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 1      CHAIRMAN NOBLE: We'll come to order and
 2  we'll ask for a roll call.
 3      DIRECTOR MEHNERT: Commissioner Allen?
 4      COMMISSIONER ALLEN: Present.
 5      DIRECTOR MEHNERT: Commissioner Henness?
 6      COMMISSIONER HENNESS: Here.
 7      DIRECTOR MEHNERT: Commissioner Horton?
 8      COMMISSIONER HORTON: Here.
 9      DIRECTOR MEHNERT: Chairman Noble?
10      CHAIRMAN NOBLE: Here.
11      DIRECTOR MEHNERT: We have all four
12  members here, and I see Matt Rojas is here.  So we're
13  ready to go.
14      CHAIRMAN NOBLE: Now, some of you may
15  note that the facial features of the court reporter
16  have changed this morning.  Jody tends to crack the
17  whip a little harder, so we will take frequent breaks.
18      MR. HELM: You're not going to get away
19  with extended time frames, is what you're saying.
20      CHAIRMAN NOBLE: It's good to have you
21  back, Jody.  We appreciate you.
22      Mr. Slade, are we prepared; and are you
23  ready to go, Rich?
24      THE WITNESS: I am, Chairman Noble.
25      CHAIRMAN NOBLE: Let us begin then.
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 1      CROSS-EXAMINATION (CONTINUED)
 2      BY MR. SLADE: 
 3  Q.   Okay.  Good morning, Mr. Burtell.  Good
 4    morning, Commissioners.
 5  A.   Good morning, Mr. Slade.
 6  Q.   Again, Eddie Slade with the Arizona State
 7    Land Department this morning.  When we left off, we
 8    were talking about the Hayden account, and I believe we
 9    agreed that we're talking about that account because we
10    want to know where the logs got caught up, if on the
11    Salt or on some other area in the river valley.  Is
12    that the discussion we were having when we left off?
13  A.   As I recall, yes, we were trying to debate
14    exactly where he ran into his troubles, yeah.
15  Q.   Okay.  And we're having that conversation
16    because we want to know if the Salt was potentially
17    susceptible for log floating, as others have indicated
18    in other articles.
19  A.   Is that a question, or are you making a
20    statement?
21  Q.   That's a statement.
22  A.   Okay.
23  Q.   So let's pull up your Figure 5B from your
24    report, please.  And as I recall, you had stated that
25    it could have gotten caught up in a canyon in
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 1    Segment 3, and we do have historical maps of Segment 3,
 2    and one of those is in your report at Figure 5B; is
 3    that right?
 4  A.   Yes.
 5  Q.   Okay.  And I believe you had pointed to you
 6    thought there was a canyon in this area.  Are you able
 7    to tell me where that canyon is, in your opinion?
 8  A.   If you could advance.  There we go.
 9        I haven't studied this, Mr. Slade, in any
10    detail, but there is here an area that looks like there
11    might be a bit of a constriction.  I don't believe the
12    photos that Dr. Mussetter presented on behalf of SRP
13    went up this far, but...
14  Q.   Is it your opinion that that area is a narrow
15    constriction?
16  A.   No, I'm -- well, I'm simply suggesting that
17    that might be an area where they ran into problems;
18    that there might be a constriction there where they had
19    trouble getting their logs through.  Again, I don't
20    know, and based on the scale of this map, it's only a
21    guess.  And I guess that's the problem we have with the
22    Hayden account in its entirety.  We just don't know
23    where they ran into their difficulties.
24  Q.   Well, you can take a pretty educated guess
25    that that is a much wider area than, say, the entrance
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 1    into the Roosevelt Dam site, based on this map, right?
 2  A.   Based on this map, yes, where Roosevelt Dam
 3    site is, that would be more of a constriction.
 4  Q.   Okay.  And if you're taking logs down Tonto
 5    Creek, I'm not sure if you've been there or not, but
 6    Tonto Creek is much more narrow than this constriction
 7    that you've pointed out; would you agree with that?
 8  A.   I guess I'm a little confused.  Are you
 9    suggesting they were taking logs down Tonto Creek or --
10  Q.   Let's say they had to take logs down Tonto
11    Creek to get from the Sierra Anchas down to the Salt.
12  A.   I'm not sure if that would make sense,
13    because the Sierra Ancha Mountains are further to the
14    east of Tonto Creek.
15  Q.   Well, in fact, when they did take logs down
16    from the Sierra Anchas, didn't they come down the Tonto
17    area?
18  A.   No.  No, the Sierra Ancha Mountains are east
19    of -- the Sierra Ancha Mountains are roughly due north
20    of where Pinto Creek is.  And if that map can come back
21    up or when it comes up, you can see that's more at the
22    edge of the map to the east.
23  Q.   So in your understanding, how did they get
24    logs down from the Sierra Anchas to eventually the
25    Roosevelt Dam?
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 1  A.   It's not clear from their article, the
 2    newspaper article.  I suspect it was a similar fashion
 3    that -- how they did it with the sawmill.  They must
 4    have hauled them down somehow.  It's unclear.  The
 5    mountains where the trees are are obviously 4 or
 6    5 miles off river.  So I'm not sure how they got them
 7    down.  That's actually a good question.
 8        I do know that when Roosevelt Dam was being
 9    constructed, that they hauled the lumber from the
10    mountains down on a road that they constructed and
11    crossed the Salt River and then proceeded down to
12    Roosevelt, so...
13        But, again, I don't know, Mr. Slade, how
14    Mr. Hayden's group physically got the logs down the
15    mountain.  That's a very interesting question.  I don't
16    know if they had any beasts of burden, if you will,
17    that they could have used, horses or mules, to haul
18    those logs down, pull them down.  I don't know.
19  Q.   The Hayden group you're talking about?
20  A.   The Hayden group.
21  Q.   Yes.  So is another possibility then that
22    maybe they actually were in the headwaters, where logs
23    are right alongside waterways, the White or the Black,
24    and that they didn't have to move it down the whole
25    mountainside, and they just put it in the White or the


Page 2972


 1    Black and began floating those logs down?  That's
 2    another possibility, right?
 3  A.   It's a possibility that seems inconsistent
 4    with at least the account that was written up, the
 5    Hayden biography that SRP recently submitted, that
 6    indicated that they got the logs from the Sierra Ancha
 7    Mountains.
 8  Q.   Now, that was an account recently submitted
 9    and published in the '80s, 1980s, somewhere around in
10    there?
11  A.   It might have been a little bit earlier, but
12    it was a -- it was written by an Arizona historian.
13  Q.   So published about a hundred years after the
14    Hayden account actually took place, right?
15  A.   Not quite a -- probably about a hundred,
16    yeah.
17  Q.   Okay.  And they were probably looking at the
18    same articles that we have?
19  A.   I think when I read the notes at the end of
20    that article, in addition, the author interviewed, I
21    think, but I could be wrong, Mr. Hayden's descendents
22    to try to get a better sense of what was going on.
23        And I'm trying to remember, when Dr. August
24    testified, who also, obviously, has a lot of background
25    with Mr. Hayden, whether this issue of where they
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 1    logged or not came up.  But the Sierra Ancha Mountains
 2    obviously were the closest area where there were logs
 3    that the constructors of Roosevelt Dam went to.  So
 4    it's not unreasonable to think that that would be where
 5    they went.
 6  Q.   And do you remember the Burch trip or the
 7    Meadows trip in 1885?
 8  A.   Yes.
 9  Q.   Okay.  And, in fact, they tried to get logs
10    from the Sierra Anchas or they endeavored to see if
11    that was possible; that was the point of their trip; is
12    that right?
13  A.   My understanding is it was a scouting
14    endeavor.  I don't know if they physically, like
15    Hayden's article suggested, actually physically tried
16    to put logs in the river, but they were trying to scout
17    out that possibility, so...
18  Q.   And do you remember where they started their
19    trip?
20  A.   If you give me a second to refer back to my
21    table.
22        If you -- which Meadows account are you
23    referring to, the 1885 or the 1883?
24  Q.   The one that said they started 4 miles above
25    Tonto Creek on the Salt.
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 1  A.   Yes, they -- what's referred to as Eddy's
 2    Ranch --
 3  Q.   Right.
 4  A.   -- 4 miles above Tonto Creek confluence.
 5        So when I looked at a map, Livingston is
 6    about 10 miles above the confluence, and Livingston is
 7    more adjacent to where the Sierra Ancha Mountains are.
 8    So they certainly, in the 1885 trip, didn't go all the
 9    way up to the headwaters.  So one might argue that the
10    Meadows trip, similar to the Hayden trip, never went up
11    into Segments 2 and 1 and stayed down in Segment 3,
12    so...
13  Q.   And do you remember what the Burch/Meadows
14    trip said about their endeavor to see if logs could be
15    floated?
16  A.   The quote that I have in my table was, quote,
17    asserting [sic] the feasibility of floating logs or
18    lumber down from the Upper Salt River to Phoenix.
19        That was a direct quote from the newspaper
20    article, so...
21  Q.   Did they also say, quote, that the undisputed
22    conclusion is that such work can be successfully
23    carried on?
24  A.   I remember that, and I think what I indicated
25    in my report is maybe that was fortuitous thinking,
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 1    because I don't believe logs were ever successfully
 2    taken down, or at least any accounts that we have, that
 3    either Hayden went back or the Meadows group went back.
 4    And then when they started to construct Roosevelt
 5    Reservoir, once again, they didn't use the river.  They
 6    hauled those logs down to the town of Roosevelt.
 7        So if I've learned anything in reading
 8    newspaper articles and hearing historians and all of
 9    this debate, that article may have been written with
10    the hope that they would do it; but I think the proof
11    is did they ever do it, and I don't think we have any
12    evidence that they did, so...
13  Q.   So the conclusion of those who were in
14    Segment 3, that we know for sure were in Segment 3,
15    because they said they started in the Tonto Basin
16    3 miles -- 4 miles upstream of Tonto Creek, their
17    conclusion was that it was undisputed that logs could
18    be floated down, and there was no constriction that
19    would prevent that?
20  A.   Which then starts to make things kind of
21    confusing now, doesn't it, Mr. Slade, because we've got
22    you're maybe suggesting that Hayden got his logs hung
23    up at the damsite.  And now we've got the Meadows group
24    saying that it's no problem getting the logs from that
25    same area down to Phoenix.
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 1        So I think this comes back to this issue of
 2    how much can we trust newspaper articles and, at the
 3    end of the day, what was actually done, were logs ever
 4    taken down through.  And I'm not aware that they were.
 5    So I --
 6  Q.   And I'm certainly not suggesting that they
 7    got their logs caught on the damsite.
 8        Let's take a look at the articles that Hayden
 9    has.  Let's pull up C028-326.  And in this article they
10    say, quote, On leaving McDowell they followed up Salt
11    River as closely as possible for nearly 200 miles.
12  A.   Excuse me.  That's not what's up there.
13  Q.   Do you have the articles in front of you?
14  A.   No.  No.
15  Q.   C028-326.  And we talked about this
16    yesterday.  If you're 200 miles following the Salt
17    River as closely as possible, where does that put you?
18  A.   As we discussed yesterday, Mr. Slade, at the
19    time this article was written, there hadn't been any
20    surveys done of the Upper Salt River.  So how or where
21    they came up with their 200, I just don't know.
22  Q.   But my question is, if you follow the river
23    as closely as possible for 2 00 miles, where does that
24    put you, from Fort McDowell?
25  A.   You would be well above the White River.  I
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 1    thought you told me yesterday that the distance was
 2    200 miles from the confluence with the Gila, but maybe
 3    I misunderstood what you said.
 4  Q.   191 miles is the entire Salt River, from
 5    Segment 1 down to the Gila.
 6  A.   Okay.  And did you just ask me 200 miles from
 7    Fort McDowell?
 8  Q.   That's right.
 9  A.   So that would take me above the White
10    confluence.
11  Q.   Let's make sure we have our numbers right.
12    Segment 6, which starts basically at Fort McDowell and
13    goes down to the Gila, is 44 miles long.
14  A.   Okay.
15  Q.   So 191 miles minus 44 miles puts you at
16    147 miles would be to the end of the Salt, at the top
17    of Segment 1.
18  A.   Okay.
19  Q.   Okay.  And they said they traveled 200 miles.
20    So that's another 53 miles.
21  A.   So in this situation they would have -- if
22    you trust the newspaper account and the article says
23    leaving McDowell and going up 200 miles, then they
24    would have been above the confluence of the Black and
25    the White.  They would have been up in -- as you
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 1    indicated, some 40 or so miles further up.  And that
 2    would have meant they would have gone right past the
 3    Sierra Ancha Mountains and kept going.
 4        Why they would have gone up that far, I don't
 5    know.  It's speculation.  I think that might be even a
 6    further line of evidence to make us scratch our heads a
 7    bit about whether that 200 miles is accurate or not.
 8    It says "nearly 200 miles."  It's a rounded number.
 9        I don't know what more to say, Mr. Slade.
10    You can ask me a million different ways.  I don't know
11    exactly where they were, so...
12  Q.   I didn't ask you more than where they are if
13    they went 200 miles upstream.  So you can keep going,
14    if you want.  I'm just going to ask pretty pointed
15    questions.  If you want to answer the question that I
16    ask, that's fine.  If you want to keep going --
17  A.   No, I don't mean to sound frustrated.  I just
18    thought we asked all of these questions yesterday about
19    the same things.
20  Q.   No, there's more evidence that points to them
21    being at the headwaters, so that's why we're going
22    through more evidence.
23  A.   Oh.  I thought this was the article you
24    mentioned yesterday, the 200 miles, so...
25  Q.   This is one of them, yeah.
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 1  A.   Okay.
 2  Q.   And if they're up in the headwaters where the
 3    White is, is that close to where Camp Apache is?
 4  A.   If they went up the White.  I guess they
 5    could have gone up the Black.  But that would put them
 6    in that vicinity.
 7  Q.   Okay.  And Mr. Fuller testified to this.
 8    There are no logs actually on the Salt River until you
 9    get up to the White or the Black.  Do you have anything
10    to dispute that?
11  A.   I haven't been up there, and I think a lot of
12    that is tribal land, where one isn't supposed to go.
13    So I -- if Mr. Sparks or one of his clients would
14    confirm that, that would probably make me feel better.
15  Q.   Okay.
16  A.   But other than that, I can't really agree or
17    disagree.
18  Q.   Okay.  And at the bottom of the article here,
19    the last sentence, I'll read it.  "Having found a good
20    location where pines were plenty and good they made a
21    canoe out of a tree and putting some logs into the
22    river, left six of the party to drive them down while
23    Hayden and Sugert returned home by Camp Apache,
24    San Carlos and old Camp Grant."
25        So Hayden returned home by Camp Apache.
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 1  A.   Okay.
 2  Q.   If he was in the Sierra Anchas, would it be
 3    returning home to go 100 miles out of your way east to
 4    Camp Apache?
 5  A.   I think at this time Hayden lived in Tucson,
 6    or he may have lived in Tucson.  So the only reason he
 7    would want to go through -- Camp Apache and San Carlos
 8    and Camp Grant obviously had roads to the south.  So I
 9    guess the bigger question is, where was he trying to
10    return to.  If he was return -- if he was going to Camp
11    Grant, obviously if, at the time, he wanted to go back
12    to Tempe, I don't know why he would go to Camp Grant,
13    because Camp Grant is on your way to Tucson.
14        So I guess the bigger question is, is why --
15    or where was he returning to.  And I don't know why he
16    would have been wanting to go to Southeastern Arizona,
17    because I have had an opportunity to look at Camp Grant
18    over the years, and that's near the confluence of
19    Aravaipa and the San Pedro, so that's pretty far out of
20    your way if you wanted to be going to the Phoenix area.
21  Q.   And can we pull up Figure 3A from your
22    report?
23        MR. SLADE: If we could pull that up as
24    well.  And if it's possible to zoom in to where it
25    says -- around Camp Apache there and where it also says
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 1    "pine timber."
 2        BY MR. SLADE: 
 3  Q.   So right where Camp Apache is, Mr. Burtell,
 4    there's a demarcation that says "pine timber," and
 5    that's on the White River; is that right?
 6  A.   Yes.
 7  Q.   Okay.  So do you see any other demarcation on
 8    this 1876 map along the Salt that says "pine timber"
 9    other than on the White River near Camp Apache?
10  A.   On this map.  I know on my other map there's
11    another area that says "timber camp."  Let's see.  You
12    know, I'm not seeing anything.
13  Q.   Do you see a demarcation around even the
14    Sierra Anchas that says "pine timber" on this map?  We
15    know there's timber out there.
16  A.   Sure.
17  Q.   But on this map, is there any demarcation
18    that says "pine timber"?
19  A.   On the Sierra Anchas, on this map, no.
20  Q.   Okay.  And this is an 1876 map.  The Hayden
21    trip was in 1873; is that right?
22  A.   That's right.
23  Q.   Okay.
24  A.   Mr. Slade, if we could keep this map up.  I
25    had a couple of homework assignments last night.
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 1  Q.   Go ahead.
 2  A.   And I don't know if you can blow this up even
 3    further, but you were asking me about whether there was
 4    a road that crossed through the Apache Mountains.  It's
 5    actually shown on here.  It's very hard to see, and I'm
 6    going to -- and, actually, where it ends up is right at
 7    the head of Segment 2, where Cibecue Creek -- just
 8    above where Cibecue Creek comes down.
 9        If the Commissioners wouldn't mind, I might
10    approach that.  It might almost be easier to --
11        CHAIRMAN NOBLE: Do you want a ladder or
12    something to stand on?
13        THE WITNESS: No.  Maybe dimming the
14    lights might help.
15        BY MR. SLADE: 
16  Q.   I'll tell you what, Mr. Burtell, is this
17    going to be -- why don't -- this is a good opportunity
18    for you to take care of this on redirect with your
19    counsel, so I can move along and we can finish.
20  A.   Well, I was being responsive to the question
21    you posed to me yesterday.  You were very specific
22    about whether or not there was any way that a road
23    could cross through the Apache Mountains in the
24    McMillenville area.
25  Q.   Sure.
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 1  A.   So I'm just trying to be responsive to what
 2    you asked.
 3  Q.   Yeah, I appreciate that.  But for the purpose
 4    of dimming the lights and moving around, I think that's
 5    a good opportunity for you to do that with your counsel
 6    on redirect.
 7        CHAIRMAN NOBLE: If he so chooses.
 8        MR. SLADE: Sure.
 9        THE WITNESS: So, Commissioner Noble, is
10    this my choice about whether I want to do this or not?
11        CHAIRMAN NOBLE: No, it's your choice
12    whether or not your counsel wants to redirect.
13        THE WITNESS: Okay.  Sure.
14        CHAIRMAN NOBLE: Or feels the
15    information is even worthwhile.
16        THE WITNESS: Okay.
17        CHAIRMAN NOBLE: Apparently Mr. Slade
18    doesn't feel it's worthwhile anymore.
19        MR. HOOD: If it's not worth Mr. Slade's
20    time, then it's not going to be worth any of our time.
21    We'll skip it.  It's on the map.
22        THE WITNESS: The other homework
23    assignment, I had, just for housekeeping, was the
24    Grapevine Springs, and so I had some additional
25    information on that as well.
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 1        BY MR. SLADE: 
 2  Q.   And what did you find with that?
 3  A.   So this one we do want to talk about?
 4  Q.   Sure, go ahead.
 5  A.   Okay.  Two sources of information.  One is a
 6    book that's referenced in my report called Arizona
 7    Place Names, and it provides some context as to how
 8    Grapevine Springs was first named by Europeans.  So
 9    I'll start with that, and then I've got a map that
10    shows some other information.
11        This is on Page 104 of Arizona Place Names.
12    This wasn't introduced into evidence.  We certainly
13    could.  This is a reference in my report.
14        EXAMINATION BY COMMISSIONER HORTON
15        COMMISSIONER HORTON: Mr. Chairman?  Is
16    that the Granger book?
17        THE WITNESS: This, Commissioner, was
18    the book that came out before the Granger book, believe
19    it or not.
20        COMMISSIONER HORTON: Okay.
21        THE WITNESS: Well, excuse me, it is the
22    Granger book.  She had two books.  This was her first
23    book, 1960.
24        On Page 104 it says, "On his third
25    exploratory expedition, King S. Woolsey," I think you
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 1    pronounce it, "in 1864 applied the name descriptively
 2    to this spring because of the many wild grapevines.
 3    The men of the expedition located it in their attempt
 4    to find water because that of the Salt River was too
 5    brackish for drinking purposes.  Grapevine Spring is
 6    actually on the south side of the Salt River, a little
 7    east of the confluence of Tonto Creek with the Salt."
 8        So that's the historic perspective on
 9    how it was named.
10        If you could pull up in my report
11    Figure 5A.
12    
13        CROSS-EXAMINATION (CONTINUED)
14        BY MR. SLADE: 
15  Q.   Does it talk about in the Arizona Place Names
16    what the population was at Grapevine Springs?
17  A.   I read the quote in its entirety, and, again,
18    you're welcome to look at it.  It's -- but, no, I read
19    it.  They did not.
20  Q.   Okay.
21  A.   This now is responsive to your question about
22    if there were people there.
23  Q.   Sure.  What figure?
24  A.   Figure 5A from my report.
25  Q.   And what are you pointing out?
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 1  A.   Grapevine Springs is actually -- was actually
 2    located by the General Land Office surveyors, and there
 3    are a series of roads, as well as a couple of houses,
 4    right at Grapevine Springs.  So the spring was
 5    identified and mapped by the surveyors, and there's an
 6    artery of roads, as well as cultivated fields, in the
 7    area of the spring.
 8  Q.   And is that the road that the Apaches would
 9    have taken heading up or King Woolsey, when he drove
10    the Apaches up to the Apache land at Fort Apache, would
11    he have taken that trail, that road?
12  A.   I don't know whether that road even existed.
13    He was there in 1867.  This map is 1881.  So I don't
14    know whether those roads were even available.  This
15    Figure 5A, the roads that cross through Grapevine
16    Springs, the road is labeled "road to Globe."  So there
17    obviously was a communication artery between Grapevine
18    Springs and Globe.  But the road continues, crosses the
19    Salt, and then heads on up to the northwest.
20        So the area I'm referring to, if you're
21    interested, is in this area right here.  Grapevine
22    Springs is labeled.  It's a little difficult to see.
23    If you really blow it up, you can see a couple of
24    houses and there's agricultural fields.  There are
25    either fields or fences immediately adjacent to
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 1    Grapevine Springs and then an area here that says
 2    "fields" and "field."
 3        So I'm not saying that there was a
 4    metropolis, by any stretch, but in 1881 there
 5    definitely was European settlement in the Grapevine
 6    Springs area.
 7        So I was just trying to, again, be responsive
 8    to your questions yesterday, Mr. Slade.
 9  Q.   I appreciate that.
10        Were they supplying Globe and Miami at that
11    point, would you think?
12  A.   I don't think that's unreasonable.  The mines
13    had been established by that time.  Whether these were
14    homesteaders that were just living off the land or
15    whether they were producing something to sell to the
16    mines, I don't know.
17  Q.   Do you know if there was any desire to supply
18    Phoenix, which already had its own irrigation and
19    farming settlement?
20  A.   I don't understand.  From these fields?
21  Q.   Right.
22  A.   Oh.  I think it would be unlikely that --
23    other than maybe shipping cattle down to Phoenix or
24    driving cattle down to Phoenix; that would be a
25    likelihood.  Whether they were driving grain down to


