I may have a couple, but it

           21  would be very, very brief.  I was brief today, as

           22  promised.

           23                 MS. HERNBRODE:  You asked more than one

           24  question.

           25                 MR. HOOD:  I said one line of
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            1  questioning.

            2                 CHAIRMAN NOBLE:  Jody didn't even turn

            3  around and look.

            4                 Okay.  Then we're in recess.

            5                 (The proceedings recessed at 5:03 p.m.)

            6

            7
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