Page 2988


 1    Phoenix, that would seem a lot less reasonable.
 2  Q.   So we don't know of any goods that they would
 3    have to supply to Phoenix that Phoenix doesn't already
 4    have?
 5  A.   Maybe not supplies, but a situation of mail
 6    or them wanting to get supplies from Phoenix, I could
 7    see there being a two-way path there.  Let alone people
 8    moved around a lot, and so the transportation of
 9    people, as well as goods, either coming up from Phoenix
10    or mail, perhaps, going down, if not timber.  We've
11    talked a lot about timber, so...
12  Q.   Let's talk a little more about timber, and
13    did you put anywhere in your report that the undisputed
14    conclusion of the Burch trip was that logs could be
15    floated from the Salt in Segment 3 down to Phoenix?
16  A.   I don't believe I made that statement in my
17    report.
18  Q.   And why not?
19  A.   I think primarily because there was no
20    evidence that logs were ever taken down.
21  Q.   So is your report a comprehensive report that
22    includes information that may support navigability and
23    may support nonnavigability, or is your report just a
24    report about evidence that supports nonnavigability?
25  A.   I think you're asking me a question of
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 1    whether my report is fair or not in the data; and if
 2    that's what you're asking me, Mr. Slade, I feel very
 3    confident that I was fair in my data.  And I'll give
 4    you an example.  I think I was the only expert in the
 5    Upper Salt to try to reconstruct flows.
 6        The historic accounts that I present in my
 7    report talk about flow conditions during floods, where
 8    the water was waist deep.  So, again, if you're
 9    questioning whether I cherry-picked and just put in
10    data that doesn't support navigation, I strongly
11    disagree, and I think that's an unfair characterization
12    of my report.
13  Q.   But when it came to the Burch articles, and I
14    think there's three or four, and most of them say
15    either logs can undisputably be floated or --
16  A.   Mr. Slade --
17  Q.   Let me finish.
18  A.   Okay.
19        CHAIRMAN NOBLE: Whoa, whoa, whoa.  Let
20    Mr. Slade finish first, and then you can interrupt him.
21        THE WITNESS: Okay.  Fair enough.
22        BY MR. SLADE: 
23  Q.   Yeah.  I don't want to have to stand up and
24    protect myself from being interrupted.
25        Articles that say it's entirely practicable
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 1    to float logs, undisputed conclusion, there's multiple
 2    articles about the Burch trip that state that, in no
 3    uncertain words.  But that can't be found in your
 4    report; is that right?
 5  A.   That's what I was -- and I apologize for
 6    interrupting.  Can we pull up each one of the Hayden
 7    articles?  We're spending a lot of time on this, so
 8    let's walk through each one of the Hayden articles and
 9    find out how many times it says what you're
10    characterizing, because I don't want to take what
11    you're -- you're characterizing those articles, and I
12    just want to be sure that those articles all say
13    exactly what you indicate.
14  Q.   We sure can.
15  A.   So let's pull --
16  Q.   This is the Burch trip, not the Hayden trip.
17  A.   Oh, sure.
18  Q.   This is the Burch or Meadows trip --
19  A.   Okay.
20  Q.   -- however you want to call it, C018 Part
21    132.  And I'm reading the second sentence from the
22    bottom.  "The object of the trip is to ascertain if
23    logs could be floated through the cañon.  If practical,
24    Mr. Burch intends erecting a saw mill at the foot of
25    the Sierra Anchas and floating the logs down the river
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 1    to Phoenix."  And that's the first article we have.
 2  A.   Okay, and so just for me to understand this,
 3    it says if practical, Mr. Burch intends erecting the
 4    saw mill.
 5        So this article at least, it suggests that
 6    when he was interviewed by the newspaper, he told the
 7    newspaper if it's going to -- if it would work, I'll do
 8    it.  And at least this article doesn't suggest that he
 9    knew at that time.
10  Q.   Sure.  And we're just going through all of
11    them.
12  A.   Yep.
13  Q.   And C018 Part 134.  That was actually an
14    article before the trip happened, right?
15  A.   That's right.
16  Q.   Okay.
17  A.   No, it's not.  The trip had already started,
18    it said in the first sentence; but it hadn't concluded.
19    Right?
20  Q.   Yes, before the trip concluded.  They had
21    left.
22        Let's go to C018-133.  There's a lot of
23    articles on this trip, so we've got to find the right
24    ones.  And I'm about two-thirds down the page, and it
25    starts with "The object of the trip was to determine


Page 2992


 1    whether saw logs could be rafted to the Lower Salt
 2    River, and the undisputed conclusion is that such work
 3    can be successfully carried on."
 4        Did I read that correctly?
 5  A.   Catch up with you here, Mr. Slade.
 6        That's what it says.
 7  Q.   Okay.  And this is an article after the trip
 8    occurred?
 9  A.   Can you go back?  I just wanted to see what
10    the -- okay.
11        What's interesting about this, Mr. Slade, is
12    the last sentence of the article.  It says, "If
13    experience should demonstrate that saw logs can be
14    successfully floated from the timber regions to this
15    portion of the Salt River, then the benefits derived
16    from this exploration cannot be overestimated."
17        So the author of the article, I'm assuming,
18    interviewed Mr. Burch, but I think was cautioning their
19    readers about whether or not -- I don't want to suggest
20    what Mr. Burch was saying was hyperbole, but was
21    cautioning the readers whether we still don't have any
22    actual evidence that you could do it.
23  Q.   Sure.  Mr. Burch was a sawmill man, right?
24  A.   That's what the article suggests, yeah.
25  Q.   Okay.  And so there could be other reasons
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 1    why the logs were never floated, like it's difficult to
 2    get them down from the Sierra Anchas.  If you come over
 3    the side of Cherry Creek, it's a precipitous drop, and
 4    as you said, Tonto Creek is not all that close to the
 5    logs?
 6  A.   That doesn't make a lot of sense to me,
 7    because in practice, when the sawmill was established
 8    in the Sierra Ancha Mountains, they hauled the logs
 9    down a five-mile road to the river and then took them
10    off to Roosevelt.  So when the Roosevelt Dam was being
11    constructed, for some reason they figured it out then.
12    Why Burch didn't figure it out, I don't know.  And why
13    he himself didn't decide to build a road and do that, I
14    don't know.
15        So it seems to be, again, a lot of
16    speculation.  And, again, just for fairness, let me say
17    what I put in my report on this issue in Paragraph 25
18    is, I say "There is no evidence that timber drives to
19    Phoenix ever occurred."
20        So I think I fairly reported the fact that
21    there were attempts to drive logs.  I think I also
22    described an article that the State Land Department
23    presented before the Power Line Diversion Dam was
24    constructed that the Bureau of Reclamation thought that
25    they could float the logs down the river, and I mention
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 1    that in my article.
 2        So if you're thinking I'm cherry-picking and
 3    just putting information that is just not towards
 4    navigability, I'll just say again I think that's
 5    grossly unfair.
 6        I put your article in that said that the
 7    Bureau of Reclamation thought they could float those
 8    logs down the river.  And, again, we have no evidence
 9    that they ever did that, so...
10  Q.   So there's another article that says the same
11    thing, Burch thinks it's entirely practicable.
12  A.   Let's -- can we pull it up?
13  Q.   Let's pull it up again, C018 Part 196.
14        And let's go to the last paragraph and blow
15    that up.  Okay.  And I'm going to read the whole thing.
16    "The object of the expedition combined business and
17    well as pleasure; the business portion of the trip
18    being for the purpose of ascertaining the feasibility
19    of floating logs or lumber down the Upper Salt River,
20    where timber of excellent quality grows in abundance,
21    and where Mr. William Burch, one of the party who owns
22    a steam sawmill.  Mr. Burch, who visited our office
23    today is company with Messrs. Robinson and Logan,
24    informs us that he thinks it entirely practicable to
25    float logs down the river to some point in this valley
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 1    where there is a demand for lumber and contemplates the
 2    removal of his mill down here.  The main difficulty is
 3    to get the logs to the river, the timber being some ten
 4    miles back from its bank but with a gradual decline to
 5    the river's edge."
 6        So that supports what we just talked about,
 7    where it may have been difficult to get the lumber down
 8    to the river, in Mr. Burch's opinion?
 9  A.   And I'll just -- I would agree that's in
10    Mr. Burch's opinion.
11        Two things come to mind when you read that.
12    In practice, the folks building Roosevelt Dam somehow
13    were able to practically get the logs down.  And,
14    again, I'm more, perhaps, relying on what in practice
15    happened.
16        The other thing I find interesting about
17    this, and the phrase that I think the historians use
18    about boosterism, is that is it possible that
19    Mr. Burch, when they talked to the reporter, was trying
20    to maybe get investors to help him fund his sawmill and
21    wanted to get interest in building a sawmill up there
22    and may or may not -- I don't want to say he was being
23    untruthful, but I'm not sure whether -- if it was as
24    feasible as he said, why it never occurred.
25        And the third thing that comes to mind is
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 1    Hayden said that he got logs hung up.  Mr. Burch is not
 2    mentioning any problem with floating the river.  So...
 3  Q.   And why would that -- how could those two
 4    things both be true, if Mr. Burch says there's no
 5    problem and Hayden says he got hung up?
 6        Is one possibility that in Segment 3 and 4
 7    and 5, there are no hang-ups for logs; but in the Upper
 8    Salt, on the White and the Black near Fort Apache,
 9    where it says fort timber -- or pine timber and where
10    you go through Segment 1 that has the gulch that
11    Mr. Mickel talked about -- I don't know if you were
12    here for that.
13  A.   I wasn't.
14  Q.   Okay.  Is it a possibility that, in fact,
15    both are true; Hayden got caught up in the headwaters
16    in Segment 1, potentially; but when it comes to
17    Segment 3, there are no hang-ups, because, as we
18    looked, there are no narrow constrictions in the maps
19    that we looked at?
20  A.   I guess that the -- there's a lot of
21    speculation, I think, going on by your -- on your part
22    there, Mr. Slade.  I don't think anything you just said
23    we have any clear evidence of.  It's speculation of
24    whether that could happen.
25        I'll just counter that speculation with my
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 1    own about something made it infeasible, when the
 2    sawmill was operating, to use the Salt River to float
 3    the logs down to Roosevelt.
 4        So I think we'll leave it to the Commission
 5    to debate among themselves why, in practice, that
 6    didn't occur when the sawmill was actually operating.
 7  Q.   Sure.
 8        How long was the Pinto Creek ferry in place?
 9    Do you know?
10  A.   I don't know.  If you know, that would be
11    interesting to me.
12  Q.   I don't.  That's why I'm asking.  I think you
13    mention it in your report.  I didn't know if you have
14    any more evidence of that.
15  A.   If you let me catch up here, that's in
16    Table 1 of my report.
17        It operated, we know, in February of 1905,
18    when, as I put in my comments, the river was in flood,
19    cutting off the supply route to a sawmill in the Sierra
20    Ancha Mountains.
21        So we know it was operating in February of
22    1905.  My professional judgment would be, is once the
23    spring runoff period ended and the flows went down,
24    there may have no longer been the need to operate the
25    ferry.
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 1  Q.   But you don't know if it was multiple years
 2    or how long during a year?
 3  A.   No.  The only account I could find that there
 4    was actually a ferry operating was that 1905 article,
 5    but nothing subsequent to that.
 6  Q.   And there was a ferry at Livingston as well
 7    that you mentioned in -- is that Paragraph 27?
 8  A.   There was an article that your client
 9    introduced talking about the need to build a ferry at
10    Robertson's crossing; but as I indicated in my direct
11    testimony, we don't know whether that was ever built or
12    not.
13  Q.   Okay.  And ferries are an indication that a
14    river's too deep to cross, generally, by wagon or by
15    foot; would you agree with that?
16  A.   During high water.
17  Q.   Let's turn to your modern boating section of
18    your report, and I'm on Paragraph 30 of your report,
19    Page 6.  And the largest paragraph you have here is a
20    quotation from ANSAC's 2007 decision; is that right?
21  A.   Mr. Slade, you said Page 30.  That's not --
22  Q.   Paragraph 30, Page 6.
23  A.   Oh, Paragraph 30.  Excuse me.
24        This is the paragraph that I quoted from the
25    Commission's 2007 report.
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 1  Q.   Okay.  And in this, in the Commission's 2007
 2    report, they cite some flow ranges that they
 3    considered.  I'll read.  "Most of the trips --" I'm
 4    halfway down.  "Most of the trips the witness had been
 5    on, the flow was between 1,500 and 3,000 cubic feet per
 6    second."  Did I read that correctly?
 7  A.   Yes.
 8  Q.   What is the cfs range that you would advise
 9    ANSAC consider for a historic wooden craft on the Upper
10    Salt, be it a small boat or a canoe?
11  A.   I don't understand your question.  You said
12    the amount of water for a historic boat.  I don't know
13    what you're asking.
14  Q.   On the Upper Salt, what range of flow do you
15    think would be preferable for a historic small boat or
16    canoe?
17  A.   What is that historic small boat or canoe
18    being used for?
19  Q.   Commercial enterprise, highway of commerce.
20  A.   What flow would be necessary?
21  Q.   What's the ideal flow range?
22  A.   Quite frankly, Mr. Slade, I don't think there
23    is an ideal flow range in Segment 2.  Low flow, you're
24    going to get battered by rocks.  High flow, and I've
25    watched enough video of high flow, you've got very
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 1    dangerous rapid flow conditions.  So I don't have a low
 2    flow or a high flow that I would recommend that anyone
 3    try to use a wooden boat on the Upper Salt.
 4  Q.   And to come to that conclusion, did you talk
 5    to anyone who boated the Upper Salt or a historic
 6    boater that helped you come to that conclusion?
 7  A.   Unfortunately, we don't -- I've never seen
 8    any evidence that anyone has tried to take a historic
 9    boat along the Upper Salt, so it's speculation on
10    people's parts.
11  Q.   My question was, to come to the conclusion
12    that you just made, that there's no range that's
13    better, did you talk to anyone to come to that
14    conclusion?
15  A.   No, I did not talk to anyone.  I referred to
16    the testimony that has been provided and the boating
17    experts.
18  Q.   Okay.  Are you aware that the high flow
19    conditions of the Upper Salt are not ideal for a
20    historic loaded craft, like a canoe or a small boat?
21  A.   Are you making a statement, or are you asking
22    the question?
23  Q.   Are you aware that people have stated,
24    including Mr. Mickel, that he would use a historic
25    wooden craft at the lower flows, not the high spring
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 1    snowmelt flow?
 2  A.   I wasn't here for Mr. Mickel's testimony, so
 3    I would have a hard time putting into context what he
 4    said or maybe how he was later cross-examined as well.
 5    So I really can't -- I can't opine on that statement
 6    one way or the other.
 7  Q.   So you haven't reviewed Mr. Mickel's
 8    testimony?
 9  A.   I have not, nor was I here when he gave it.
10  Q.   You're aware that he's run a commercial
11    operation on the Upper Salt for 18 years, right?
12  A.   Using modern recreational boats?
13  Q.   Yes.
14  A.   That's all I know now.
15  Q.   And, in fact, you talked to one of his
16    employees, right?  You mentioned that in your report?
17  A.   Oh, you didn't tell me who he worked for.
18  Q.   Mild to Wild Rafting.  He's the president of
19    the company.
20  A.   Oh, okay.  So now, now I'm learning that.
21    Okay.
22        Yes, I talked to -- in Paragraph 32 of my
23    report, I talked to Marley Gabel.  And I had been up in
24    the Miami-Globe area, and the local paper was talking
25    about the upcoming floating season and mentioned that
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 1    last year's season was canceled, and so I reached out
 2    to her to try to understand or reached out to Mild to
 3    Wild to understand why that was.
 4  Q.   And did Marley Gabel give you the impression
 5    that Mild to Wild canceled their season in 2014?
 6  A.   I'll read the quote, and I think I have my
 7    notes from when I talked to her.  What I put in my
 8    report is "Last year, according to Marley Gabel, who
 9    works for Mild to Wild Rafting and Jeep Tours, guided
10    raft trips down the Upper Salt were cancelled on
11    account of low water and associated safety concerns."
12        So that's what she indicated to me.
13  Q.   Did she indicate that Mild to Wild canceled
14    their trips?
15  A.   She said guided raft trips down the Upper
16    Salt were canceled, and that was consistent with the
17    newspaper article.  And I -- somewhere in all my stuff
18    I've got the newspaper article, so I could dig that
19    out.
20  Q.   Do you know if Mild to Wild actually canceled
21    their trips?
22  A.   Marley Gabel indicated that trips were
23    canceled.  Whether -- I don't know what more to say.
24  Q.   And you didn't review Mr. Mickel's testimony,
25    where he said, in fact, they didn't cancel their trips,
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 1    correct?
 2  A.   If that's the case, I don't quite understand
 3    why Marley Gabel would have said that to me when I
 4    talked to her, but...
 5  Q.   Why would the higher snowmelt flows make the
 6    Upper Salt River more dangerous?
 7        CHAIRMAN NOBLE: Mr. Slade, could you
 8    repeat that question after we come back from break?
 9        MR. SLADE: Absolutely.
10        CHAIRMAN NOBLE: Thank you very much.
11    We'll do 15 minutes, about 10 after.
12        (A recess was taken from 9:54 a.m. to
13        10:10 a.m.)
14        CHAIRMAN NOBLE: Let's go ahead and
15    start.  Mr. Slade, are you ready?
16        MR. SLADE: I'm ready.
17        CHAIRMAN NOBLE: Mr. Burtell?
18        THE WITNESS: Yes, Mr. Chairman.
19        CHAIRMAN NOBLE: Bring it on.
20        BY MR. SLADE: 
21  Q.   In your modern boating section, did you do
22    anything to assess flows and boating that occur apart
23    from the high snowmelt boating season?
24  A.   The only thing in addition to what I've
25    looked at here, Mr. Slade, is there's a YouTube video
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 1    that I've viewed that showed some -- and I could
 2    present the YouTube link, if you or the Commissioners
 3    are interested, where a group of rafters I think were
 4    trying to push the limit and they went down the river
 5    in their rubber raft at a cfs, I think it was, 300.
 6    And I know the whitewater folks use the expression a
 7    bony river, and that was very much the case.
 8        They had a lot of trials and tribulations at
 9    that flow.  That was particularly interesting to me
10    because 300 cfs -- and they put in at the top of
11    Segment 2 -- that's about the median flow up there,
12    so...
13  Q.   In your report you don't have anything about
14    boating during flows other than the snowmelt period; is
15    that right?
16  A.   I wouldn't characterize it that way.  What I
17    put in the report is, as I said, the long summary
18    paragraph from ANSAC after they had held what I
19    understand were many, many hearings leading up to their
20    report.  So I think the Commission certainly understood
21    the various times when you could or couldn't do modern
22    recreational boating up there.
23  Q.   You weren't here for Mr. Mickel's testimony,
24    is that what I heard you say?
25  A.   That's right.
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 1  Q.   And were you here for Mr. Dimock's testimony
 2    on the Salt?
 3  A.   On the Salt, no.
 4  Q.   Okay.  So I won't ask you questions about
 5    what they said about the low flow boating period.
 6  A.   Okay.
 7  Q.   Did you do any studies of velocities on the
 8    Upper Salt?
 9  A.   I looked at the velocity data that were
10    associated with the USGS streamflow measurements.  I
11    didn't include those in my report.  I focused more on
12    the depths.  But I certainly came across, in my
13    research on the USGS records, velocity measurements,
14    yeah.
15  Q.   Did you find anything that makes velocities
16    on the Salt an impediment to navigation?
17  A.   My observation in being on the ground at
18    those riffle sites, as well as looking at a lot of
19    YouTube videos where the flows were specified, that
20    these boats are moving relatively quickly.
21  Q.   Specifically; not your observations.  Did you
22    find any data that tells you that velocities are a
23    problem on the Upper Salt for boating?
24  A.   When you say "are a problem for boating,"
25    again, that's a -- again, I'm trying to be responsive.
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 1    A problem for what type of boating, what type of boat,
 2    what are they doing, you know?
 3  Q.   Sure.  Let me back up.  You read the Special
 4    Master's report, right, for Utah?
 5  A.   For Utah, yes.
 6  Q.   And when the Special Master talked about the
 7    San Juan River, do you recall that he talked about
 8    velocities on the San Juan being an impediment to
 9    navigation?
10  A.   I believe that was one of a series of factors
11    that he looked at when he came to his conclusion, sure.
12  Q.   And he listed actual velocities on the
13    San Juan and said that those are greater than those on
14    the Colorado or the Green or the Grand at the time; do
15    you recall that?
16  A.   And that would certainly be consistent with
17    my experience floating on both the Colorado and the
18    Green, sure.
19  Q.   Did you do anything to compare the Upper Salt
20    velocities with the velocities of the San Juan that the
21    Special Master reported?
22  A.   No.  No, I focused on the San Juan's rapids
23    as compared to the Upper Salt's rapids when the
24    velocities were high, so...
25  Q.   Are there any sand waves, like sand waves on
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 1    the San Juan, are there any of those sand waves on the
 2    Upper Salt?
 3  A.   Not that I've seen reported or I observed in
 4    the field, no.
 5  Q.   And you mentioned this yesterday.  I believe
 6    in your report on -- let's see here.  You mentioned
 7    that the Special Master said that there's a 3 foot
 8    requirement for navigation; is that what you said
 9    yesterday?
10  A.   If you could direct me, or I could find the
11    paragraph where I discussed the Special Master.  I can
12    find it.  I don't think I would characterize it quite
13    as you said it, but...
14  Q.   So I'm on your Page 23, and Paragraph 106.
15  A.   Yes, the two indented quotes, first, was
16    related to -- actually, both of the indented quotes
17    were related to a War Department survey of the Green
18    and the Colorado River, and then -- which were
19    presented in the Special Master's report, and then the
20    last sentence on Page 23 is where I tie that into the
21    Special Master.
22  Q.   Okay.  And the first indented quote there,
23    and I'll read it, "There are many cross-overs in both
24    rivers which have a depth of between 2 1/2 and 3 feet
25    during the low-water stage.  This depth is sufficient
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 1    for light draft boats suitable to these rivers, and
 2    3 feet is, therefore taken as the governing low-water
 3    depth to be considered in improvement.  The maintenance
 4    of a greater depth is not warranted by the probable
 5    commerce."
 6        Are you aware that the federal standard for
 7    navigability for improvement is not the standard that
 8    we're dealing with in this case?
 9  A.   I think all along, Mr. Slade, I've indicated
10    that this is another line of evidence that puts boating
11    depths into context.  I'm not in any way suggesting
12    that this is the only piece of information we should
13    look at, but I think it's very telling and should be
14    considered by the Commission in a case which is around
15    statehood; light draft boats, which certainly you've
16    continued to talk about we should be considering for
17    navigation; being used for commerce, all of which seem
18    to be consistent with what we're trying to evaluate
19    here in Arizona.
20        It seemed to me this would be something that
21    the Commission should consider, among many things it
22    considers in its determination.
23  Q.   My question was, are you aware that the
24    standard for federal navigability improvement is not
25    the same standard as the standard for this case?
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 1  A.   What standard are you referring to the
 2    federal improvement standard?
 3  Q.   So you're not aware of that?
 4  A.   And I don't think I infer in my report that
 5    this is a standard for navigability.  I'll just -- I'll
 6    again read the quotes.
 7  Q.   Mr. Burtell, if you just answer my question,
 8    we can move ahead.
 9  A.   I am trying to answer your question,
10    Mr. Slade.
11  Q.   Okay.  My --
12        CHAIRMAN NOBLE: Whoa, whoa, whoa, whoa.
13    I think he wants to rephrase the question.  So let's
14    let him rephrase the question.
15        THE WITNESS: Sure.
16        CHAIRMAN NOBLE: And then let's see if
17    you can answer it.
18        THE WITNESS: Okay.
19        BY MR. SLADE: 
20  Q.   My question is, are you aware that the
21    standard for improving a river for the Federal
22    Government is a different standard than the standard
23    used for State title navigability?
24  A.   I don't under -- I don't know one way or the
25    other.
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 1  Q.   Okay.  Thank you.
 2        On Page 7, Paragraph 33, third sentence, you
 3    say "Taken together, this information indicates that,
 4    prior to significant development, the Upper Salt River
 5    was typically a shallow stream readily crossed by horse
 6    or mule and characterized by rapids and pools."  Did I
 7    read that correctly?
 8  A.   Yes.
 9  Q.   Okay.  So if we go through some of your
10    crossing paragraphs, where people talk about crossing
11    the river, let's go through 35, Paragraph 35.
12  A.   Okay.
13  Q.   This is King Woolsey crossing, and he says,
14    quote, On June 14th, he described -- this is your
15    paragraph, your quote.  "On June 14th, he described
16    fishing in the Salt River at this point as, quote, new
17    to many of us but very fine sport for we had to go into
18    the river and in some places it was up to our necks..."
19        Is that a shallow stream, in your opinion?
20  A.   Mr. Slade, that's a pool where the fish are.
21  Q.   Is that a shallow stream?
22  A.   That's a nonsensical question to me.
23  Q.   Is that a description of shallow water?
24  A.   It's a description of an area of the Salt
25    River that was a pool where there were fish.
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 1  Q.   Okay.  Paragraph 36.  Quote, The water was so
 2    high and turbulent that we could not cross, and it was
 3    some time before we found a fording place, end quote.
 4        Is that a description of shallow water?
 5  A.   It is a description in February 1874 of high
 6    water.
 7  Q.   Not a description of shallow water?
 8  A.   Correct.
 9  Q.   Okay.  Paragraph 37.  We'll just skip to the
10    end.  "He found that the stream could be forded, but
11    running as swiftly as it does in the month of March, it
12    was a sad duty to compel men, women and children to
13    wade through cold water, even though they were Indians.
14    The water was about waist deep to a tall man..."
15        Is that a description of shallow water?
16  A.   Again, this is a description of spring
17    runoff --
18  Q.   Okay.  And now --
19  A.   -- when the water was -- I think it speaks
20    for itself how deep it was.
21        And if I could just interject, Mr. Slade.
22    Perhaps this is why I got a little agitated by your
23    suggestion that I'm not being fair with putting all
24    lines of evidence in the report.  These certainly are
25    lines of evidence that would -- you're having me read
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 1    that shows water that is not shallow.
 2  Q.   Sure.
 3  A.   So...
 4  Q.   You did characterize the Upper Salt was
 5    typically a shallow stream, and we're just going
 6    through the accounts that you've listed, and so far we
 7    haven't come across an account of a shallow stream.
 8    We'll keep going, but so far we haven't.
 9  A.   Well, I disagree with how you just
10    characterized it, because I say in that introductory
11    sentence "The river was at times deeper and more
12    difficult to cross, but usually only following storm
13    events and/or during spring snowmelt."
14        So what we're walking through are spring
15    snowmelt events.
16  Q.   Paragraph 38, and here's a low water.  "At
17    low water, Hodge described the Salt River as a clear,
18    beautiful stream having an average width of two hundred
19    feet for a distance of one hundred miles above its
20    junction with the Gila, and a depth of 2 feet or more."
21        Is that a description of a shallow stream at
22    low water?
23  A.   I don't know what you would characterize as
24    shallow.  At low water, that's the depth that Mr. Hodge
25    said the river was.  And whether he was focusing on
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 1    pools or averages overall, I don't know.  But what I
 2    attempted to do here, Mr. Slade, was provide the
 3    Commission with as many historic accounts as I could
 4    find.  Maybe I missed some.  And put it out there and
 5    let the Commission consider them as they are.
 6  Q.   Okay.  Paragraph 39, and this is from the
 7    archaeologist Bandelier on May 26th.  Is May 26th a low
 8    water time of the year or a high water time of the
 9    year?
10  A.   It depends on the year.  He was here in 1883.
11    We don't have streamflow records, I don't recall, for
12    1883.  May can still have -- as I found when I looked
13    at the June records when Meadows and Hayden went down,
14    May can still have flows that are actually above median
15    flows.  In fact, they're pretty typically above median
16    flows.  So a little hard to know whether that's the
17    case here; but, again, I'm just trying to report what
18    these guys saw.
19  Q.   And the archaeologist Bandelier says "that
20    the Salt River near the mouth of Pinto Creek, quote, is
21    very swift, and as broad as the Gila at San Carlos, but
22    only belly deep."
23        That's around Segment 3.  How deep is belly
24    deep, in your opinion?
25  A.   I guess it depends on how tall the man or
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 1    woman is standing there so...
 2  Q.   Sure.  So average man, how deep is belly
 3    deep?
 4  A.   Well, I'm trying to think of the average
 5    height of a European.  Bandelier, I believe, was of
 6    European decent.  So I guess maybe a couple feet, you
 7    know.  I don't know precisely, so...
 8  Q.   And, so, so far all of the accounts are of a
 9    couple feet or more.  And then you have one account
10    here, Paragraph 40, and the quote says "A shallow --"
11  A.   I'm sorry.  I don't agree with what you just
12    said, because we don't know when Woolsey -- you didn't
13    talk about the second part of the Woolsey account,
14    where they then later crossed it in August, but they
15    make no mention about the difficulties in crossing.  So
16    we don't know how deep it was where they crossed, nor
17    do we know how deep it was when they crossed when they
18    were out there fishing.  So --
19  Q.   Every description that we have of the depth,
20    the actual depth, is a few feet or more?
21  A.   Where they actually specified what the depth
22    is.
23  Q.   Okay.  And Paragraph 40, there's a quote you
24    have from Chamberlain.  "A shallow, rather broad
25    stream, 10 to 50 feet or more in width, and from a few
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 1    inches to a foot or more in average depth."
 2        And that's, in fact, a description of a
 3    shallow river; would you agree?
 4  A.   Again, Mr. Slade, I don't agree with your
 5    characterization of what's -- this is an area where he
 6    was where it was shallow.
 7  Q.   Okay.
 8  A.   As I think I've indicated, where the folks
 9    who did the fishing said it was up to their necks, that
10    was in a pool.  So you can have in a river, and I think
11    the Salt is no exception, pools which are deep -- and
12    I've spent a lot of time on my direct testimony. --
13    pools where are deep and you've got riffles and rapids
14    and bars where it's shallow.  So...
15  Q.   And all I said was, Paragraph 40 talks about
16    a shallow part of a river?
17  A.   No, that's not the words you used.  You said
18    "a shallow river," and so I was just trying to be clear
19    that we're talking about portions of the river, and
20    there's pools that are deep and other parts that are
21    shallow.
22  Q.   Paragraph 40 talks about a shallow part of
23    the river; you would agree, right?
24  A.   That part where Chamberlain was, correct.
25  Q.   And in 1904, is that a drought year or is
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 1    that a median year or a flood year?
 2        Do we have records for that?
 3  A.   I don't know.
 4  Q.   If we looked at your tree ring reconstruction
 5    on Page -- well, you don't have page numbers for that,
 6    but it's your Figure 6.
 7  A.   Sure.  Let me get to that.
 8  Q.   Is 1904 a drought year?
 9  A.   I'm trying to see on that figure which dot
10    would be associated with 1904.  Let me see.  That looks
11    like 1900.  I apologize for the shaky.  And that's '01
12    and that's '02.  So I guess '03 or '04 must be up in
13    here.
14  Q.   That's some pretty rough maneuvering there.
15  A.   Well, here, Mr. Slade.  If the Commission
16    wants, I'll -- can I approach the screen?
17        CHAIRMAN NOBLE: What is the purpose or
18    need for that?
19        THE WITNESS: I was going to use my pad
20    as a straight edge and try to come up and figure out.
21    Mr. Slade seems to be questioning my ability to point
22    out dots, so I just wanted to --
23        BY MR. SLADE: 
24  Q.   Go ahead and use it as a straight edge on
25    your piece of paper there.
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 1  A.   Okay.
 2  Q.   And tell us what you come up with.
 3  A.   Okay.
 4  Q.   And 1905 is pretty easy to use because
 5    there's a mark for it.  So you can take 1905 and then
 6    back off a little bit, right?
 7  A.   1905 was quite high, it looks like, and the
 8    next dot over.  1904 looks like it might be one of
 9    these dots.
10  Q.   Okay.  And if it was one of those dots,
11    that's a drought year, correct?
12  A.   A drought year, and yet he was there in
13    April, which was during the snowmelt, so --
14  Q.   So if you have a drought year in April --
15  A.   Mr. Slade, can I finish my response?
16  Q.   Go ahead.
17  A.   So during a drought year, you still have
18    spring snowmelt.  How much it was that year, I don't
19    know.  So I don't know what the flow conditions were
20    that year.
21  Q.   You have less spring snowmelt in a drought
22    year because you have less snow, right?
23  A.   Yes.
24  Q.   Okay.  You mention the GLO surveys that were
25    done in 1881 in your Paragraph 42, correct?
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 1  A.   Let me get to there.
 2        Yes.
 3  Q.   And are you aware that if a river is more
 4    than 3 chains wide, the surveyor's instructed to
 5    meander one bank?
 6  A.   I guess that would depend on the year they
 7    were out there and the survey manual that they were
 8    using at the time.  I know those manuals changed over
 9    time, so...
10  Q.   Okay.  So they were out there in 1881, I
11    think is what you have, April and early May of 1881?
12  A.   That's right.
13  Q.   And there's a manual in, I think, 1855, 1851.
14    Have you read those manuals?
15  A.   I think there were manuals subsequent to that
16    too.  It's been a long time since I've looked at
17    Dr. Littlefield's report.  I just -- the thing I do
18    recall, Mr. Slade, is that there was a whole series of
19    different instructions, different manuals, and they
20    changed over time.
21  Q.   So you're not aware of what the instructions
22    were for the surveyors at that time in 1881?
23  A.   I do recall that, as I recall, the standards
24    were additive; that is, they increased their
25    requirements over time.  I understand, with some
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 1    certainty, that by 1881 they were required to meander,
 2    as I think I've indicated here.
 3        "The surveyors at that time were instructed
 4    to meander both banks of rivers that they believed were
 5    navigable and meander one bank of rivers considered
 6    well-defined natural arteries of internal
 7    communication."  So...
 8  Q.   And they may have -- you're not sure of this,
 9    but they may have also been instructed to meander one
10    bank if the river is 3 chains or wide longer?
11  A.   If you've got that reference, that would be
12    helpful for me, so...
13  Q.   My question is, you're not aware of if that
14    instruction was in place in 1881 or not?
15  A.   I'm not.
16  Q.   Okay.  And if that instruction was in place,
17    did you do any studies to see what the width of the
18    river was where they did survey?
19  A.   I didn't focus on the widths of the river as
20    an impediment to navigation, so I didn't -- I certainly
21    looked at their field notes, and I think as I've
22    discussed on my direct, I tabulated their qualitative
23    description of what they saw the river was in terms of
24    its depth.  The width information is certainly in
25    there, but I didn't focus on it or look at it, so...
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 1  Q.   So you don't know if, in fact, the surveyors
 2    didn't follow the instructions to meander one bank when
 3    the river was 3 chains wide or wider?
 4  A.   The notes that I looked at and then the
 5    subsequent map were the approved version, and that gets
 6    approved at a level that's high above the surveyors.
 7        So I can't disagree with you completely, but
 8    I also can't agree with you that these are approved
 9    surveys, approved survey notes, and they would not have
10    followed the instructions.  Whoever reviewed and
11    stamped off on the maps I would think would have been
12    aware of their instructions.
13        The other point, and I remember in
14    Dr. Littlefield's testimony in other river cases, at
15    times the surveyors were given specific instructions
16    about how to survey a river.  And I did not dig that
17    deep to see whether or not they perhaps in this case
18    were given specific instructions not to do that, so...
19        I don't -- I guess my point here -- and I
20    apologize for rambling, as I'm known to do. -- I don't
21    think it's fair to then characterize these surveyors as
22    throwing their methodology book out the window.  I
23    don't think that's fair, particularly in light of the
24    fact that these are approved maps and approved survey
25    notes.
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 1  Q.   And they made some notes about shallow water
 2    in 1881.  Was 1881 a drought year as well?
 3  A.   We know they were out there in the
 4    springtime.  I didn't look at 1881, as to whether that
 5    was a wet or dry year.
 6  Q.   Based on your Figure 6, was that a wet or dry
 7    year?
 8  A.   Let me look.  Just give me a second, and I'll
 9    use that straight edge approach again.  It looks
10    like -- it looks like it is the third dot over, right
11    there.  So on an average flow basis -- and, again, this
12    is average flow, not median flow.  The median flows, I
13    should probably point out, are going to be less than
14    this, and we've spent a lot of time talking about
15    average versus median flows.  So one thing for the
16    Commission to consider is this is an average flow
17    reconstruction, not a median flow.
18        It's below the average.  Whether or not it
19    would be below the median, I don't know.
20  Q.   It's well below the average, right?
21  A.   It's -- yeah, it's right here, and here is
22    the average.
23        So the question, I think, that's probably
24    more relevant for these comparisons you're making is
25    what's the median flow and how would the median flow
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 1    compare to this, so...
 2  Q.   If we know there was less flow in a year, is
 3    it a good probability that the median flow was lower
 4    during that year?
 5  A.   Yes.  The question is, is how much lower.  So
 6    I was just going to do a calculation here using my
 7    estimates of median flow in cfs and convert that into
 8    acre-feet.  So let me see.
 9        It looks like, Mr. Slade, that if you look at
10    flow from the media perspective, the median annual
11    discharge is more on the order of about 220,000, and
12    that's using -- I used about 300 cfs.  Actually, let me
13    use a little bit higher.  This is -- see, this is at
14    Roosevelt.  So if you could just give me a quick
15    second.
16  Q.   I don't need this information, so if you
17    want --
18  A.   No, but it's -- I think it's responsive to
19    the line of questioning that you're asking me of
20    comparing the flows in a given year.  You're making all
21    your comparisons against averages, and your experts and
22    the other experts have all looked at median annual
23    flows, not averages.  So I think to be fair, if you're
24    going to ask me these questions relating flow in a
25    given year to the line on this plot and make that point
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 1    with the Commission, I think it's only fair that I be
 2    able to look at median flows and compare these flows to
 3    medians.
 4  Q.   We don't have the USGS gages for 1881, do we?
 5  A.   We have my reconstructed flows.
 6  Q.   Okay.
 7  A.   So I can take those reconstructed flows and
 8    convert those into acre-feet and compare that to the
 9    average.
10  Q.   That's a perfect thing for you to do on
11    redirect?
12  A.   So you don't want to do that with me?
13  Q.   No, I don't.
14  A.   Okay.
15  Q.   What was your source -- and we're moving now
16    into the natural impediments to navigation, which you
17    cited as rapids, braiding, and shallow water.  So we've
18    moved on.  We're making progress, and we're talking
19    about rapids now.
20        What was your source for identifying rapids
21    and their class in Segment 1?
22  A.   If you let me refer to my table, Mr. Slade, I
23    tried to -- unlike your expert, I tried to actually put
24    my references there for everyone to see.
25        If you take a look at my Table 4, I have that
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 1    broken into segments, State Land Department Segments 1,
 2    2 and 3, and Footnote (b) explains the source of
 3    information that I used for Segment 1.
 4  Q.   Okay.  I appreciate that.  I guess I missed
 5    that.
 6        Do you know anything about the Anderson and
 7    Hopkinson study?
 8        And what's the title of that?
 9  A.   Just for the record, I have a copy of that.
10    It's entitled "Rivers of the Southwest:  A Boater's
11    Guide to the Rivers of Colorado, New Mexico, Utah and
12    Arizona," the Second Edition.
13  Q.   Thank you.
14        Now, you used the names of the rapids from
15    the U.S. Forest Service; is that right?
16  A.   That's correct.
17  Q.   And then you used the rapid rating from
18    Southwest Paddlers; is that correct?
19  A.   Yes.  And the reason I did that is -- and I'm
20    still a little confused by this, Mr. Slade, and maybe
21    you can clear this up.  Your expert -- and we've asked
22    for the supporting information on where he got his
23    rapid classifications, and he referred to this Forest
24    Service Guide.  And there's two Forest Service guides,
25    a 1995 and a 2000.  Neither one of these guides has
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 1    rapid classifications.  And we've asked you and your
 2    expert to provide us where you got your rapid
 3    classifications from, and this is what we were
 4    provided.
 5        So I looked at these and could not find
 6    within these documents any rapid classifications.  So
 7    Southwest Paddler has those.  There is a subsequent
 8    document that came out, and if you would give me a
 9    second.  And perhaps this is what your expert used,
10    although this wasn't disclosed, I don't think; but I'm
11    sure you'll correct me if I'm wrong.
12  Q.   That's disclosed.
13  A.   This is a 2014 document that does have rapid
14    classifications, and so maybe this is what he used.  I
15    don't think we ever were able to figure out exactly
16    what guide Mr. Fuller used.  And I continue to be quite
17    perplexed as to how he came up with classifications for
18    Segment 1, because I haven't seen anything published
19    that actually goes rapid by rapid, other than a general
20    description in Anderson.  So...
21  Q.   So you didn't see the recent submission,
22    which provided the exact document that Mr. Fuller used
23    with the maps of the river and the rapids from the U.S.
24    Forest Service that lists the exact rapid
25    classifications for each rapid?
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 1  A.   Oh, I did look at what that was disclosed,
 2    and that was the 2000 version of this.
 3        CHAIRMAN NOBLE: Could you please say
 4    what that is?
 5        THE WITNESS: Sure.  It's got the same
 6    title.  It's ASLD 371.
 7        And when I looked through this -- and,
 8    again, Mr. Slade, I will apologize to the Commission if
 9    I got it wrong; but when I looked at both the '95
10    version and the 2000 version, and the 2000 is what you
11    recently disclosed, I didn't see rapid classifications
12    in this guide.  But, again, maybe I'm mistaken.  So if
13    you could point that out to me, I -- but I did look at
14    what you recently disclosed.
15        BY MR. SLADE: 
16  Q.   Sure.  We'll have Mr. Fuller point that out
17    on rebuttal.
18  A.   Please.
19  Q.   Sure.
20        Do you have any idea how the rapids change
21    from high flow snowmelt to lower flow, median flow?
22  A.   I've read in these various accounts that the
23    boaters have made, that typically, but not always, the
24    rapid class increases with higher flow, from a boating
25    perspective in a modern recreational craft.  I've also
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 1    seen and been on the river when the flow is less than
 2    what is perhaps optimal boating conditions, and it's
 3    quite rocky.
 4        And so from a navigability perspective, I
 5    think one could argue that during low flows you would
 6    have the challenge of having a lot of protruding rocks.
 7    And under higher flows, you not only have rock issues,
 8    but troubles controlling your boat because the flows
 9    are going to be higher.
10  Q.   Have you ever talked to anyone that's boated
11    the river at low flow?
12  A.   You asked me that question, I think, before
13    the last break.
14  Q.   Right, and remind me what your answer was.
15  A.   I said no.
16  Q.   Okay.  And --
17  A.   What I did is I read the accounts.
18  Q.   Okay.  And most of those accounts are ratings
19    and guides for the high flow rafting season, right?
20  A.   I think as a general characterization, that
21    is true; but many of these Southwest Paddler have
22    ranges.  If you look at my Table 4, you'll see these
23    rapids have ranges.  So I suspect these ranges reflect
24    differences in flow.
25  Q.   Segment 3 has fewer rapids than Segment 2; is
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 1    that right?
 2  A.   Fewer named rapids, yes.
 3  Q.   Okay.  Significantly fewer, is that a
 4    characteristic I could use?
 5  A.   Certainly based on the data I tabulated in
 6    Table 4, that's correct.
 7  Q.   Okay.  And why is that?  Why does Segment 3
 8    have fewer rapids than Segment 2, would you suspect,
 9    from a geology perspective?
10  A.   From a geomorphological perspective.
11        Certainly the rocks, of which the river is
12    passing, or the local geology adjacent to the river.
13    Segments 1 and 2 are flowing through bedrock-confined
14    channels.  Most, but not all, of Segment 3, the
15    geological units adjacent to the river, you start
16    getting alluvial deposits, which provide less
17    resistance to a river as it's flowing through.  So
18    typically the floodplains are wider in Segment 3.  And
19    it's kind of a chicken-egg thing, but the gradient is
20    ultimately less in Segment 3, quite a bit different.
21    As I recall, it's the 10 feet per mile versus 25 or so
22    in Segments 1 and 2.
23  Q.   So Segment 3 has a significantly shallower
24    slope than Segment 2?
25  A.   It's a relative thing.  It brings to mind the


Page 3029


 1    Special Master saying that I think the San Juan was 8
 2    or 9 feet per mile, and the Salt in Segment 3 is 10.
 3    So relative to Segments 1 and 2, it's more shallow; but
 4    certainly compared to the Green River or the Colorado
 5    in the Utah area, it's still pretty steep, relatively
 6    speaking.
 7  Q.   And based on your Table 4, for Segment 3
 8    you've listed four rapids total, correct?
 9  A.   Yes.
10  Q.   And are any -- Cliff Hanger you have listed
11    as a II to a III?
12  A.   Actually, it says I to III.
13  Q.   I to III, okay.  I had something covered up
14    there.  I to III.
15        Is that the only Class III rapid in
16    Segment 3?
17  A.   That was rated by Southwest Paddler.
18  Q.   Did you find any rating anywhere else that
19    has a higher rating for rapids in Segment 3?
20  A.   No.
21  Q.   Okay.  From a navigability perspective, would
22    you expect Segment 3 is potentially easier to navigate
23    than Segment 2?
24  A.   It's got its own challenges, which are, I
25    think, distinct from Segments 1 and 2.
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 1  Q.   From a rapid perspective, is Segment 3 easier
 2    to navigate than Segment 2?
 3  A.   From a rapid perspective, if that was the
 4    only factor being considered, yes.
 5  Q.   While this is on my mind, have you read the
 6    Rio Grande case from the U.S. Supreme Court?
 7  A.   Oh, boy, it's been a while.  I think I have
 8    glanced through it, but not studied it in detail.
 9  Q.   Okay.  Because I think you've mentioned a
10    number of times that the Rio Grande was found
11    nonnavigable.  Do you remember if there were any
12    boating accounts that were put into evidence before the
13    Supreme Court for that case?
14  A.   I don't know.  I believe at the time that
15    case was decided, I believe it was before Utah.
16    Certainly historic boats were available at the time.
17    Whether or not the Court considered them, I don't know.
18  Q.   So you don't --
19  A.   I don't even know if there was a Special
20    Master's report separate from the Court decision.
21  Q.   And you're aware that the Court has to make a
22    decision on the evidence that's presented to them,
23    right?
24  A.   I think that's what Courts do, sure.
25  Q.   But you're not aware of what the actual
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 1    evidence that was presented was in the Rio Grande case?
 2  A.   No.
 3  Q.   Okay.  So let's talk about your shallow water
 4    reconstruction that you have put together.  The first
 5    thing that you had to do was select the time period for
 6    developing the reconstruction; is that right?
 7  A.   That's right.
 8  Q.   Okay.  And for the Chrysotile gage, you
 9    selected 1924 to 1939; is that right?
10  A.   If you give me a second, I'll refer to my
11    table.
12        Chrysotile, September '24 through December
13    '39, yes.
14  Q.   And the time period's pretty important that
15    you pick, because if it's not representative of the
16    median or average flow condition, however you want to
17    put it, then it could be a time period that's not
18    useful for reconstructing a natural condition of the
19    river; would you agree with that?
20  A.   I think that's fair, sure.
21  Q.   And it's your position that 1924 through 1939
22    for the Chrysotile gage is a representative period when
23    the river was -- when the flow was in a more natural
24    median condition?
25  A.   I think your expert looked at the full period
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 1    of record for Chrysotile and came up with a median that
 2    I think was within 5 or 10 cfs of my 267.  So I think
 3    then it's probably fair that my time period is
 4    representative of even a longer period of record.
 5  Q.   Let's pull up your Figure 6, please.
 6        And this is the figure that shows --
 7  A.   Figure 6 or Table 6?
 8  Q.   Figure 6.
 9  A.   Oh.
10  Q.   Yeah.  So we're just going to take a look at
11    the time period you chose for the Chrysotile.  I say
12    Chrysotile, you say Chrysotile.  I don't know which
13    one's correct.
14        So 1924 to 1939 is what you picked, and we
15    can see that in Figure 6.  That's sort of the range
16    that's hovering below the dotted line; is that right?
17  A.   I'm sorry, I was just running a quick
18    calculation.  I'm sorry, let me catch up with you.
19    Could you say that again, Mr. Slade?
20  Q.   Sure.  I'm going to point out 1924.
21  A.   Oh, your hand shakes too, huh?
22  Q.   We all shake.
23        CHAIRMAN NOBLE: We all grab that thing
24    and hold it.
25        MR. SLADE: There we go.  I guess I
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 1    can't be a surgeon.
 2        CHAIRMAN NOBLE: Or a mechanic.
 3        MR. SLADE: Well, I'm a bad mechanic.
 4        BY MR. SLADE: 
 5  Q.   1924 would be around here; is that correct?
 6  A.   That looks pretty close, yeah.
 7  Q.   And 1939 would be around here?
 8  A.   That's right.
 9  Q.   In all of that time period, I see only one
10    year -- well, first, explain to me, what's the
11    difference between the running average and the blue
12    dots?
13  A.   The blue dots are the -- based on the tree
14    ring studies, that's the flow estimated in that given
15    year.  The running average -- and you can see the first
16    line doesn't start until the fifth year.  So what you
17    do is you take the first five points and you average
18    them, and that's the first part of your line.  And then
19    from there you drop the first point in your average and
20    add the subsequent year, and off you go.
21  Q.   Okay.  It looks like the majority of the blue
22    dots in that 1924 to 1939 period fall below the dotted
23    average line.  Would you agree with that?
24  A.   Yes, and with one caveat, and that is I've
25    calculated what the median annual flow is, and the
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 1    median annual flow is about 330,000 acres, which is
 2    right about here.
 3  Q.   For that time period?
 4  A.   330.  Again, 330,000 is using my
 5    reconstructed flows, converting that into acre-feet in
 6    a year, medians, not averages.  And 325 you can see
 7    here.  That's 400,000, 300,000.  So, actually, when you
 8    come across and consider the median, not the average,
 9    several of those points during my time period are
10    either right at or above the median.
11  Q.   Well, your median flow is based on your time
12    periods that you used, right?
13  A.   The median flows are based on the
14    reconstructed period, of which, for example, the
15    Chrysotile gage matched your expert's gage using the
16    full period of record, so...
17  Q.   What I'm saying is we can't use your median
18    flow to talk about if you used the right period,
19    because your median flow is dependent on whether you
20    use the right period?
21  A.   I don't feel I used the wrong periods.
22    Your --
23  Q.   And that's what we're talking about.  So the
24    period from 1924 to 1939 is -- on this graph the
25    running average is below the total average that we have
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 1    for the record; is that right?
 2  A.   The average, but not the median.
 3  Q.   Okay.  And as we talked about before, we
 4    would expect that if the average is below the
 5    running total for the period of record, then the median
 6    would most likely be below the period of record as
 7    well?
 8  A.   Either I don't understand or I don't
 9    disagree.  I'm trying to figure out which.
10        What we don't have is -- and I can calculate
11    this, and as another homework assignment, use the tree
12    ring records that were -- I should say use these
13    estimated flows based on tree ring records and
14    calculate the median flow for this time period and put
15    that on here and see how that compares.
16  Q.   Okay.  And you didn't do that in this, for
17    your report here?
18  A.   No.  I used the average.  And in hindsight,
19    considering we've all been considering median flows as
20    more representative, in hindsight, I probably should
21    have put median.  It would be more comparable to the
22    type of flow data that we're considering here.
23  Q.   But you would have had to use your median
24    constructed because --
25  A.   No.  No, I guess that's my point, is I can
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 1    take all of the years that were reconstructed by Meko
 2    and Hirschboeck and calculate -- they have annual flow
 3    data, so I can take all of those annual flows and
 4    calculate the median discharge based on the full period
 5    of record.
 6  Q.   Okay.  So we don't know if, in fact, the
 7    period from 1924 to 1939 that is below the average for
 8    the period of record, we don't know if that's also
 9    below the median?
10  A.   What we do know is that when your expert
11    looked at the full period of record, which begins at my
12    period and goes all the way through -- I think he
13    looked through the 1990s at least, he came up with a
14    median that almost exactly matches my median.  So
15    perhaps that, again, is why it's important not to be
16    focusing so much on averages, but more on medians.
17  Q.   Well his median was not a natural
18    reconstructed median; is that right?
19  A.   Right.  No, what I was saying is that his --
20    yeah, I can understand your confusion.
21        His unreconstructed median matches my
22    unreconstructed median.  And so what I'm referring to
23    is, before I added any water back in my Table 7, I have
24    a median discharge of 267 cfs at Chrysotile.  I believe
25    that that almost exactly matches Mr. Fuller's median
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 1    flow when he looked at the full period of record for
 2    Chrysotile, without -- and as you know, your expert
 3    didn't reconstruct any flows.
 4  Q.   That's right.  It's difficult to do that
 5    estimate, to some degree, isn't it?
 6  A.   Well, everything's a challenge.  I certainly
 7    did it, and others have, so...
 8  Q.   And if your period that you chose for the
 9    Chrysotile gage is 100,000, 200,000 acre-feet below
10    what the average reconstructed would be over the period
11    of record -- or, excuse me, what the average over the
12    period of record would be, would that affect what you
13    come up with for a reconstructed median?
14  A.   I wouldn't and shouldn't have compared it to
15    the average.  It would be more relevant to compare it
16    to the median.
17        CHAIRMAN NOBLE: Mr. Slade, could we
18    take a break?
19        MR. SLADE: We can.
20        CHAIRMAN NOBLE: Let's take a break for
21    10 minutes and be back about 11:15.
22        (A recess was taken from 11:03 a.m. to
23        11:17 a.m.)
24        CHAIRMAN NOBLE: Now that we're
25    refreshed, bring it on.
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 1        BY MR. SLADE: 
 2  Q.   And we certainly are in the weeds a little
 3    here, but we are dealing with some technical stuff, and
 4    so I apologize for being in the weeds, but we're trying
 5    to get to the facts of what Mr. Burtell did and just
 6    asking some questions.
 7        So if we return to Figure 6, is the time
 8    period that you chose for the Chrysotile gage of 1924
 9    to 1939, is that time period below the natural flow
10    average that we have from the tree ring records?
11  A.   Below the average, yes.
12  Q.   And is it below the median?
13  A.   I don't believe so.
14  Q.   Do you know?
15  A.   As I think I've indicated, if you looked at
16    the full period of measured, not reconstructed, but
17    measured flow from the Chrysotile gage and looked at
18    the median of that flow, convert that into an
19    acre-foot, you come up with on the order of, I think I
20    mentioned, Chrysotile at -- well, this is for the Salt
21    River near the Roosevelt Dam, so I would have to use
22    the data for that gage further down.  And so that, it's
23    a little less than 300,000 acre-foot in a year.
24  Q.   Okay.
25  A.   And if you look at that, it's down here.
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 1  Q.   Sure.  But all those points are points of the
 2    average.  So every single one of those points would
 3    shift down.  So you can't just take 300 and compare it
 4    to those points?
 5  A.   Mr. Slade, you misunderstand what this table
 6    is, or this graph.  These points are not averages or
 7    medians.  This is the estimated annual flow at the
 8    Roosevelt Dam reconstructed using tree rings.  So these
 9    points are just that.  They are annual data.  So
10    perhaps just, if you could, forget my five-year running
11    average, forget my average flow, and just focus on
12    these points.  These are points that Meko and
13    Hirschboeck estimated, based on tree rings, is how many
14    acre-feet of water passed the Roosevelt Dam.
15        If you take all of those annual measurements
16    and you look at their median, based on the data that we
17    have for the Roosevelt gage at least, where it was
18    actually measured, it was actually measured, the full
19    period of record drops you down on a median perspective
20    on the order of about 300,000 acre-feet, which is down
21    here.  So that line would then be compared to these
22    points.  But it's not a matter of dropping these points
23    up, down or otherwise.  These are the reconstructed
24    flows at that point.
25  Q.   Those points are for average flow on a year;
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 1    is that right, average reconstructed flow for a year?
 2  A.   No.  These points are the flow -- the way
 3    that these tree ring studies are done, Mr. Slade, is --
 4    and I believe you and your client are certainly aware
 5    of this. -- is they look at the total acre-feet of flow
 6    that occurs in a given year.  Not its median, but just
 7    physically how much water in acre-feet passed the gage
 8    in a given year.  That's a number.  Let's say it's
 9    500,000, okay, for example.  That's not a median.
10    That's not an average.  It's a volume of water.
11        What Meko and Hirschboeck did is they looked
12    at tree rings at the time when the gages were being
13    operated.  They didn't calculate a median or an
14    average.  They just compared tree ring width to the
15    volume of water passing the gage at a particular point
16    and came up with a relationship and then used that
17    relationship to go back in time, not to estimate a
18    median or an average, but the annual volume of water
19    passing the gage each year.  And that's what these
20    points represent.
21  Q.   So if you put a median diagram or line up
22    there, those points represent the amount of flow that
23    comes across a gage.  You can't simply compare the
24    median line and say that the points are above it,
25    without shifting some of the points down, because
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 1    they're not related to median at all?
 2  A.   Okay, I'll try it a different way.
 3        CHAIRMAN NOBLE: You really screwed up
 4    again, Rich.
 5        BY MR. SLADE: 
 6  Q.   Let me phrase it a different way.
 7  A.   Yeah.
 8  Q.   You haven't done a calculation that tells us
 9    what the median is from 1924 to 1939 and compared that
10    to the median of the 1361 to 2005 tree ring flow?
11  A.   What I did, Mr. Slade, is --
12  Q.   Just answer that question.  Have you done --
13  A.   Okay, let me try to understand your question.
14  Q.   Okay.  Have you done a calculation that shows
15    that the median flow you used for Chrysotile, 1924 to
16    1939, is below, above, or at what the expected median
17    flow for the whole period of record is?
18  A.   What I haven't done, but I could do, is take
19    all of the reconstructed numbers and calculate the
20    median annual flow based on those numbers.
21    
22        EXAMINATION BY CHAIRMAN NOBLE
23        CHAIRMAN NOBLE: What period of time are
24    you talking about doing that for?
25        THE WITNESS: They're reconstructed back
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 1    to 1361, so --
 2        CHAIRMAN NOBLE: And would you use only
 3    reconstructed, or would you use some of the actual in
 4    that?
 5        THE WITNESS: I would use all of the
 6    reconstructed.
 7        CHAIRMAN NOBLE: Does it continue to go
 8    forward until we have actual measurements?
 9        THE WITNESS: You could break it off
10    when they started to use the actual measurements, but
11    the use of tree rings to project flows in the past is
12    based on the years when you have both gage data and
13    tree rings at the same time.  So all of the historic
14    tree ring numbers are based on that relationship when
15    the gages were operating and the trees were growing.
16        CHAIRMAN NOBLE: On the historic tree
17    ring data, the reconstructed data, did you take that
18    into account in the calculations that you did?
19        THE WITNESS: Yes.  What I did and the
20    purpose of this was to show the periods when I looked
21    at -- or the periods of record that I used when the
22    gage was operating and try to put that into context of
23    whether it was wet or dry periods over the long-term
24    period of record.
25        CHAIRMAN NOBLE: Over the long-term?


Page 3043


 1        THE WITNESS: Right.  And I certainly
 2    agree that there are years within the period of record
 3    which I looked at which were not the high flows or even
 4    average flows; but in my opinion, they are certainly
 5    within the range of median flows.
 6        CHAIRMAN NOBLE: Mr. Allen.
 7    
 8        EXAMINATION BY COMMISSIONER ALLEN
 9        COMMISSIONER ALLEN: Yes, follow-up
10    question.
11        THE WITNESS: Sure.
12        COMMISSIONER ALLEN: In this particular
13    thing, the ones that they used to match --
14        THE WITNESS: Yes.
15        COMMISSIONER ALLEN: -- actual data and
16    the point that they had projected as far as
17    precipitation was concerned -- I'm not through.
18        THE WITNESS: Yes.  I'm processing.
19        COMMISSIONER ALLEN: Okay.  Did that
20    time frame include the additional water that had been
21    taken out of the system where it was measured at
22    Roosevelt, in other words, everything that had been
23    taken out upstream?
24        THE WITNESS: Yeah, that's a great
25    question.  I addressed that in a footnote.  Let's see
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 1    if I can find the footnote.
 2        This was never intended to be a
 3    quantitative comparison, but more of a qualitative; and
 4    the reason why is because when they reconstructed the
 5    tree ring -- or the flows based on the tree rings, they
 6    did not attempt to add flow back in during the years
 7    when they had gage data and the tree rings.
 8        COMMISSIONER ALLEN: That's what I
 9    thought.  So in effect, their figures are probably
10    incorrect with regard to the actual flows that would
11    have occurred prior to the time when they had
12    measurements?
13        THE WITNESS: Right.  And so my
14    explanation to account for the medians is you wouldn't
15    have to necessarily adjust any numbers up or down.  It
16    would be whether or not the period of record that I
17    used is relative to the median for these numbers,
18    higher or lower or relative to it.
19        And I tried to -- and that probably
20    didn't help.  Let me read a footnote.  Did that help?
21        COMMISSIONER ALLEN: Keep going.
22        THE WITNESS: Okay.  This will just take
23    me a second to find my text related to this figure.
24        It's on Page 18 of my report,
25    Footnote (k).  "Meko and Hirschboeck reconstructed
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 1    these streamflows by first correlating recent tree ring
 2    widths to the quantity of flow measured at nearby USGS
 3    gaging stations.  This correlation and older tree ring
 4    data were then used to estimate flow conditions before
 5    data were available from the gages.  They did not
 6    adjust the recent streamflow data for upstream cultural
 7    depletions.  As such, the flow data they reconstruct
 8    using tree rings is useful as a relative rather than an
 9    absolute measure of past flows along the Upper Salt."
10        So my point here is that they
11    reconstructed these numbers using a comparison when
12    gages were operating at this time.  So all of the
13    numbers here, theoretically, might be adjusted up, all
14    of them.  So from the point of comparing my period of
15    record to the past, everything is relative.  If even
16    the recent points haven't been adjusted, the past
17    points weren't adjusted either.  So it's a matter of
18    putting the recent period of record into a longer
19    context.
20        Does that help, or not?
21        COMMISSIONER ALLEN: It doesn't help me,
22    because I don't agree with you.  But the point is, what
23    you're saying I understand.  So I know what you did and
24    how you did it.
25        THE WITNESS: Okay.
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 1        And maybe the only other attempt I'll
 2    make to convince you, Commissioner Allen, that what I
 3    did was appropriate is, the Chrysotile gage, as an
 4    example, if you weren't to try to peer back into time
 5    back to 1360, and you were just to look at the complete
 6    period of record for the Chrysotile gage, where, in my
 7    opinion, the amount of cultural diversions, if
 8    anything, are less now or no more now than they were
 9    when the gage first started to operate, and you look at
10    all of just the measured data and you look at
11    Mr. Fuller's or the USGS's quantification of all of
12    that measured data, and you compare that to the
13    measured data during the period of record I looked at,
14    the medians are almost identical.
15        So that suggests to me that my period of
16    record is not unrepresentative of the full period of
17    gaged record, and that's the point I think that is
18    important.
19        COMMISSIONER ALLEN: Yeah.
20        THE WITNESS: And this perhaps has just
21    caused more confusion than I ever intended it to do.
22    
23        CROSS-EXAMINATION (CONTINUED)
24        BY MR. SLADE: 
25  Q.   So you're comparing Mr. Fuller's gage data
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 1    that he put together that goes up to 1996 and starts
 2    when Chrysotile gage began to the whole period of
 3    record?
 4  A.   No.  I'm comparing his, and I think he
 5    referenced the USGS.  They actually ran the statistics.
 6    I'm comparing their statistics, when the full gage
 7    record up through the 1990s, to the median flow that I
 8    calculated, measured median flow during my shorter
 9    period of record, nothing more than that.
10        And when you look at my shorter period of
11    record, measured flows, not reconstructed, and compare
12    that to the fuller or almost complete period of record
13    for when it was measured, they're almost identical,
14    which leads me to believe that my shorter period of
15    record is representative of the full period of gaged
16    record.
17  Q.   Did you state anywhere in your report how
18    many years of the years you chose from 1924 to 1939 are
19    below or above or at what the entire record median
20    would have been?
21  A.   No.
22  Q.   Okay.  You didn't do any of that
23    calculation?
24  A.   This was the closest I came to trying to put
25    my records into a longer term perspective.
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 1  Q.   The period you chose matters for how much
 2    water you end up putting back into the river; would you
 3    agree with that?
 4  A.   Yes.
 5  Q.   Okay.  One of the next things you did is you
 6    considered the depletion from irrigation, and that's
 7    listed in your Table 8; is that right?
 8  A.   Yes.
 9  Q.   And you found that for above Chrysotile there
10    was about 3,000 acres being irrigated between that
11    analysis period that you chose from 1924 to 1939?
12  A.   Yes.
13  Q.   And that 3,000 acres actually comes from a
14    1947 USGS publication; is that right?
15  A.   Let me look at the reference.
16        If you've actually looked at that document,
17    Mr. Slade -- and let me get the reference here.  That
18    1947 document, let me read into the record what the
19    title of it is.  "Summary of Records of Surface Waters
20    at Stations on Tributaries in Lower Colorado River
21    Basin, 1888 to 1938."
22        So that publication came out about 10 years
23    after, and the data that that document summarized was
24    through 1938.
25  Q.   So almost the exact period that you chose for
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 1    your analysis; is that right?
 2  A.   Yes.
 3  Q.   Yeah, great.  So a good time period -- a good
 4    paper to use for figuring out what the irrigation was
 5    like for the analysis period that you chose?  That's
 6    why you chose it, right?
 7  A.   My analysis period was 1924 through '39, so
 8    that was pretty close to covering the same period.
 9  Q.   Do you believe that's a reliable number?
10  A.   When I looked at the totality of irrigation
11    data that I tabulated in Table 2, it seemed reasonable.
12  Q.   And to figure out how much cfs was being used
13    or water was being used for that 3,000 acres of
14    irrigation, you used a rate of 1 cfs per 100 acres; is
15    that right?
16  A.   That's correct.
17  Q.   Can you tell me what the source for that is?
18    I know you mentioned it was a USGS paper on the Upper
19    Gila.  Would you be able to point out to me in your
20    references what that is, exactly?
21  A.   Yeah.  Oh, absolutely.  Unfortunately, we're
22    going to have to -- it takes two steps.  If you look at
23    my Table 8 and you look at references -- or I should
24    say Footnote (c), Irrigation Depletion, I say
25    "Calculated by using a stream depletion rate of 1 cfs
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 1    per 100 irrigated acres.  This rate is based on
 2    historic irrigation diversion data collected by the
 3    USGS along the Upper Gila River and does not account
 4    for spills and return flows.  As noted by Plateau
 5    (2014..." and the rest of that.  That is my Upper Gila
 6    report, of which I brought a copy of.  The pages of
 7    that report, "14 through 15 and Tables 11 through 13),
 8    available information indicates that an appreciable
 9    amount of these historic Upper Gila diversions returned
10    to the river."
11        In that Upper Gila report I provide all of
12    the gaged diversion data for the canals in the Upper
13    Gila, and those are tabulated and cross-referenced back
14    to the USGS documents of which those came.  So it's a
15    two-step process.  First, one has to go to my Upper
16    Gila report, and then pull up those tables to get to
17    the cfs diversions per acres.
18  Q.   Is there a USGS report that you cite in your
19    Upper Gila report that says the diversion ratio is
20    1 cfs per 100 irrigated acres?
21  A.   What those reports do is they, for all of
22    their -- and there's on the order of 30 or 40 different
23    canals.  That might be a bit on the high side.  It has
24    month-by-month diversions over, I think, more than a
25    10-year period.  All of those records then I had to
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 1    crunch, analyze, to come up with the 1 cfs per
 2    100 acres.
 3        As I recall, in the Safford area the cfs per
 4    100 acres was -- I think it was 1 cfs per 75 acres.
 5    But in the Duncan area it was 1 cfs for about
 6    125 acres.  So it was an averaging of the two
 7    irrigation districts to get me the 1 cfs per 100 acres.
 8  Q.   So that 1 cfs per 100 acres is your
 9    calculation that you did, but you won't find that
10    number in any specific USGS study?
11  A.   It's based on the USGS data.  They did not
12    evaluate it and actually relate it to irrigated acres.
13    I did that in the Upper Gila report.
14  Q.   Are you aware that there's -- and I'm sure
15    you are.  You worked at ADWR. -- that there's a
16    hydrographic survey report for the Upper Salt?
17  A.   Yeah.  I have a copy of it here.
18  Q.   And let's pull that out, if you have a copy.
19        We'll pass it out.
20        DIRECTOR MEHNERT: Is that in evidence,
21    Counselor?
22        MR. SLADE: It's in evidence, yeah.
23    C046 Part 381.
24        THE WITNESS: Mr. Slade, when was this
25    entered into evidence?  Because I have not seen this.
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 1        BY MR. SLADE: 
 2  Q.   This was entered in, I believe, on Monday,
 3    but this is a --
 4  A.   On Monday?
 5  Q.   Right.  But this is a report that you
 6    reference in your --
 7  A.   Well, I just -- I didn't have an opportunity
 8    to see portions of this report that you pulled out that
 9    we're going to be talking about.  So, no, I wasn't
10    aware that -- okay.  Monday.
11  Q.   Is this referenced in your report?
12  A.   I don't know if what you're going to show me
13    is referenced.
14  Q.   Did you reference the hydrographic survey
15    report for the Upper Salt in your declaration?
16  A.   The report I did, but I'm not sure if it's
17    the pages you're going to present me.
18  Q.   Well, I'll give you all of it, and we can
19    take a look.
20  A.   Is there an extra copy for me?
21  Q.   Oh, I thought you had it.
22  A.   No, I'm interested to see whether the pages
23    you copied are reflective of my report.
24  Q.   Absolutely.  Let's make sure we have a
25    copy.
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 1        MR. SLADE: Do you have an extra copy?
 2        BY MR. SLADE: 
 3  Q.   There you go.
 4        CHAIRMAN NOBLE: Mr. Burtell.
 5        BY MR. SLADE: 
 6  Q.   Is this the same reference report that you
 7    have there, from the title page?
 8  A.   It's the same report.  I'm not sure if these
 9    are the same pages.
10  Q.   Do you have the whole report with you?
11  A.   I do, and let me see if we are matching here.
12  Q.   Were you working at ADWR in 1992?
13  A.   I was not.  I joined in 1999.
14  Q.   Have you read this report in its entirety
15    before?
16  A.   Not in its entirety, but certainly have paged
17    through most of it, so...
18  Q.   And it's specifically related to the Upper
19    Salt River Watershed.  That's the title of it,
20    "Preliminary Hydrographic Survey Report For the Upper
21    Salt River Watershed"?
22  A.   Yes.
23  Q.   Not the Upper Gila?
24  A.   That's right.
25  Q.   Is there a reason you didn't reference this
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 1    document when you were trying to come to some estimates
 2    of depletion due to acreage that was irrigated?
 3  A.   Yes.  The best and most complete data set
 4    we've got in terms of historic irrigation, at least in
 5    this part of Arizona, is along the Gila.  There are
 6    some limited measurements that DWR took where their
 7    field investigation was in '85 to '92.  So I thought
 8    what was important was to try to go back more close to
 9    the time period when my period of record was analyzed
10    and look at diversions at that time.
11  Q.   But if you're trying to quantify how much
12    water acreage takes, do you think it's better to use an
13    area where that quantification is being estimated, like
14    the Upper Salt, which is the subject of this case, or
15    an area of the Gila?
16  A.   I certainly weighed that comparison, and what
17    was the driver to me is USGS gages that were on these
18    canals in the Upper Gila.  Such data were not available
19    for the Upper Salt, both historically at the time
20    period that I was interested in and the -- just the
21    shear volume of data that was collected historically on
22    the Upper Gila.
23        Then I did a comparison of the elevations of
24    the irrigation areas in the Upper Gila and the
25    irrigation in the Upper Salt.  And then I said to
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 1    myself, well, if anything, the elevations are similar,
 2    and in the Upper Salt, perhaps higher than in the Upper
 3    Gila.  Usually the higher up in elevation you go, the
 4    less irrigation demand there's going to be.
 5        So I found a, in my mind, comparative area
 6    with pretty rigorous data collected by the GS over a
 7    long-term period, which is within my period of record,
 8    at an elevation that is similar to, if not lower than,
 9    irrigation going on in the Upper Gila.
10        And when I considered that, I figured the
11    Upper Gila data made a lot of sense to use that.
12  Q.   So does that mean you were aware that this
13    report had cfs per irrigation acre data in it?
14  A.   It has both cfs per irrigated acres, as well
15    as consumptive use numbers.  And what struck me about
16    the data in this report was, again, it was collected
17    more recently, and it's not gage data; where the USGS
18    actually had gages on these diversion canals.
19        So it didn't seem to me that there was enough
20    data collected at this time that I could draw a strong
21    conclusion about irrigation diversions.
22  Q.   So you made a choice not to use the published
23    ADWR information about the Upper Salt for the Upper
24    Salt case and, instead, use the Upper Gila information?
25  A.   I used published USGS data for the Upper
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 1    Gila, historically collected, rather than a few years
 2    of much more recent data collected by ADWR.
 3        And the other point is, a lot of the DWR data
 4    they would collect when the canals were running near
 5    their maximum level.  The beauty of the data from the
 6    Upper Gila is, it wasn't a question of a field
 7    investigator trying to maximize the capacity of a
 8    canal.  It was actually what was being diverted into
 9    these canals.  So, again, I thought that was more
10    representative.
11  Q.   Okay.  Let's take a look what ADWR found was
12    the cubic feet per second per acreage number.
13        You find 1 cfs per 100 irrigated acres, and
14    if you take 3,000 acres, which you found was above
15    Chrysotile, then you would essentially divide that by
16    100 and get 30 cfs?
17  A.   As an upper limit on the irrigation
18    depletion.
19  Q.   Okay.  So the number you use to divide the
20    irrigated acres, whether it's 100 or 50, makes a
21    difference in what your reconstructed number will turn
22    out to be?
23  A.   It would make a difference in the upper limit
24    that you put on.  Ultimately, this is a difficult
25    process because, as I think I testified during direct,


Page 3057


 1    we still don't have a sense of how much water is coming
 2    back into the system.  So whether you use DWR's
 3    irrigation diversions or mine or if you were to use the
 4    numbers from the Verde, we would all be going around on
 5    what perhaps is the upper limit.
 6        Mr. Hjalmarson certainly thought my estimates
 7    in the Upper Verde were high.  He focused more on
 8    consumptive use.  So I didn't do that.
 9  Q.   So I'll just read from on Page 131, and,
10    again, this is Exhibit C046 Part 381, and I'll read
11    starting at the second full paragraph.
12        Are you with me here?
13  A.   I am.
14  Q.   Okay.  "Under the totals found in Table 3-9,
15    the sum of all of the measured average surface water
16    deliveries is 15.2 cubic feet per second.  A commonly
17    used method for quantifying diversion rights in western
18    states adjudications is to specify a maximum acres per
19    cfs diversion rate.  Utilizing a weighted average
20    diversion rate based upon the acreage served, yields an
21    irrigation season average diversion of about 52.8 acres
22    per cfs.  In most decrees which employ this standard of
23    quantification, these values usually fall within a
24    range of fifty to ninety acres per cfs.  If the system
25    loses [sic] such as evaporation and seepage are
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 1    included, then these losses decrease the amount of
 2    water actually available for application at the field.
 3    This results in a diversion rate of about 60.7 acres
 4    per cfs needed to make up these losses.  The value of
 5    60.7 acres per cfs indicates that most of the
 6    irrigators utilizing surface water in the Upper Salt
 7    River watershed can meet the gross irrigation
 8    requirement with surface water alone."  And I won't
 9    continue.
10        From what we just read, my understanding of
11    that is that 52.8 acres is their estimate, without
12    considering evaporation and seepage that can happen
13    with the canals, and then they use the value of
14    60.7 acres per cfs if you do consider evaporation and
15    seepage.  Is that your understanding?
16  A.   That's what they found during their study,
17    yes.
18  Q.   And you found, on the Upper Gila, 100 acres
19    per cfs?
20  A.   In the -- again, the Safford area, I believe
21    it was about 75, on average; and the Duncan area, it
22    was like 125.  So I averaged those two.
23  Q.   Okay.  So if you used the Upper Salt River
24    study by ADWR and took 3,000 and divided it by 52 or
25    60, you would have more cfs than taking 3,000 and
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 1    dividing it by 100?
 2  A.   If these DWR measurements that were taken in
 3    the '80s and '90s were representative.  The issue I
 4    guess needs to be asked, is how much data did DWR have
 5    when it came up with these numbers.
 6  Q.   Did you do any analysis of that?
 7  A.   I do know that they were out there during a
 8    couple of field seasons.  Having worked at DWR, there
 9    was no gages installed on any of these diversions.  So
10    this would have constituted them going out and taking a
11    direct measurement at a gage site, or I mean at a
12    diversion point.
13        So the amount of data is quite limited, at
14    least, again, in comparison to the breadth of data we
15    had for the Upper Gila.
16  Q.   And for the near Roosevelt gage and the at
17    Roosevelt gage, the same would apply.  You said that
18    4,000 acres was irrigated.  You divided by 100 acres to
19    get your cfs.  If you divided by 60 or 52, you would
20    get more cfs?
21  A.   It would be a larger upper limit number.  It
22    would still be an upper limit.
23  Q.   So you've mentioned throughout your report
24    that your numbers are conservative.  They're not
25    conservative if you use the ADWR study?
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 1  A.   I disagree.
 2  Q.   You estimated well pumpage from mining --
 3  A.   Okay.
 4  Q.   -- in Table 6; is that right?
 5  A.   Let me get to that, Mr. Slade.
 6        Okay.
 7  Q.   Now, the problem that I think I read about
 8    and you explained on your direct testimony was, we
 9    don't have the water usage for the mines during the
10    period of your analysis; is that right?
11  A.   That's right.
12  Q.   But we do have the water usage from the mines
13    from the '70s and '80s; is that right?
14  A.   I'm trying to remember.  In the Water Atlas
15    that I worked on, I believe, for the -- the estimates
16    went back into the '70s, as I recall, as to water use
17    for various purposes, including industrial use in the
18    Upper Salt.
19  Q.   And you made the assumption that the water
20    usage in the '70s and '80s for the mines was similar to
21    water usage in the '20s and '30s, based on production
22    rates being similar; is that right?
23  A.   Due to the processing methods that were used
24    and copper flotation started in about 1915, that same
25    process, which is quite water-consumptive, was being
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 1    used through the 1980s in the Miami-Globe area.
 2  Q.   Did you do any studies to understand if,
 3    after 50 or 60 or 70 years, the mines were more
 4    efficient with water use?
 5  A.   I didn't.  I didn't find anything related to
 6    changes in water efficiency in my work in that area.
 7    I'm not sure if you or your expert found anything on
 8    that topic, but I didn't.
 9  Q.   Did you look?
10  A.   I did.  Yeah, I certainly looked a lot on it,
11    that area and related water use; and I've never come
12    across anything that would suggest that efficiency
13    changed over time.
14  Q.   So you wouldn't expect that a mine would
15    become more efficient over 60 years with its water
16    use?
17  A.   The greatest efficiency in mines was the
18    capture or recycling of water that went out to the
19    tailings facilities.  So that's where the real
20    technology came; is that in the past they would
21    discharge the tailings out to the tailings dam.  They
22    would not recover, necessarily, that water.  But over
23    time technology improved with tailings deposition, and
24    they were able to recover more water back from those
25    tailings than they had in the past.


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


(25) Pages 3058 - 3061







Navigability of the Salt River 
Nos. 03-005-NAV and 04-008-NAV / Consolidated


Volume 14
February 24, 2016


Page 3062


 1        So I think it's more a question of water
 2    recovery than it is water demand.
 3  Q.   And do you know when that water recovery
 4    began with the mines?
 5  A.   I think it was more of an evolutionary thing.
 6    That's a pretty water-poor area, in terms of there not
 7    being a major stream.  So they were -- as I recall,
 8    they were recovering water off the tailings as early as
 9    the 1920s and '30s.  They had various collection ponds
10    that stored the water that they recovered from the
11    tailings.  So a lot of the technology in terms of
12    mining and copper flotation developed in the
13    Miami-Globe area, so...
14  Q.   So if mines used more water in the '20s and
15    '30s than they did -- for the same amount of copper,
16    than they did for the same amount of copper in the '70s
17    and '80s, that --
18  A.   I didn't say that.
19  Q.   If they did.
20  A.   If they did?  That's your hypothetical.
21  Q.   Then your numbers would be lower for water
22    usage than in actuality?
23  A.   If your hypothetical is correct, that might
24    be true.
25        CHAIRMAN NOBLE: Got a question?
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 1        COMMISSIONER ALLEN: Yes.
 2        CHAIRMAN NOBLE: Please go.
 3    
 4        EXAMINATION BY COMMISSIONER ALLEN
 5        COMMISSIONER ALLEN: Is there -- have
 6    there been any models developed that would indicate
 7    that the water withdrawal from the Globe-Miami area was
 8    significant enough to have any effect on the flow down
 9    Pinal Creek?
10        THE WITNESS: There has been quite a bit
11    of studies done.  That is a State Superfund site, as
12    you know.
13        COMMISSIONER ALLEN: Yeah.
14        THE WITNESS: And the USGS and certainly
15    the various mines that were involved in that area have
16    published a lot of documents as to the baseflow, I
17    think, in the Pinal Creek and whether it was affected
18    or not.
19        COMMISSIONER ALLEN: Isn't that baseflow
20    that was measured very, very close to Globe and not
21    necessarily down close to the Salt?
22        THE WITNESS: No, actually, Commissioner
23    Allen, where that baseflow was measured is downstream
24    where the Miami operations originally had put in a
25    reservoir for the thought of capturing storm runoff and
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 1    pumping it back up to the mine.  That reservoir quickly
 2    filled up with sediment, and so this so-called Pinal
 3    Creek Dam is where the USGS put their stream gage.
 4        COMMISSIONER ALLEN: Which is where?
 5        THE WITNESS: And it's only about on the
 6    order of 4 or 5 miles upstream of the confluence with
 7    the Salt.
 8        COMMISSIONER ALLEN: Okay.
 9        THE WITNESS: So it's well downstream of
10    where certainly Globe and Miami were.
11    
12        CROSS-EXAMINATION (CONTINUED)
13        BY MR. SLADE: 
14  Q.   Let's turn to Table 7 then, please,
15    Mr. Burtell.
16  A.   Okay.
17  Q.   And this is where you show your reconstructed
18    flows for the Upper Salt; is that right?
19  A.   Yes.
20  Q.   As well as your reconstructed depth.
21        Is your 25 percentile similar to a mean?
22  A.   I believe it's higher than the mean; that is,
23    the associated flow numbers would be higher.
24  Q.   So, in other words, if your near Roosevelt
25    25 percentile is 918, you would expect the mean to be
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 1    less than that?
 2  A.   It would be closer to the 25th percentile
 3    than it would be the 50th, but I think in general, it
 4    might differ from stream to stream, but it should be
 5    bracketed by those numbers.  Perhaps -- and I indicate
 6    this in the report.  As a point of reference, the
 7    Bureau of Reclamation, in their White Book study,
 8    reconstructed flows at near Roosevelt, and they
 9    reconstructed average flows, not median flows.
10        And I believe, and I state it in my report,
11    the near Roosevelt number reconstructed was on the
12    order of, I think, 710 or 720 cfs, which, based on the
13    numbers in my table, are bracketed by the
14    25th percentile or the 50.
15  Q.   And you made the conclusion, I think, in one
16    of your paragraphs that the near Roosevelt virgin 1952
17    report was 710 cfs, as you just said, which is much
18    less than your 25 percentile reconstruction of 918; is
19    that right?
20  A.   A couple hundred cfs less.
21  Q.   And that sort of lent support to the fact
22    that you were adding more water to the river and being
23    more conservative?
24  A.   No, that 710 was their reconstruction of
25    virgin flow.  So it would be, in my opinion,
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 1    comparable.  I put it in the report to allow the
 2    Commission then to compare that to my reconstructed.
 3    So in my mind, it was an apples to apples; Bureau of
 4    Reclamation reconstructed, Plateau reconstructed.
 5  Q.   And Bureau of Reclamation for near Roosevelt
 6    25 percentile virgin flow, in your opinion, was
 7    710 cfs?
 8  A.   No.  The Bureau of Reclamation didn't do
 9    percentiles.  They did an average flow, and their
10    average was the 710.
11  Q.   And you would expect an average to be below
12    your 25 percentile?
13  A.   It depends on the river, but I don't think
14    that would be a bad rule of thumb.
15  Q.   I did have a question about the number you
16    came up with from the BOR.  Do you have that report
17    with you, the 1952 report?
18  A.   I would have to dig for the pages of it.  If
19    you have it, that would help.
20  Q.   I do, and that's evidence C046 Part 382.
21    It's on the back.
22  A.   Okay.
23        CHAIRMAN NOBLE: Saving paper.  I love
24    it.
25        MR. SLADE: Tax dollars.
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 1        BY MR. SLADE: 
 2  Q.   So you had mentioned that the BOR for near
 3    Roosevelt -- and we're on the -- let me put this in
 4    context.  We're at C046 Part 382, and this is a
 5    reference that is the Bureau of Reclamation Water
 6    Supply Report from November 1952.
 7        Did you cite to this reference in your
 8    report?
 9  A.   Yes.
10  Q.   So you've seen this before?
11  A.   I have.
12  Q.   Okay.  And I believe you said that you found
13    that there were 710 cfs calculated for the near
14    Roosevelt virgin flow?
15  A.   Yes.
16  Q.   Okay.  Take a look at the top, at the header.
17    And it says "Undepleted Stream Flow at Selected Gaging
18    Stations and Division Points," and then it says
19    "Average annual stream flow in 1,000 acre-feet based on
20    1914-1945 period."
21  A.   Yes, I see that I made an error here.
22    That -- the 710 was in units of 1,000 acre-feet, and so
23    what I should have done is then divided that, and I
24    would have come up with 980 cfs.
25  Q.   Okay.  And 980 is the reconstruction of their
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 1    virgin mean flow for the near Roosevelt, and that's
 2    significantly -- well, it's higher than your
 3    reconstructed 25 percentile?
 4  A.   It would be 918 versus 980.
 5  Q.   Okay.  And you would expect, I think I heard
 6    you just say, that the 918 would be higher than a mean
 7    for the 25 percentile that you calculated?
 8  A.   Yeah, I said as a rule of thumb, they
 9    should -- typically, I think averages would be within
10    the 25th to 50th.  In this case, their reconstructed
11    number is a bit higher.
12  Q.   So your numbers are lower than what the BOR
13    came up with for their virgin mean reconstruction; is
14    that right?
15  A.   Yes, and I think the one thing I wanted to
16    take a look at, Mr. Slade, if you would just give me a
17    second.
18        Okay.  I was just checking something.
19  Q.   So, again, when you say your numbers are
20    conservative, they're not conservative compared to the
21    BOR virgin reconstruction study?
22  A.   They are -- I would say they are similar to
23    that study.
24  Q.   The BOR study came out higher than your
25    numbers?
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 1  A.   By about 80 cfs or --
 2  Q.   And that's --
 3  A.   Yeah, roughly.  60, yeah.
 4  Q.   And that's if we compared the average to your
 5    25 percentile.  But as I heard you say, you would
 6    expect your 25 percentile to be even higher than an
 7    average?
 8  A.   I said typically that it would -- the 25th to
 9    50th would bracket it, and there certainly could be
10    cases where it's close.  I think I indicated it would
11    be closer to the 25th than it would be the 50th or the
12    median, so...
13  Q.   And the amount of flow that you reconstruct
14    determines the depths that you come up with for your
15    hydraulic rating curve depth estimates; is that right?
16  A.   Sure, sure.
17        MR. SLADE: Mr. Chairman, I'm not sure
18    if this is a good time to take a break, but...
19        CHAIRMAN NOBLE: If you think it is, I'm
20    with you.
21        MR. SLADE: Let's do that.
22        CHAIRMAN NOBLE: We're breaking for
23    lunch.  Let's come back at 1:30.
24        (A lunch recess was taken from 12:07 to
25        1:33 p.m.)
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 1        CHAIRMAN NOBLE: And may the record
 2    reflect the absence of Mr. Henness, of course, as we
 3    start.
 4        Tom, did you work out something on
 5    Friday afternoon?
 6        MR. MURPHY: Well, I think probably the
 7    best way to do it would be just to go as long as I
 8    could until 3:00.  I don't know if there's any --
 9        CHAIRMAN NOBLE: Well, Mr. McGinnis has
10    something important at 3:00 p.m. on Friday, so he would
11    certainly appreciate anything you could do to get us
12    out of here a little bit, you know -- John is saying
13    good-bye at 3:00 p.m.
14        MR. MURPHY: I understand.
15        MR. MCGINNIS: I was going to stay here
16    and go to that late, but if you want to stop then,
17    that's fine.
18        CHAIRMAN NOBLE: So whatever you can do
19    to work out, and we believe that Mr. Gookin will be the
20    witness at that time, and so I'm not aware of any other
21    way to reschedule, but as it looks right now, we are
22    not anticipating concluding this part of the proceeding
23    this week.  So we'll be looking forward to those two
24    two's, plus the four in May.  Is that most likely?
25        MR. MCGINNIS: At least part of May.
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 1    I'm not sure we'll use all four, but at least part of
 2    May.
 3        CHAIRMAN NOBLE: You know, we can get
 4    these windows open, if you want to jump.
 5        MR. ROJAS: We can't, really.  That's
 6    not really an option.
 7        CHAIRMAN NOBLE: Eddie, we've treaded
 8    water as long as we can.  Are you ready to go?
 9        MR. SLADE: I'm having fun listening,
10    and Mr. Burtell is as well.
11        CHAIRMAN NOBLE: Mr. Burtell is trying
12    to get under the table.
13        THE WITNESS: Anywhere I can go other
14    than just sitting here.
15        CHAIRMAN NOBLE: If you're ready, we're
16    ready to go.
17        MR. SLADE: I'm ready.
18        BY MR. SLADE: 
19  Q.   Okay.  When we just left off, Mr. Burtell, we
20    talked about your flow reconstruction, and we were
21    comparing that to the 1952 Bureau of Reclamation virgin
22    reconstruction.  And now I would like to address the
23    reconstructed depths that you came up with.
24  A.   Okay.
25  Q.   And if we look at Table 7, we can see from
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 1    that your reconstructed depths; is that correct?
 2  A.   Let me get to that table, Mr. Slade.
 3        I am there.
 4  Q.   Okay.  The first thing I wanted to note is,
 5    the near Chrysotile gage you've got a paren, for the
 6    reconstructed depth for 25 percentile and
 7    50 percentile, of average; is that right?
 8  A.   Yes, and that is as descriptive for the
 9    average depth, not the average flow, so the average
10    depth of the channel.
11  Q.   Okay.  And how would the depth change if you
12    used the thalweg or the boating channel instead of the
13    average across the channel?
14  A.   Outside of an artificial channel, pretty much
15    all the natural channels that I've looked are going to
16    have one point which is deeper than the other.  So the
17    thalweg would be deeper than the average, and there
18    would also be lower -- or I should say there would be
19    less deep sections.  So channels have deeper and
20    shallower sections, and this is representing the
21    average.
22  Q.   Did I hear you say earlier, maybe it was in
23    direct, that the thalweg would be about two times
24    greater than the average, generally is what you found
25    in your studies?
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 1  A.   When I looked at the two riffles that I
 2    looked at, that was the case.  And your expert's
 3    Manning's analysis for the Upper Salt, where he looked
 4    at the stage, as well as the average depth, that is
 5    what occurred.  I would say that's a rule of thumb.
 6    Again, in different streams or in different areas of
 7    streams, that can change.  But for those particular
 8    cross sections that your expert looked at and the
 9    riffles I looked at, that was the case.
10  Q.   And if we're considering small boats, like
11    the boat like the Edith or canoes, you would expect
12    that they're traveling in what they would consider is
13    the thalweg if they're moving downriver; at least
14    they're trying to be in the thalweg?
15  A.   I would disagree that that's what they could
16    actually do versus what they might want to do.  Even
17    when I was on the Salt, one's ability to look down in
18    the water and see, particularly when you're moving
19    quickly over a riffle, for example, to be able to
20    quickly judge where is going to be deeper or more
21    shallow I don't think is as easy as you perhaps
22    characterize.
23  Q.   But you haven't talked to any boaters that
24    provided that analysis for you about the Upper Salt?
25  A.   Probably the best analysis I saw was the
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 1    folks that went up the Colorado that were with a
 2    seasoned captain going upstream and routinely ran
 3    aground with someone who knew the river pretty well.
 4    So I guess my point is, in theory and in practice are a
 5    different thing on the boat.
 6  Q.   Sure.  Theory is certainly different than
 7    practice, I would agree with you in that sense.  That
 8    may be the case for why we see different opinions from
 9    experts who have been on the river with boats boating
10    the thalweg versus experts who have come up with
11    numbers that are averages for the whole channel; could
12    that be the case?
13  A.   I don't know if I've heard testimony from
14    your expert or others that they could, with confidence,
15    and actually show me the data that every riffle or
16    rapid they went through they were following the
17    thalweg.  I've never seen that evidence put into --
18    before the Commission.
19  Q.   You found for the median, your median flow
20    that you reconstructed, that the average was less than
21    1.7 feet; did I read that correctly?
22  A.   For the Chrysotile gage, correct.
23  Q.   Chrysotile, okay.
24        Based on the draw of a wooden canoe loaded
25    with goods and the velocities of the river that might
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 1    cause it to tip, is 1.7 enough feet for a loaded
 2    historical wooden canoe?
 3  A.   It would depend not on just the fact that it
 4    was a canoe, is it a dugout canoe, what is the size of
 5    the canoe.  I think those would be additional factors
 6    that would need to be evaluated before I or anyone
 7    could answer that.
 8  Q.   Did you do any of that evaluation?
 9  A.   No.  I looked at, again, these reconstructed
10    depths and published records on what boats at the time
11    were being used and their types of operating water
12    depths that were needed for commercial use, so...
13  Q.   The same question for a small boat like the
14    Edith.  Is 1.7 feet, the average for the channel for
15    your median flow reconstruction, is that enough depth
16    for a small historical boat loaded with cargo?
17  A.   I would say my pictures of -- are you
18    referring -- let me ask one follow-up question so I'm
19    trying to be responsive.
20        Are we talking about a particular segment of
21    the Upper Salt?
22  Q.   We're talking about the near Chrysotile gage,
23    where that comes from, so that would be Segment 2.
24  A.   Okay.  I'm sorry.  Yeah, I just wanted to
25    make sure that we -- okay, so we're still on -- these
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 1    questions are relative to Chrysotile recon --
 2  Q.   Yes.
 3  A.   Okay.
 4  Q.   Yes.
 5  A.   I'm sorry.  I just wanted to make sure you
 6    and I were speaking to the same thing.
 7        Mr. Slade, my observations of the velocity
 8    and the turbulence, even under typical median flow
 9    conditions, suggests that even these flow depths might
10    not be enough insofar as watching these boats as they
11    cross through turbulent water.  There's movement, and
12    that movement is going to be increased with a load.  I
13    think the hull of these boats could be driven down into
14    rocks during these crossings where even these depths
15    might not be enough.
16        So it would have some bearing on the
17    turbulence of the water, the design of the boat and its
18    stability, lots of different factors.
19  Q.   Did you provide any of that analysis in your
20    report?
21  A.   I provided these depths and, again, reference
22    documents about operating depths for like craft or
23    light draft boats.
24  Q.   And you mentioned that you watched boats on
25    the Salt, and I think I heard in your direct testimony
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 1    that when you were measuring the riffles, you actually
 2    saw some boats come past you; is that correct?
 3  A.   On my way to the site where the riffles were,
 4    I saw, as I recall, one group of boats pass.  And
 5    certainly there's many YouTube videos that I'm sure
 6    perhaps you and your client have looked at as well
 7    where these folks now put helmet cams on, if you will,
 8    so you're in the driver's seat under various flow
 9    conditions and kind of getting a bird's-eye view of
10    what it's like to go through these rapids.
11  Q.   What boats specifically did you see when you
12    went up to the Upper Salt?
13  A.   As I recall, these weren't commercial rafts.
14    They were plastic kayaks, so...
15  Q.   So the boats that you talked about with
16    Mr. Hood that you observed going through, it was
17    exclusively plastic kayaks?
18  A.   When I was up there looking at the riffles,
19    that's what I saw.  I didn't -- when I was there, and I
20    got there later in the afternoon, and I was there
21    under, again, about median flow conditions, I don't
22    know if there was any active commercial rafting going
23    on.  I didn't see any.  Certainly their operation was
24    there at the U.S. 60, but I didn't see any rafts going
25    down, so...
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 1  Q.   So their operation was there in April when
 2    you went to do your riffle analysis?
 3  A.   It kind of -- I don't want to say it was
 4    closed for business, but there were -- I saw people
 5    that I don't think were on the commercial trips,
 6    because it's pretty close to the put-in.  They were
 7    down at the campsite.
 8        But at the commercial outfitters area, which
 9    is, as you know -- I'm sure you've been there. -- right
10    near the U.S. 60, I didn't see current activity when I
11    was there; but you could tell that, you know, there had
12    been activity that season, in 2015.
13  Q.   And you were actually there at median flow,
14    not the high spring snowmelt flow, as you would
15    describe it?
16  A.   Right.  At the Chrysotile gage, I was almost
17    exactly at my reconstructed median, and, again, I
18    didn't see any rafting.  So I didn't see any commercial
19    operations at that time.
20  Q.   Did the kayaks that passed you, did they have
21    any difficulty?
22  A.   You know, I was trying to stay on -- not run
23    my vehicle off the road.  So there's a road, as you
24    know, that follows the river.  So my focus was more on
25    that, and I just looked down and I saw the kayakers;
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 1    but I wasn't studying them, so...
 2  Q.   Didn't talk to any boaters when you were out
 3    there?
 4  A.   No.
 5  Q.   The near Roosevelt gage that you
 6    reconstructed flow for, you did not reconstruct depth,
 7    because based on your opinion, the gage is located too
 8    close to the diversion dam for the Power Canal; is that
 9    right?
10  A.   And only that, on top of what you said,
11    because of that diversion dam and the impoundment of
12    sediment behind it, I was concerned that the
13    geomorphology had been locally altered or could have
14    been altered by that dam, and so I was concerned that
15    if I used that, that it might not be representative of
16    natural channel conditions.
17  Q.   That's a low head diversion dam, right?
18  A.   The research that I found, Mr. Slade, that
19    it's 7 or 8 feet tall.  Since the -- 7 or 8 feet tall
20    now.  I understand, due to some boating deaths that
21    occurred back in, I think, the '80s, that SRP modified
22    it and I think lowered it somewhat.  My flow
23    reconstruction went back further in time, obviously.
24    So whether it's -- it still, in my mind, still is
25    impounding sediment, and I think it's still 7 or 8 feet
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 1    tall, so -- but it might have been higher in the past,
 2    is my understanding.
 3  Q.   So there's the diversion dam, and then
 4    .7 miles upstream is the gage; is that right?
 5  A.   That's right.
 6  Q.   And when you go to the gage, in that area you
 7    do see riffles; is that right?
 8  A.   Yes, there is.  In fact, even in the old
 9    photograph that I presented in my report, there is a
10    riffle downstream of the gage.  I witnessed a riffle
11    downstream of the gage, as well as upstream, so...
12  Q.   Don't riffles suggest that the impact from
13    the dam is minimal at best?
14  A.   Maybe yes or maybe no.  There is a lot of --
15    right adjacent to that riffle is like a slough, a
16    backwater area filled with sediment.  So when I saw
17    that, I said to myself, well, maybe due to that buildup
18    in sediment caused by the dam, that forced the water
19    over into an area where the velocity got much higher
20    and formed the riffle.
21        So I viewed it as potentially that riffle
22    could have been impacted by the sediment that was
23    formed behind it.  So geomorphologically, again, most
24    folks worry about what's going on downstream of the
25    dam; but in this case, we're pretty close to where this


Page 3081


 1    dam was, and in my opinion, close enough that it could
 2    cause an issue.
 3  Q.   Did you do any -- so you went and saw the
 4    gage site, correct, for that near Roosevelt gage?
 5  A.   Yes.  I was on the ground, sure.
 6  Q.   Did you take any photos of that area?
 7  A.   With regard to the -- to get a better sense
 8    both on the ground and above, is I looked at Google
 9    Earth imagery to try to get a sense of observing the
10    sediment built up behind it.
11        I had a joke with my counselor.  Cost me $100
12    out of it, but I actually dropped the camera that I had
13    with me.  I had my field notes of where I crossed the
14    two riffles that I did measure; but when I went there,
15    good field guy, you take photographs.  $100 later I
16    learned the hard way that GPS units are waterproof, but
17    a disposable camera -- or not a disposable; a digital
18    camera is not, so...
19  Q.   So you hadn't submitted any photos of what
20    that site looks like?
21  A.   We're talking about -- which site are we
22    talking about?
23  Q.   The near Roosevelt gage where you did not
24    submit depths.
25  A.   No, I did not submit those.  And I'll again
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 1    say to you and the Commission, I also looked -- and I
 2    don't know if I stated it in my report, but that I
 3    looked at aerial photography, in addition to being on
 4    the ground, and came to that determination that
 5    backwater affects are probable, in my opinion.
 6  Q.   Did you do any measurements of what the
 7    depths are at the near Roosevelt gage?
 8  A.   No, no.  So, like I said, I scouted it out,
 9    and there is this -- right where the boat ramp is,
10    Mr. Slade, there's this large kind of a slough area, I
11    think where the boats can actually be launched, and
12    there's a lot of sediment in there.  And so what I saw
13    on the ground, I wanted to visit the gage and get on
14    the ground.  But, no, I decided that that didn't make,
15    in my opinion, sense in that area, so...
16  Q.   So you don't know if the depths at near
17    Roosevelt are higher than depths at near Chrysotile and
18    at Roosevelt?
19  A.   No, no.  And, again, because of, at least at
20    the gage site, that sediment effect, if I could have,
21    if there was another access point, I certainly would
22    have gone further upstream.  The closest upstream point
23    with public access was the Horseshoe Bend site that I
24    did go to, and as you know, I've presented evidence on
25    that.
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 1        If you go downstream, you quickly hit that
 2    diversion dam, and then shortly below that, you're in
 3    the backwater of Roosevelt Reservoir, so...
 4  Q.   And with respect to the at Roosevelt
 5    reconstructed depths that you have, the 25th percentile
 6    and 50th percentile, those are maximum depths, in your
 7    opinion, because you base them on the stage height
 8    rather than the weighting measurements; is that right?
 9  A.   Certainly if there had been weighting
10    measurement data -- we have the flow that they
11    determined from the weighting measurements, but what I
12    couldn't get my hands on -- and I visited the USGS
13    office in Tucson and did everything I could to. -- is
14    to actually get the field measurement sheets associated
15    with the field measurements.
16        That would have told me those depths across
17    the channel that would allow me to calculate a cross
18    section and an average.  So I couldn't, and, boy, I
19    tried.  I couldn't find those measurements.  So what I
20    was able to find published was the stage data, and so
21    that's what I used.
22  Q.   So those measurements that you talked about
23    that you couldn't find, they do exist somewhere?
24  A.   I asked Chris Smith, who is the head of their
25    surface water data collection group, and he directed me
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 1    to all the old microfiche.  And I literally went over
 2    to the U of A library with microfiche and went through
 3    them slide by slide looking for the at Roosevelt field
 4    data sheets, and could not find any, unfortunately.
 5  Q.   So you estimated then the depths based on the
 6    stage readings as an option because you couldn't find
 7    the USGS microfiche?
 8  A.   The USGS, yes, did publish the stage data in
 9    a published report, and so I was able to utilize that.
10  Q.   Let's turn to where you did that estimate,
11    Figure 9B, please.  And this is a figure that shows the
12    Roosevelt gage and the stage measurements from 1902 and
13    1904; is that right?
14  A.   That's right.
15  Q.   Are those the only years that are available
16    for that stage?
17  A.   No.  Actually, there's a 1903 and a 1905, and
18    I looked at those.  Believe me, I looked at everything
19    I could.  The problem I had with the 1903 and the 1905
20    is that the data that was collected at low flow did not
21    allow me to estimate the gage height at zero flow.  So
22    that's why I didn't use those.  I used the two years
23    where I was able to, with the existing stage data, make
24    that estimation of zero flow.  Without the zero flow, I
25    wouldn't know what the depth was, so...
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 1        But, no, I certainly looked at it.
 2  Q.   And the zero flow is your estimate that you
 3    came up with; is that right?
 4  A.   It's an estimate that I came up with using a
 5    USGS methodology.
 6  Q.   And I believe you cited to a paper.  Is that
 7    a published, recognized USGS methodology?
 8  A.   It is.  It's a methodology that -- I brought
 9    the reference to the USGS document that describes the
10    methodology.  That methodology was then taken by Win
11    Hjalmarson, who I know you know, and he is credited --
12    and I have a printout from the program.  He is credited
13    with taking that methodology and coming up with the
14    equivalent procedure.
15        And then Ingersoll, who I referenced, took
16    Mr. Hjalmarson's method and coded it into Excel.  So
17    the printout I've got, giving credit to Mr. Hjalmarson
18    as being the one who originated the model that I used.
19  Q.   What is it about the 1903 and 1905 data sets
20    that precluded you from estimating the zero flow gage
21    height?
22  A.   It gets a little complicated.  So,
23    Commissioners, I apologize in advance.
24        What the program does is it uses the three
25    measurements -- it uses three measurements towards the
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 1    lower end of your field measurements and plots those
 2    and comes up with a relationship to then extrapolate
 3    down to zero flow, and how those lower three
 4    measurements are related with each other dictates
 5    whether the model can get a fit.
 6        So probably the easiest way to explain it is
 7    the datas for 1903 and 1905, when I attempted to use
 8    the model to fit those numbers, it wouldn't calculate
 9    for me a zero flow.  So for whatever reason, the data
10    were not consistent with the methodology, so...
11  Q.   Do you know what your percent error could be
12    on your estimate for these stage zero gage height
13    calculations?
14  A.   You know, neither the USGS methodology book,
15    of which Mr. Hjalmarson based his method on, nor his
16    method in the program provided an error, so I don't
17    know.  I will say, however, that this methodology is
18    prescribed by the USGS when they're analyzing their
19    streamflow records; but, again, I don't know what the
20    error bar is.
21  Q.   Certainly makes a difference what your
22    estimate projects as the zero flow value than what you
23    come up with as the median depth for at Roosevelt; you
24    would agree?
25  A.   I didn't look at median depth.  When you say
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 1    median depth, using median flow data for average depth?
 2  Q.   Yes.
 3  A.   I'm just trying to understand what you were
 4    saying.
 5  Q.   Yes.
 6  A.   What estimate you have of stage is critical
 7    in this analysis I did.  So you can imagine I was --
 8    for everyone's sake, I was happy that I at least could
 9    find two years, 1902 and 1904, where I could make that
10    estimate.  I can only imagine your questions,
11    Mr. Slade, if I only had had one.  So it was the best I
12    could do with the data I had.
13  Q.   I believe Commissioner Allen asked this
14    question.  It looks like from 1902 to 1904 there was
15    significant sediment deposition at the gage that would
16    have caused the zero value to increase; am I reading
17    that correctly?
18  A.   I don't know if I came to the conclusion that
19    there was a lot of sediment deposition.
20        Maybe, Mr. Allen, you can --
21  Q.   Well, let me ask you this:  Why is the zero
22    value for 1902 significantly different than the zero
23    value for 1904?
24  A.   I think -- let me see here.  Between 1902 and
25    1904, the thing that's difficult is we don't know what


Page 3088


 1    happened in 1903.  Between 1902 and 1904 the stage came
 2    up, which would indicate some sedimentation between
 3    those years.  The thing that's difficult to know, and
 4    these sand channels can be quite variable over shorter
 5    periods of time, is, between 1902, did it come up, and
 6    then after the typical spring runoff, did it come back
 7    down again, to only go back up again, so...
 8        But grossly from 1902 to 1904, my estimates
 9    of zero stage went up, and so -- and that's at that
10    point, and so the cross section, at least locally then,
11    filled up between those two years at the gage site.
12  Q.   So the same question for the at Roosevelt
13    reconstructed median depth.  Excuse me, maximum depth
14    is what you have for the at Roosevelt.  You call it a
15    maximum depth at your 50 percentile flow?
16  A.   Yes.
17  Q.   Is that deep enough for a historical wooden
18    loaded canoe?
19  A.   I wouldn't be able to answer that unless I
20    knew more about the construction of that boat.  And I
21    think this provides us an indication of the depth of
22    water at the gage site, and I think that depending on
23    how that boat is loaded, if this is the maximum, then
24    that means there's going to be a minimum or values less
25    than that, and I would say that those type of depths
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 1    would present a challenge or certainly could present a
 2    challenge.
 3  Q.   And do you have the same answer then for a
 4    historical wooden small boat?
 5  A.   Yes.
 6  Q.   Did you do anything to calculate what the
 7    minimums would be in that gage area?
 8  A.   The minimum depths?
 9  Q.   Yes.
10  A.   No.  Only that they would be lower than these
11    maximums.
12  Q.   Let's pull up, if you could, Figure 10A from
13    your report, and this is a figure which depicts your
14    measurement of a cross section on the Upper Salt
15    April 7th, 2015; is that correct?
16  A.   Yes.
17  Q.   And you did this measurement yourself?
18  A.   Yes.
19  Q.   One question I have, to begin with, is, all
20    the way on the left side at the zero feet point, what
21    happens to the water there?  It seems that there's not
22    really a bank drawn.
23  A.   Yeah, this was an interesting case where
24    there was a boulder right at left water edge looking
25    downstream.  So the boulder was literally right at my
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 1    zero point.  So I went from a boulder to water.
 2  Q.   Gotcha.
 3  A.   So that's why it dropped off like that.  I
 4    could understand why that would look a little unusual,
 5    but that's what I saw in the field.
 6  Q.   Do you have any pictures that you've
 7    submitted of this cross section area?
 8  A.   Dropped my camera before, unfortunately.  I
 9    do have Google Earth images of where I was.  That
10    location is what I GPSed.  Also dropped my GPS unit in
11    the water, but, fortunately, that was waterproof.  But
12    with an accuracy of about, I think, plus or minus
13    15 meters, that's where I was, so...
14  Q.   I can relate to dropping cameras in the
15    water.
16  A.   I have since gotten a waterproof digital
17    camera, which should save further heartache.
18  Q.   Right in the middle of this cross section
19    there is -- from about 56 feet to, I don't know,
20    85 feet, so let's call that a 30-foot section, that's a
21    foot and a half deep or deeper; do you see that?
22  A.   I do.
23  Q.   Would a wooden canoe or a small boat loaded
24    have any problem in that section?
25  A.   I'll answer that two ways.  If they could


Page 3091


 1    figure out that that was the section and somehow look
 2    below the water surface, I would say that would help
 3    them, because it's probably the deepest of the cross
 4    section.
 5        But having been out there, Mr. Slade, this
 6    even being a riffle and not a rapid, the flow rate and
 7    the turbulence was pretty good here, and this is
 8    another situation where we're not putting a boat on a
 9    flat body of water and measuring its draft.  This would
10    be a case where that loaded boat is going through,
11    granted not very rough water, but rough enough water
12    that it's turbulent, and there would be some up and
13    down motion.  So I'm not even convinced that a heavily
14    loaded small craft might scrape bottom even on this.
15  Q.   You're aware that this section of the river
16    is boated frequently at all boating levels?
17  A.   By, as I understand, certainly kayaks at all
18    levels, but not rafts at all levels.  Modern plastic
19    kayaks.
20  Q.   And you've got a flow rate of 296 cfs, which
21    is close to your reconstructed flow rate; is that
22    right?
23  A.   Yes, with only one clarification, Mr. Slade.
24    I think I said during the direct that measurement was
25    the provisional flow.  It's since been approved at 301,
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 1    for those keeping score.  So a little bit higher has
 2    been approved now, when I was out there.
 3  Q.   Has any boater that you've talked to ever
 4    told you that the riffles are difficult to boat on the
 5    Salt?
 6  A.   I have not talked to boaters on the Salt, and
 7    nor have I heard a boater that I've heard even refer to
 8    who's ever taken a wooden boat down.  I think you've
 9    mentioned that your experts say that they could take a
10    wooden boat down.  I think what would be great for us
11    all is if we actually could talk to someone who did;
12    but, unfortunately, such a person hasn't been brought
13    forth by either side.
14  Q.   Did you ever consider getting a wooden boat
15    and putting it on the river?
16  A.   I'm not a lawyer, Mr. Slade, but as I
17    understand, the burden in this case is not mine.  It's
18    yours and Mr. Helm's, so...
19  Q.   Did you ever consider that?
20  A.   No.
21  Q.   And did you bring a boat with you when you
22    went to this section?
23  A.   No.
24  Q.   Figure 10B, please.
25  A.   Sure.
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 1  Q.   Did I hear you correctly before that you do
 2    own a canoe?
 3  A.   You misheard me.
 4  Q.   Okay.  You don't own a canoe?
 5  A.   No.
 6  Q.   Do you own any boats?
 7  A.   No.  I think my previous testimony was I was
 8    asked -- I don't think I've ever been asked if I own a
 9    boat.  I was asked if I had done any boating, and I
10    talked about my experiences in Colorado and Utah.
11  Q.   And the same question regarding the edges of
12    your measured riffle.  Both edges are below the water
13    line, so can you explain what happened on those edges?
14  A.   Yeah.  This is another case, and it was
15    convenient for me to stretch my tape, is to pick where
16    the riffle was and an area where you've got a boulder
17    to secure the tape, if you will, and then secure it on
18    the other side.  So that's why you've got essentially a
19    value of, what, 1 and a half or 1.7 feet or so right at
20    the edge.  It was at that point there was a big boulder
21    that represented the left edge of water.
22  Q.   So that was the end of river left?
23  A.   Correct.
24  Q.   Because that is the deepest section of the
25    river, so if it continued, it would affect your average
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 1    and potentially your maximum depth?
 2  A.   Right, and that boulder defined the edge, so
 3    it went from zero to 1.6 or 7 just like that.
 4  Q.   And do you see there a quarter on the left
 5    side, for 15 feet of width that's greater than a foot
 6    and a half depth?
 7  A.   Yes.
 8  Q.   And this is at -- below your reconstructed
 9    median flow?
10  A.   It is.  I think I mentioned with Mr. Hood,
11    but for the record, the number 362 is provisional.  The
12    approved number when I was out there at about
13    1400 hours was 373, so add about 10 cfs.
14        Let me refer to my reconstructed flow.  I
15    think I'm about 15 percent less than my median flow.
16    The median I have is 443.  So 373 versus 443.  And I
17    will again point out for the record that that's a less
18    than 443.  In my opinion, that's an upper limit.  So I
19    don't think it would be unreasonable that the actual
20    flow number, the actual reconstructed median is perhaps
21    right in line with 373.
22  Q.   Well, as we talked about earlier, you've
23    continued to cite to your numbers as being less than
24    and your numbers being high numbers.  But when it comes
25    to comparing your numbers to the standard-bearer 1952
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 1    BOR report, your numbers are below what they came up
 2    with?
 3  A.   Again, Mr. Slade, what the Bureau did is come
 4    up with an average flow.  I've never calculated the
 5    average flow.  I either did the 25th percentile or the
 6    median flow.
 7        So you asked me, well, how does that relate
 8    to average flows.  And I said as a rule of thumb, it
 9    typically should be bracketed by the 25th and the 50th,
10    being closer to the 25th percentile.  But I can't sit
11    here today and say for the period of record I use
12    that -- I looked at and all those daily flows, if I
13    took their average, not their median, and then added my
14    reconstructed flows, that I would be necessarily above
15    or below that not 710, as you correctly pointed out,
16    and I thank you for that, but, what was it, 900 and --
17  Q.   80.
18  A.   -- 80, so...
19  Q.   So your --
20  A.   And I don't know because I didn't calculate
21    the average flow from that period of record.  I stuck
22    to the 25th percentile and the 50th percentile.
23  Q.   Then how can you sit here today and continue
24    to state that your flows are on the upper end?
25  A.   Oh, I feel very strongly based on my
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 1    reconstruction techniques, and I think, again, they're
 2    very conservative.  You want to perhaps point out that
 3    the water use in the ADWR report might result in more
 4    water being taken out of the river; but what you're not
 5    addressing is the actual consumptive use of the water,
 6    which is what Mr. Hjalmarson did for the Verde.  You're
 7    also not accounting for the fact that those were
 8    diversion measurements made in the 1980s and '90s.  And
 9    you've never considered that the efficiency of the
10    irrigation system in the '80s and '90s might have been
11    different than the irrigation systems in place in the
12    teens and the '20s and '30s, of which we looked at.
13        But if nothing else -- and I would be more
14    than happy to make this calculation for the Commission.
15    If you want me to take the consumptive use numbers from
16    the Upper Salt HSR and follow an approach similar to
17    what Mr. Hjalmarson did in the Verde, my consumptive
18    uses will go from about 7.2 acre-feet per acre down to
19    less than 3.  And so I will be diverting even less
20    water back -- or out of the river and putting it back
21    in.
22        So I would be more than happy to do those
23    calculations, but I will stick to my original position,
24    and I feel very strongly that my reconstructed flows
25    are on the high side, and I am putting far more water
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 1    back into the river than anyone else has, including an
 2    expert that you apparently thought followed sound
 3    procedures in the Verde.
 4  Q.   But the only explanation you have for the
 5    1952 report being higher than your numbers is that you
 6    don't know how to compare your numbers to the 1952
 7    report?
 8  A.   That's a gross mis -- you're suggesting I
 9    don't know how to calculate an average flow.  I have
10    simply not done the calculation.  I certainly could
11    take all of the daily flow records in my period of
12    record, and I think I know, Mr. Slade, how to calculate
13    an average.  I didn't do that.  So to suggest I don't
14    know how to do it is just wrong.
15  Q.   Did you do anything to measure the weights of
16    canoes used today on the Upper Salt versus the weights
17    of historical canoes?
18  A.   No.  As a general matter, in the testimony
19    that I've heard regarding the lightweight nature of
20    plastics, I think even a layperson would conclude that
21    lightweight plastics are probably going to be less
22    heavy than an oak plank.
23        So it's as much of a layperson's conclusion
24    that modern boats of the same dimensions built of wood
25    versus plastic, the plastic would be lighter.  Beyond
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 1    that general comparison, I have not made any specific
 2    comparisons.
 3  Q.   Are you aware that there's a range of
 4    different types of modern canoes, from very lightweight
 5    to just plastic canoes?
 6  A.   The trips I went down were in an aluminum
 7    canoe, which we don't talk about very much.  I haven't
 8    heard much about aluminum canoes.  So, yes, certainly
 9    there is a range of different materials that have been
10    used to construct canoes.
11  Q.   So when the Supreme Court says, in PPL
12    Montana, lightweight canoes or kayaks, did you do any
13    determination to understand what types of boats are
14    used on the Salt and if they are, in fact, lighter than
15    historical boats?
16  A.   When I read PPL Montana and then thought
17    about the boats that are currently being used for
18    modern recreational boating on the Upper Salt, I think
19    the Supreme Court was addressing our particular case of
20    what we're looking at here, of a contrast between
21    historic wooden boats and whether they would have the
22    same durability, maneuverability, weight, et cetera, as
23    a modern craft.
24        So they didn't provide any more details than
25    that, but I think they were drawing the contrast
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 1    between those two types of boats.
 2  Q.   So you made the assumption that canoes used
 3    on the Upper Salt are lightweight canoes?
 4  A.   Are we talking modern canoes?
 5  Q.   Modern canoes.
 6  A.   I haven't seen, and please correct me if I'm
 7    wrong, that anyone has taken a historic wooden canoe
 8    down the Upper Salt, but maybe someone has.
 9  Q.   That's not my question.  My question is, did
10    you make an assumption that modern canoes used on the
11    Upper Salt are lightweight canoes?
12  A.   Yes, that they are -- they're modern craft;
13    that the canoes that are in use by people are -- and I
14    probably should make one clarification.  Mr. Sparks
15    could probably correct me if I'm wrong, but I don't
16    believe open canoes are allowed through portions of
17    Segment 2 under certain flow conditions, I think due to
18    safety concerns, and that's even using modern craft.
19  Q.   We don't know when that policy was put in
20    place, do we?
21  A.   I don't.  Maybe you do.
22  Q.   Could have been in October of this year?
23  A.   I don't know.  I just -- I remember hearing
24    that, and the only thing I could think of is maybe a
25    liability issue, where people in open canoes were being
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 1    injured in that section, and maybe the tribe didn't
 2    want to assume that liability; but I don't know.
 3  Q.   The Apache have an interest in this case,
 4    right?
 5  A.   The San Carlos Apache is represented here,
 6    but I don't think I've seen anyone from the White
 7    Mountain, unless Mr. Sparks represents the White
 8    Mountain Apache.  I don't know.  I think he just
 9    represents the San Carlos in this case.
10  Q.   Have you seen pictures of the Arizona Game &
11    Fish canoes that have been used on the Salt?
12  A.   Not on the Salt.  I think I've seen one on
13    the Verde.
14  Q.   Have you made any determination on the weight
15    of the canoes used by Arizona Game & Fish on the Salt?
16  A.   In their -- I just remember they look like a
17    green plastic canoe.  Beyond that, no.
18        CHAIRMAN NOBLE: Mr. Slade, let's take a
19    break, 2:40, about 15 minutes.
20        (A recess was taken from 2:22 p.m. to
21        2:38 p.m.)
22        CHAIRMAN NOBLE: Mr. Burtell, are you
23    ready?
24        THE WITNESS: I am.
25        CHAIRMAN NOBLE: Mr. Slade?
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 1        MR. SLADE: Ready.
 2        CHAIRMAN NOBLE: Let's start.
 3        BY MR. SLADE: 
 4  Q.   What was your criteria for picking the two
 5    riffles that you did pick to measure the cross sections
 6    of?
 7  A.   It was primarily an access issue, Mr. Slade.
 8    Those were two points -- as you indicated, I didn't
 9    float the river, so those were two places where I could
10    drive in.  The third being, of course, at the gage near
11    Roosevelt, also could drive in, but we talked about why
12    I didn't take a riffle measurement there.
13  Q.   Did you see a location that had a riffle that
14    was shallower in either of those areas?
15  A.   My focus was finding a place -- I'll start
16    with the upper riffle.  I was driving along the road
17    and was looking down into the channel, and I looked for
18    a spot where I could safely park and also hike down
19    where there was a visible riffle.
20        I also was looking for a riffle that had been
21    mapped in that reference that I put in my report where
22    I counted up the number of riffles, I think it was 97
23    or so in Segment 2.  So I wanted to go into an area
24    that had been previously classed as having a riffle.
25    And beyond that, you know, I picked a section where the
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 1    channel was relatively uniform width and took a
 2    measurement.
 3  Q.   My question was, did you see a riffle that
 4    was shallower in those two areas?
 5  A.   I didn't look at other riffles.  Yeah, I --
 6    well, I saw other riffles; but once I parked, I went
 7    down and looked at the riffle that I did.  I didn't
 8    make any other measurements, if that's what you're
 9    asking.
10  Q.   All right.  What is your -- for each segment,
11    what is your drought level and flood level, in terms of
12    flow volume?
13  A.   Sure.  I didn't look at the drought level
14    per se for my reconstructions or depths, because they
15    would have been less than the medians.  So my focus was
16    trying to get a sense of median or perhaps higher level
17    depths and flows.  So I didn't look at the drought.  If
18    I had, the numbers for flow and depths would have been
19    less.
20        I looked at the median flow and I looked at
21    the 25th percentile as, in my opinion, representative
22    of typical flow conditions and upper flow conditions.
23  Q.   For Segment 1, is there a number that you
24    have in mind that would signify the river is in drought
25    this number and below of cfs?
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 1  A.   I didn't evaluate, again, on the drought
 2    side, because those depths and flows would have been
 3    less than my median flows.  So I didn't think it was
 4    worthwhile to the Commission to just present them
 5    numbers that would have been lower than my median
 6    flows.
 7  Q.   And would you say the same then, you don't
 8    have a lower drought number for Segment 2 or Segment 3?
 9  A.   Yes.
10  Q.   And how about for flood flow?  Is there a cfs
11    for Segment 1, 2 or 3 where you would consider the
12    river in flood condition?
13  A.   Not flood per se, but trying to capture the
14    intent of Winkleman, where they talked about ordinary
15    conditions absent floods or drought, I used the
16    25th percentile as the upper range of flows that would
17    still be typical.
18        And what that means then is that the
19    25th percentile, there is 25 percent of the time when
20    the flows are going to be higher.  So I picked that as
21    an indication that out of about three months of the
22    year, and not necessarily a consistent three months,
23    but a cumulative three-month time block I'm not looking
24    at as the upper flow regime.
25  Q.   So it's your opinion then, based on
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 1    Winkleman, that above your 25 percentile the river is
 2    not in an ordinary condition?
 3  A.   That's how I interpreted Winkleman from a
 4    flow reconstruction perspective.
 5  Q.   And would you say the same, that below the
 6    25th percentile -- below your 75th percentile for --
 7    even though you didn't calculate it, but if you use the
 8    25 percent for the flood, then below your
 9    75th percentile, if you had calculated it, that would
10    be a drought condition?
11  A.   I might look at the droughts a little bit
12    differently because of there's a baseflow condition
13    versus runoff condition.  So I'll just say, again, it
14    would be less than the 50th percentile; but whether I
15    would use the 25th or the 20th or the 30th, I really
16    didn't evaluate.
17  Q.   Did you do anything to calculate what the
18    baseflow is for Segment 1, 2 or 3?
19  A.   No, other than it would be lower than the
20    50th percentile.
21  Q.   And why do you say that it would be lower
22    than the 50th percentile?
23  A.   When you look at various published documents
24    and published streamflow records, there is periods of
25    time, particularly in the fall, when there's no
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 1    snowmelt left and the monsoons have come and gone, when
 2    pretty much all that is feeding the river system at
 3    that time is not either snowmelt or precip, but it is
 4    groundwater baseflow.
 5        And so when you look at those numbers, that's
 6    when the measured flows are typically the lowest.  So I
 7    did look at those data over time, and that's when you
 8    get the lowest flows.  That's what I would consider to
 9    be baseflow.
10  Q.   Is the snowmelt period, in your opinion,
11    flood flow, from a sense that it's not the ordinary
12    condition of the river?
13  A.   It depends on the year.  Certainly some flood
14    flow events -- or I should say some spring snowmelt
15    events create a lot more flow than others.
16        Again, with all of the data collected, I
17    didn't look at the highest 25th percent of those flows.
18    I think the majority of those are going to be flows
19    where they're not necessarily typical years.  Those are
20    going to be some pretty high flows.
21        For a given month of February, just for that
22    month, a typical flow might be higher than the
23    25th percentile for the full period of record.
24  Q.   So is the snowmelt period, on an average, is
25    that snowmelt period, in your opinion, considered
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 1    outside of the ordinary condition of the river?
 2  A.   In a typical snowmelt year, that month or
 3    month and a half of high flows is going to certainly be
 4    greater than the median flow for the whole year, and in
 5    some years greater than the 25th percentile.  There are
 6    also years where that snowmelt -- and it sounds like
 7    there's a disagreement between who I talk to and who
 8    you had as a witness about the rafting season, but
 9    there are some winters where there's little snow and
10    the runoff conditions are such that it doesn't sound
11    like they can commercially boat.  So there are some
12    spring runoff years where the flows are quite modest.
13  Q.   I'm trying to get a specific answer, because
14    Winkleman, as you know, directs the Commission to
15    consider the ordinary condition of the river.
16  A.   Yes.
17  Q.   So on an average -- and I'll try and ask it
18    again.  On an average, is the snowmelt period, if you
19    looked at the average flows during that snowmelt
20    period -- and if you didn't look at that period as an
21    average, that's fine too.  If you looked at that
22    average of the snowmelt period from year to year, is
23    that inside the ordinary condition of the river?
24  A.   I would say that -- I wouldn't look at
25    averages.  I would look at median flows.  I would say
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 1    that there could be some month -- or some days during
 2    the spring snowmelt where the flows on those days are
 3    greater than what I would consider to be typical flow
 4    conditions.  Typical being that even in an ordinary
 5    year, there might be a couple of weeks where the flow
 6    is, even during a typical snow year, greater than
 7    normal, or I should say greater than the long-term
 8    median, but still within the range of what's typical
 9    for the river.
10        I'll just say again, Mr. Slade, and I'm not
11    trying to be evasive here, is I did not look at the top
12    25th percentile of flows.  Some of those flows may
13    occur during a typical snow year.  I think the majority
14    of them would be in more than a typical snow year.
15  Q.   Did you do anything to assess what the
16    average median flow is for the snowmelt period?
17  A.   When you use the word "average median," I
18    don't know what that means.
19  Q.   Take all the years that we have gage data for
20    and look at the mean daily discharge and look at the
21    median for the snowmelt period and assess if that's
22    within an ordinary period for the river?
23  A.   I understand that, when you said median/mean
24    or mean/median.  I did not, in my analysis, do a month
25    by month.  My medians were calculated using all the
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 1    data throughout the year and throughout the period of
 2    record.  So I didn't do a monthly analysis.
 3  Q.   You've read the Special Master's report, as
 4    we've previously talked about, correct?
 5  A.   In Utah?
 6  Q.   In Utah, correct.
 7  A.   Yes.
 8  Q.   Yeah, I should specify there.
 9        And you've read it specifically with regard
10    to what he had to say about the San Juan; is that
11    right?
12  A.   I actually read it with respect to the
13    San Juan, the Green, the Grand, and the Colorado.
14  Q.   You've read the whole report then?
15  A.   I certainly looked at his description of all
16    four rivers' segments.
17  Q.   Do you know what recreation was going on on
18    the San Juan at the time the Special Master made his
19    determination that it was nonnavigable?
20  A.   I understand that there was recreational,
21    like, commercial sight-seeing in the Green -- on the
22    Green and the Colorado in the Moab area; but I don't
23    know if there was any recreational boating going on on
24    the San Juan at that time.
25  Q.   And do you remember if the Special Master in
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 1    that same report stated that recreational activity is a
 2    form of commerce, in his opinion?
 3  A.   I think he -- that sounds correct, yes, that
 4    he considered that as a commercial activity.
 5        MR. SLADE: Those are all the questions
 6    that I have.  Thank you, Mr. Burtell.
 7        CHAIRMAN NOBLE: Is there anyone else
 8    who wishes to question Mr. Burtell?
 9        Mr. Helm, as soon as Mr. Slade vacates
10    the area to be occupied by the questioner, then you can
11    have an opportunity to get in there and adjust the
12    microphone.
13        MR. HELM: I appreciate that.
14        CHAIRMAN NOBLE: If you're ready, please
15    go ahead, Mr. Helm.
16        MR. HELM: I'm ready, Chairman.
17        CHAIRMAN NOBLE: Okay, we're going to
18    have to fix that microphone a little bit.
19        (A brief recess was taken.)
20    
21        CROSS-EXAMINATION
22        BY MR. HELM: 
23  Q.   Hello, Mr. Burtell.  Here we go again, huh?
24  A.   Good afternoon, Mr. Helm.  How are you?
25  Q.   I'm good.
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 1        I would like to pick up kind of right where
 2    you left off with Eddie, because I was a little shocked
 3    and fascinated by your testimony about determining
 4    ordinary and natural.
 5  A.   Okay.
 6  Q.   As I understand it, you are familiar with the
 7    Winkleman decision?
 8  A.   I am.
 9  Q.   Okay.  Just let me read you --
10  A.   I'm just making sure my microphone was on.
11  Q.   Just let me read you one short paragraph from
12    it.
13  A.   Sure.
14  Q.   "Applying these definitions, we conclude that
15    ANSAC was required to determine what the river would
16    have looked like on February 14th, 1912, in its
17    ordinary (i.e., usual, absent major flooding or
18    drought) and natural (i.e., without man-made dams,
19    canals, or other diversions) condition," okay?
20  A.   Okay.
21  Q.   That's what the Commission has got to
22    determine.  I have just heard you testify that you did
23    not consider drought.  Is that -- do I understand your
24    testimony correctly?
25  A.   You misunderstood my testimony.
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 1  Q.   Okay.  You did consider drought?
 2  A.   I was looking at reconstructed streamflows
 3    and reconstructed depths.  I came to the conclusion,
 4    Mr. Helm, that median flows had certain -- under median
 5    flow conditions, the discharges were certain amounts
 6    with associated stream depths.
 7        Had I also looked at drought conditions, the
 8    flows and the depths would have been less.  My
 9    contention is that at median flow levels, the river was
10    not navigable with those depths.  So if they weren't
11    navigable under median flow conditions, I didn't think
12    it would add to my analysis or the Commission to do
13    analyses when the flows and the depths are lower.
14  Q.   Okay.  So if I understand what you're telling
15    me, you're telling me that the Commission cannot rely
16    on your report to determine drought conditions on the
17    river, as directed by Winkleman?
18  A.   I think the Commission can use the data in my
19    report and come to the conclusion that my median flows
20    and median depths are greater than the flows and depths
21    that would occur under drought conditions.
22  Q.   And they cannot determine what the flows and
23    depths would be at drought condition; am I correct?
24  A.   Less than the numbers in my report for
25    medians.
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 1  Q.   You're telling them it's less, but they can't
 2    determine how much less, right?
 3  A.   How much less I didn't evaluate.
 4  Q.   So bottom line is, we don't know, from your
 5    report, what drought is, other than it's less than
 6    median?
 7  A.   That is correct.
 8  Q.   Same set of questions with respect to flood.
 9    You've examined up to, as I understand it, the
10    25th percentile?
11  A.   That's right.
12  Q.   Okay.  But I've heard you testify here
13    shortly ago that the 25th percentile may or may not be
14    flood, true?
15  A.   It all depends on how you define the word
16    "flood."  And, unfortunately, Winkleman doesn't provide
17    us much guidance as to that.  I don't know if Winkleman
18    was suggesting that in a typical runoff year, that
19    those -- that week or two when the Salt River is
20    running its highest, even under normal conditions,
21    whether that would constitute flood flow conditions.
22        So I made the professional decision, and
23    we'll let the Commission and you decide if I've done it
24    incorrectly, to use the 25th percentile to represent
25    the upper limit of flows which I consider are typical,
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 1    with the full understanding that navigability has to be
 2    evaluated in a regular, continued use of time.
 3        A couple of months of higher flows, in my
 4    opinion, does not also address this issue about
 5    regular, continued and extensive use.
 6  Q.   As I understand it, what you're saying is
 7    that from your perspective, flood flow occurs at least
 8    25 percent of the time in a given year on the Salt
 9    River.  Is that wrong?
10  A.   Within the 25th percentile I did not look at,
11    there are certainly going to be extreme flood flow
12    events that don't occur in a typical year.
13        Within that 25th percentile, there may also
14    be some days when that is the highest runoff that would
15    occur during spring snowmelt even in a typical year.
16    But, Mr. Helm, we were not charged, in my opinion, by
17    looking simply at every single flood event.  Part of
18    the definition of navigability, in my mind, also
19    addresses the issue about regular, continued, extensive
20    use.  That type of boating activity for a month of
21    flows that are at the higher end, in my opinion, would
22    not allow a river to have a continued extensive use of
23    navigation.
24  Q.   Okay.  We've heard your speech.  Now answer
25    my question, please.
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 1  A.   Please repeat your question.
 2  Q.   I certainly will.  Which is, at the
 3    25th percentile, that equals one-third of a year.  Is
 4    the Salt River in flood stage -- or, I'm sorry,
 5    one-fourth of a year.  Is the Salt River in flood stage
 6    one-fourth of the year?
 7  A.   In a typical year, there is usually a month
 8    or a month and a half of higher flows that might be
 9    within that 25th percentile.
10  Q.   Are the higher flows flood flows?
11  A.   I think you could characterize those as high
12    water, and high water being floodwaters.
13  Q.   Okay.  So you agree that the Salt River is
14    not in flood stage 25 percent of the time in a given
15    year?
16  A.   It depends on what type of year you're
17    talking about.
18  Q.   Have to be a special year to be there,
19    wouldn't it?
20  A.   I don't understand your question.
21  Q.   Significantly high flows for 25 percent of
22    the year?
23  A.   Again, I would say that in a typical runoff
24    year, for a month or a month and a half the flows are
25    going to be elevated.  Those high flows could be
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 1    considered flood flows.  In a wetter winter, those
 2    flows are going to be even greater.
 3        So within the three-month window or the
 4    25th percent window I did not look at, Mr. Helm, there
 5    are going to be some flows that occur in a typical
 6    year, and some of that 25th percentile would be high
 7    runoff flows in a wet year.
 8  Q.   So how does the Commission determine, using
 9    your report, what years are high wet years and what
10    years are flood years?
11  A.   What I did is I didn't try to parse that out.
12    I looked at a period of record.  I looked at all of the
13    daily measurements in that period of record and
14    didn't -- and ranked them from highest to lowest, and
15    the top 25th percentile I didn't look at.
16  Q.   You did not look at the top 25th percentile?
17  A.   That's where I made my cutoff.
18  Q.   So at least the possibility exists that if
19    the Commission adopts your approach, they are going to
20    be including some flows that would fall into the
21    ordinary category of flows as defined by Winkleman?
22  A.   It's my position that the 25th percentile is
23    a reasonable upper level of what's ordinary.
24  Q.   But you won't say it's flood, will you?
25  A.   It does include high runoff events that occur
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 1    in the springtime.
 2  Q.   But it can also include events that are not
 3    considered floods, correct?  You've already testified
 4    to that.
 5  A.   Oh, certainly within the 50th percentile and
 6    the 25th percentile, there will be data that is not
 7    snowmelt runoff.
 8  Q.   You also talked, when you talked to Eddie,
 9    you had this wonderful on-running discussion about
10    medians versus averages and what have you.  And did I
11    understand you correctly to say that in calculating
12    medians, you only did it on a yearly basis?
13  A.   We talked about medians under various
14    contexts.  With respect to the median flows I
15    reconstructed, it was the median of daily flow data
16    over the period of record.
17  Q.   For a year, on a year-to-year basis?
18  A.   No, for all of the daily measurements for all
19    the months in all the years within my period of record.
20  Q.   Well, from the '26 to '39 period, is that
21    what you're talking about?
22  A.   Yes.  I think that was the Chrysotile gage.
23  Q.   I don't remember the specific numbers.  I'm
24    just -- that's my recollection.  Am I close?
25  A.   And what I did for that, Mr. Helm, is I
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 1    looked at -- I grouped all of the mean daily flow
 2    values and took the median, the middle, of all of those
 3    values ranked from highest to lowest.
 4  Q.   Do we have a chart, like, is it 7 in here,
 5    that shows that?
 6  A.   Sure.
 7  Q.   Which one is it?
 8  A.   Yeah, let me pull that up for you.
 9        Mr. Helm, if you'll go to my Table 7.
10  Q.   Takes me a while to get there on this thing.
11  A.   Take your time.
12  Q.   I got it.
13  A.   If you go over to the sixth column, that
14    50th percentile is for the period of record using gage
15    data, with no attempt to reconstruct flows on my part,
16    ranking them from largest to smallest and taking the
17    middle value.  That's what the 50th percentiles are.
18  Q.   Mean average, another way of saying that?
19  A.   No.  Mean average is a very different thing
20    than these medians.  This is the median --
21  Q.   Median average, 50 percent?
22  A.   Yeah, I believe Mr. Slade used the phrase.
23    And so as you've seen with all of the hydrologists, we
24    always pause to try to understand exactly what the
25    question is being asked.
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 1        I'll just say again, for the record, this is
 2    the median of the mean daily flow data or the median of
 3    the daily data.  And the only reason one has to say a
 4    mean daily value is they collect the data at most of
 5    these gage sites every 15 minutes, so there's all of --
 6    however many 15 minutes there are in 24 hours, they
 7    take all of those 15-minute snapshots and average them
 8    up, and that's a mean daily flow for that day.
 9  Q.   Okay.  We don't have an illustrative table or
10    chart -- I forget which one. -- that has the little
11    dots like the tree ring thing for --
12  A.   Not for --
13  Q.   -- for this data?
14  A.   I'm sorry to interrupt you.  I should let you
15    finish.
16        No, my tree ring analysis was annual flow
17    data reconstructed from the tree rings, not average
18    data or median data.
19  Q.   It's a different set of data than what we
20    have in this example?
21  A.   That's right.
22  Q.   Is there any way to match them up?
23  A.   We spent a lot of time, I did with Mr. Slade,
24    discussing how those annual reconstructed values
25    compare to these.  In my opinion, perhaps what's a
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 1    better comparison as to the representative nature of my
 2    time periods versus the full period of record is, the
 3    analysis period I used, as measured, matched very
 4    closely to the values that Mr. Fuller presented when he
 5    had a longer period of record.
 6  Q.   One other thing that occurred to me when you
 7    were doing your tree ring discussion, and we got -- at
 8    least as I understood it, that tree ring study extends
 9    into periods when there's USGS data available?
10  A.   That's correct.  There's -- more recently,
11    there's an overlap, which allows them to then take the
12    tree ring data and go back in time.
13  Q.   Okay.  Did you check the tree ring data that
14    they developed for that overlap period against the
15    actual data, to see how close to being together they
16    were?
17  A.   They had a chart which compared what they
18    reconstructed, even at the same time when they had gage
19    data, and it matched pretty well.  I don't remember.
20    They used very statistical measures to match the two.
21    That was a published study that was done, and as I
22    recall, the correlation was good enough between what
23    they reconstructed and what was actually measured when
24    the gages were operating to give them confidence to go
25    back in time; but I don't know the exact statistical
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 1    measure of the match.
 2  Q.   Well, any correlation would be good enough to
 3    go back in time, as long as I could make the adjustment
 4    for the correlation, correct?
 5  A.   I'm not a dendrochronologist, but they go
 6    through a lot of statistical analysis, and I think they
 7    have various thresholds; that if they can't make a
 8    statistically valid comparison between their
 9    reconstructions of flow and the actual measured flow,
10    that they won't do it.
11  Q.   Do you recall what the spread was?
12  A.   No, I don't.  It's in the reference.  Meko
13    was the lead author.  I do recall seeing where he has
14    on one graph both what he reconstructed and what was
15    physically measured, and they tracked very well.
16  Q.   Do you know whether that's been made a part
17    of this record?
18  A.   I simply provided the reference and then the
19    end result of their reconstructions.
20        But I should probably think back, and I think
21    Dr. Mussetter may have provided a graph which showed
22    both.  I don't know if it was in this case or maybe the
23    Gila, where he actually had a graph of the
24    reconstructed flow, as well as the measured flow for
25    the more recent period of record.
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 1  Q.   Okay.  I hate to do this to you, but could
 2    you give me one more time the full citation to that?
 3  A.   Oh, sure, sure.  Just give me a second.
 4        Maybe to save you some time writing,
 5    Mr. Helm, it's on Page 27 of my report.
 6  Q.   Good enough.  I think I can muddle through to
 7    it.
 8  A.   And the lead author is Meko, M-E-K-O.
 9  Q.   Thank you.
10        I'm just going to hop around on some of these
11    things, on the questions that developed from your
12    discussion with Eddie right now, because I've got them
13    right in front of me, and we can get rid of those and
14    then we can go into the ugly discussion of the report
15    in general, okay?
16  A.   Understood.
17  Q.   Meadows discussion.  Remember when you had a
18    discussion with Eddie regarding the Meadows trips?
19  A.   Yes.
20  Q.   Okay.  And if I recall correctly, the issues
21    came up over they got stuck on some rock or something
22    like that in one or both of the trips?
23  A.   I found it coincidental, as I recall,
24    Mr. Helm, that both of the Meadows accounts talked
25    about the boat getting essentially up high and dry and
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 1    then having to get their boat off the rocks to get it
 2    back in the river.
 3  Q.   Okay.  When they got their boat off the rocks
 4    in both locations, did they continue on down the river
 5    in the boat?
 6  A.   I believe that they did, yes.
 7  Q.   As I understand it, one of the trips was in
 8    June?
 9  A.   One of the trips we know was in June.  That
10    was the 1885 Meadows.  The 1883 Meadows, I don't
11    believe they specified a month.
12  Q.   So we don't know when they went down in that
13    one?
14  A.   That was the article where the fellow was
15    recounting some 25 or -6 years prior that he had taken
16    the trip.  So he didn't seem to tell the reporter what
17    month he was.
18  Q.   Okay.  Jumping away again to another topic,
19    in your testimony here you've talked about the San Juan
20    and the Green and the Colorado as rivers that you
21    looked at and compared to the Salt; is that fair?
22  A.   That's fair.
23  Q.   Okay.  Did this comparison of these rivers
24    play a part in your decision that the Salt was not
25    navigable?
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 1  A.   It was one factor I considered.
 2  Q.   You considered it, and it drove at least some
 3    part of that decision?
 4  A.   Drove?  It was in the passenger seat, along
 5    with a lot of other things that I looked at.
 6  Q.   And it resulted in a nonnavigable
 7    determination?
 8  A.   It was a factor I considered.
 9  Q.   I believe you testified that there was no
10    boating historically on the Salt?
11  A.   I did not testify to that.
12  Q.   Boy, that's what I wrote down.  So what did
13    you testify about boating that occurred prior to modern
14    times, pre-1925.
15  A.   Sure.  I spent I think a remarkable amount of
16    time on a table, Table 1 of my report, where I compile
17    three events, one of which I question whether it was
18    the same as another trip, of boating the Upper Salt.
19    The other accounts that are tabulated in Table 1 was a
20    possible ferry use, but not confirmed that a ferry was
21    actually operational.  A few years later a ferry was
22    confirmed to be used, and then the tragic incident of
23    the fellows that were trying to ferry some lumber
24    across from Roosevelt to the damsite and one died when
25    he went over.
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 1  Q.   And that's -- I can't talk into this thing
 2    and read this either.
 3  A.   Yeah.
 4  Q.   But my eyes aren't that good.
 5        That's the time spread from 1873 to 1908,
 6    correct?
 7  A.   That's right.
 8  Q.   Okay.  Did you make any adjustments, when you
 9    were evaluating these things, for diversions that
10    occurred in that time frame to the Salt River?
11  A.   The diversions that were occurring, the
12    mining didn't start in earnest until the mid 1870s, and
13    irrigation was probably the largest on-river use.  And
14    I spent, I think, some time with Mr. Slade talking
15    about it, the very next table in my report, about the
16    irrigated acreage starting in 1850 and going all the
17    way through the 1990s.
18  Q.   Do you know --
19  A.   So long-winded answer, I did consider the
20    amount of irrigation that was occurring at the time
21    that these boating events were reported.
22  Q.   Do you have a list somewhere of the
23    diversions that were in existence and as -- that
24    indicates the time they came in existence between '73
25    and '08?
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 1  A.   What one would do, Mr. Helm, and it wouldn't
 2    be too difficult, is toggle between Tables 1 and 2.  2
 3    is the irrigated acreage over time year by year that I
 4    could find published sources on, and you could pick a
 5    date and see if I have an irrigation account that is
 6    close to the date when the boating account occurred.
 7  Q.   Okay.  Along with this same line, in
 8    Segments 1, 2 or 3 you had some discussions with Eddie
 9    regarding population.  Do you know the population
10    numbers in Segments 1, 2 and 3, let's say from
11    statehood, or 1910 I guess would be the census year,
12    back to, what, 1870, maybe?  Did they do a census in
13    1870?
14  A.   I think the earliest census I came across,
15    Mr. Helm, is referenced in my report in the 1880, I
16    believe.
17  Q.   I'll take '80.  I'm not being fussy.
18  A.   Yeah, and they had -- I think they counted
19    1,700 in the Globe area.  So, as you know, the
20    population grew from there.  So that would probably be
21    one of the early census where the population has gone
22    greater from there.  But I'll just, again, say the
23    mining really developed in earnest in the mid 1870s.
24    So prior to that it was a pretty sparsely populated
25    area and --
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 1  Q.   And you're using Globe as being within the
 2    framework of the Salt River?
 3  A.   That was the main population center, as I
 4    understood it, at that time within the watershed.
 5  Q.   So that's the best information you were able
 6    to find regarding the population that existed in
 7    Segments 1, 2 and 3?
 8  A.   That I could find, yes.
 9  Q.   Okay.  And you didn't see any subdivisions of
10    that, so it's either -- was it all located in Globe?
11  A.   Certainly there were, and Mr. Slade and I
12    didn't end up going through, but in 1881 these General
13    Land Office maps are quite telling; that they showed
14    settlements with houses along the Salt River below
15    where Pinal Creek joins.  Those wouldn't have been
16    counted by a census of the number of people in Globe.
17        As you can imagine, mining towns drew the
18    population centers, but that's not to say that there
19    were not individuals, and there were, in the
20    hinterlands lands.
21  Q.   Sure.
22  A.   And those would have to be considered as
23    well.
24  Q.   Sure.  But if we talk, I don't want to say
25    immediately adjacent, but within some reasonable
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 1    period, let's say within 10 miles of the Salt River
 2    corridor up in Segment 1, 2 or 3, how many people do
 3    you think of that 1,700 would have lived in that area?
 4  A.   I would not guess, based on the pattern of
 5    settlement and the dates of settlement, that at the
 6    time you're referring to, there would have been more
 7    than 100 or 200 individuals, and that's probably on the
 8    high side.
 9  Q.   Along that three-segment area?
10  A.   That would actually have been living along
11    the river.
12  Q.   You've talked a lot about riffles and rapids
13    and all of this sort of stuff, and you have read some
14    of the cases regarding determinations of navigability
15    for title purposes.
16        So the one question I have for you is, does
17    the fact that one may encounter some difficulties in
18    traveling down a river make that river not navigable?
19  A.   It's the totality of a lot of different
20    factors.  So shallow depths would be -- and I'll follow
21    the lead of the Special Master in Utah. -- something
22    that he considered among other factors.  And I
23    hopefully fairly did the same.
24  Q.   But I run into the sand bar.  That doesn't
25    make the entire river not navigable, does it?
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 1  A.   No.  It would be the frequency of those sand
 2    bars that you're running into.  If it was one sand bar
 3    during your whole trip, I think all of us would agree
 4    that that shouldn't say that the river's not navigable.
 5  Q.   How many was it that that guy Ives bounced
 6    off in the Colorado River?
 7  A.   He didn't actually keep count.  His language
 8    was rather colorful.  He started at the mouth of the
 9    Colorado River and went up to Yuma.  That stretch and
10    then his next stretch coming up through to where the
11    Bill Williams joins sounds like it was quite difficult.
12    He had a seasoned captain running his boat, and they
13    ran aground a lot, and he was pretty specific about the
14    efforts.
15        I know we're all getting tired, but it's hard
16    for me not to tell this story.  Mr. Sparks might smile
17    when I say this, but the Native Americans loved
18    watching Ives go up the river, because he was
19    continually stuck on these sand bars and having a heck
20    of a time getting his boat off.  And the Native
21    Americans would line the river and literally heckle
22    Lieutenant Ives and his crew as they did all they could
23    to get their boat off those sand bars.  This is when
24    they were still down below where the Black Canyon and
25    the more rapids occurred.
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 1        So this was more than just a nuisance.  It
 2    was a source of ridicule, and it really lengthened
 3    their trip, so...
 4  Q.   But the bottom line was the river is still
 5    navigable in that area, isn't it?
 6  A.   Which is why I thought it was quite
 7    interesting, Mr. Helm.  When Lieutenant Ives was out
 8    there, he was -- and this is stated in his report.  He
 9    was there during the low flow season, December through
10    early March.  And according to Native Americans he
11    interviewed and the captain, it was the lowest flow
12    that anyone had seen that had been spending time on the
13    river.  So he ran into a lot of problems on a river
14    that was under unusually low flow conditions.
15  Q.   But the fact remains that it was declared
16    navigable, true?
17  A.   I believe up to around Black Canyon City,
18    yeah, or maybe a bit further south.
19  Q.   Well, that's where he was running into the
20    sand bars, wasn't it, south of Black Canyon City?
21  A.   South of, yes.
22  Q.   Besides the sand bars, were there any other
23    obstructions in that area below Black Canyon City,
24    i.e., riffles?
25  A.   There were both snags that he referred to,
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 1    and I would have to think that was probably vegetation
 2    that got -- you know, you've been on a boat yourself.
 3    Sometimes vegetation can get hung up and create a snag.
 4    And there were rapids.  I'm not sure what class they
 5    would be or whether they were riffles.  What he noted
 6    was shallow, turbulent water, other than sand bar.
 7  Q.   And you're familiar with some of those
 8    Supreme Court cases that even acknowledge that running
 9    into difficulties doesn't mean that a river is not
10    navigable, aren't you?
11  A.   I think the keyword in those cases is
12    occasional.
13  Q.   Was Ives' occasional?
14  A.   When I read Ives' account -- and my counsel,
15    I believe, submitted that document into evidence. --
16    I'll let the Commission decide.  It's, again, colorful
17    language.  I think anyone reading that would suggest
18    that it was more than occasional.
19    
20        EXAMINATION BY COMMISSIONER HORTON
21        COMMISSIONER HORTON: Mr. Chairman.
22        Is this the same Lieutenant Ives who
23    explored the Colorado River and came up and saw the
24    Grand Canyon?
25        THE WITNESS: When he got -- I believe
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 1    so.  When he got all the way up to where Black Canyon
 2    and the rapids got quite intense, he got off his boat.
 3    Some of the rest of his crew, Commissioner, returned
 4    and went back; but then he went overland and he did
 5    some explorations up into Northern Arizona.
 6        Due to the time nature of my work on the
 7    project, I didn't read the rest of his accounts, but
 8    it's wonderful reading.  It's wonderful pictures.  It's
 9    an opportunity to go back in time.  But I believe he
10    did go up close to the Grand Canyon, if not visited it.
11    
12        CROSS-EXAMINATION (CONTINUED)
13        BY MR. HELM: 
14  Q.   In your discussions in your testimony so far,
15    you've talked a lot about -- remember, you and Eddie
16    had quite a discussion about shallow and deep rivers
17    and what's shallow and what's deep, all right?  Fair
18    enough?
19  A.   That's fair.
20  Q.   And we all have crazy ideas of what that is,
21    because I can go up into the Colorado at Havasu in
22    6 inches of water in my bass boat and not have a
23    problem doing it, so it's all relative; but at any
24    rate --
25  A.   Lake Havasu is pretty calm water, right?
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 1  Q.   It has a huge sand bar in front of the
 2    Colorado River over at Henderson, trust me.
 3  A.   Okay.
 4  Q.   And if you don't, I'd be happy to show it to
 5    you.  It might scare you, but I could show it to you.
 6  A.   After all this, Mr. Helm, that might be an
 7    interesting trip for us to take.
 8  Q.   So what I --
 9        CHAIRMAN NOBLE: Just wear your PFD,
10    okay.
11        THE WITNESS: I think someone might get
12    thrown out of the boat, but...
13        BY MR. HELM: 
14  Q.   I'd never do that.
15  A.   I'm not sure that's what I was saying.
16  Q.   Sometimes I make sharp turns, though.
17        MR. SPARKS: Trolling for sharks.
18        BY MR. HELM: 
19  Q.   So what I want is I would just like you to
20    give me your definition, the Mr. Burtell definition of
21    a shallow river.
22  A.   Shallow with respect to navigability, or
23    what --
24  Q.   Just shallow, define shallow.  Well, what do
25    you think shallow means in the English language as
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 1    Mr. Burtell uses it?
 2  A.   You know, I kick myself.  I was going to go
 3    out and buy a dictionary, anticipating you would ask me
 4    a dictionary definition, and here it is.
 5        Shallow obviously is the opposite of deep.
 6    In this case, I was more specific in my report as to
 7    shallow and deep as it might affect the navigability of
 8    a river.  So, again, I'm trying to be responsive to
 9    your question, but from a navigability perspective,
10    2 to 3 feet of water is getting to the point where, in
11    my opinion, you're going to start running into some
12    problems from a depth perspective if you're looking at
13    average flow.
14  Q.   So your definition of shallow as it relates
15    to use in navigability is somewhere between 2 and
16    3 feet?
17  A.   As I used it in my report, shallow was in
18    reference to navigability; and so, yes, that would be
19    what I would consider, understanding that -- and I
20    think I've testified at length. -- this river,
21    particularly in Segments 1 and 2, has pools, riffles
22    and runs, and the pools are going to be locally deeper.
23    I mean maybe rather than say shallow or deep, we should
24    say deeper or shallower.  Things are relative to one
25    another.
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 1  Q.   I'm just trying to work with the language you
 2    used, and shallow was one of those words, regrettably.
 3  A.   Sure.
 4  Q.   And the other word is deep, and I am going to
 5    assume that you are going to tell me that that's all
 6    relative to navigability also.  So go ahead and define
 7    for me deep as Mr. Burtell uses it relative to
 8    navigability determinations.
 9  A.   Sure.  I had some guidance on that.  The War
10    Department, in considering light draft boats being used
11    on the Green and the Colorado, indicated that 3 feet
12    was a depth that should be maintained for that
13    commerce.
14        So from a boating perspective, waters that
15    are deeper than 3 feet would be deep relative to waters
16    less than that or shallow.  I believe the State of
17    Washington had, also, a range where they looked at as
18    to average depths from a navigability perspective.
19        So I wasn't trying to be confusing or evasive
20    to you or the Commission.  In writing text I used
21    adjectives, but those adjectives should be related to,
22    and I tried to do that, to the depths that are in my
23    report.
24  Q.   So in terms of how you've used that
25    terminology, if I understand what you're saying, deep
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 1    is basically anything over that 2 to 3 foot range that
 2    you put into shallow?
 3  A.   For the purposes of our navigability
 4    determination, I would say that that is what I was
 5    inferring, yes.
 6  Q.   Now, you've used in some charts average depth
 7    and in other instances median depth or median as a
 8    measurement tool; is that fair?
 9  A.   I've never used median depths, Mr. Helm.
10    I've used average depths and what is approximately the
11    maximum depth.  Medians were more with respect to the
12    flow data.
13  Q.   Well, maybe I'm running them together,
14    because what I'm thinking about is the discussion you
15    had with Eddie regarding the tree ring chart, and you
16    wanted to use median depths to measure the tree ring
17    dots versus the average depths that you actually put in
18    your report.  So if I'm mixing that up, I apologize,
19    but that's what I'm referring to.
20  A.   The tree ring chart that has been the source
21    of so much discussion, that was annual flow data
22    reconstructed at the damsite, of which I took all of
23    those individual years and calculated an average number
24    for.  And that average is with respect to flow, not to
25    depth.
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 1        In discussions with Eddie, I realized that it
 2    probably wasn't useful to the Commission or even to
 3    myself in my report.  I should have plotted the median
 4    annual flow data using those data points, because that
 5    is what I and the other experts feel is more
 6    representative of typical flow conditions.
 7  Q.   And I hate to do this to you, because I'm not
 8    an expert, but I don't think they're representative of
 9    anything.  Because as I understand Winkleman, Winkleman
10    tells the Commission to make a determination on
11    navigability within a spread, a range, and that range
12    goes from when drought stops to when flood starts.
13    Fair enough?
14  A.   And if they had only provided us how they
15    define drought and flood, we would all be better off.
16  Q.   Right.  So now I'm trying to figure out the
17    next definition.  How to you define drought and flood?
18  A.   As I mentioned and we talked, again, at
19    length, I didn't independently evaluate the low flow
20    side.  I looked at median flows and 25th percentile
21    exceedance flows as my evaluation of Winkleman's
22    ordinary range.  I didn't look at the lower part of
23    that ordinary range because the flows that I
24    reconstructed and their associated depths would be less
25    than that.
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 1  Q.   You made a conscious decision to do it that
 2    way?
 3  A.   If the Commission feels that my median values
 4    are not representative, they would only be able to say,
 5    well, Mr. Burtell says the flow conditions during a
 6    drier or droughter time, the flows would have been less
 7    and the depths would have been less, that he
 8    reconstructed.
 9        In my mind, boating, we were trying to get a
10    sense of the boatability of the river when there was
11    more water in the river as opposed to less.
12  Q.   You may have been, but I necessarily am not.
13    I'm just trying to figure out what that range is, and
14    then we can let the Commission decide whether I could
15    get a boat up or down it.  Because we've heard, I think
16    from somebody from SRP, or one of the experts was doing
17    it in 8 cfs, which to me doesn't sound like much water.
18        And so if we can't figure out what the range
19    is that constitutes the ordinary and natural conditions
20    of the river, we're going to be or the Commission is
21    going to be in tough shape, is what I'm driving at.
22        I'm trying to find out if you can give it to
23    us, and I guess my answer is you can't, because you
24    can't tell me where flood kicks in; just that it's
25    above the 25th percentile sometimes; and that drought
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 1    is somewhere below the median, but you didn't determine
 2    that.  Have I got that right?
 3  A.   I believe my data will allow the Commission
 4    to evaluate, under typical flow conditions or on the
 5    higher end of typical flow conditions, whether or not
 6    you can navigate the river.
 7  Q.   You agree that with the information you've
 8    provided us, me, "me" being John, or the Commission --
 9  A.   Sure.
10  Q.   -- cannot determine what the spread would be
11    between drought and flood in terms of cfs?
12  A.   Certainly, Mr. Helm, if I had picked the
13    75th percentile for the low side, the drought side,
14    I could have made those calculations.  They would
15    have been less than the 50th percentile, both flows
16    and depths.  And I'll let the Commission decide
17    whether or not, by not looking at the low side of the
18    ordinary conditions, that I've somehow misrepresented
19    or not fully characterized the situation.  That's what
20    I did.
21        CHAIRMAN NOBLE: Mr. Helm, we're going
22    to take a break.
23        MR. HELM: Vundabar.
24        CHAIRMAN NOBLE: Ten minutes.
25        (A recess was taken from 3:37 p.m. to
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 1        3:49 p.m.)
 2        CHAIRMAN NOBLE: Mr. Burtell, are you
 3    ready?
 4        THE WITNESS: Yes.
 5        CHAIRMAN NOBLE: Go ahead.
 6        MR. HELM: Thank you, Mr. Chairman.
 7        BY MR. HELM: 
 8  Q.   Mr. Burtell, when we broke a few minutes ago,
 9    we were talking about the spread between drought and
10    flood; do you recall?
11  A.   I do.
12  Q.   Okay.  And sometimes lawyers just have to
13    state the obvious.  Based on your answers, it's fair
14    for us to conclude that you have not calculated what
15    the spread would be, in terms of cfs, between drought
16    and flood?
17  A.   I did not calculate the drought side.
18  Q.   So we can't tell what the spread between the
19    two numbers is, can we?
20  A.   Not the spread, other than it would be less
21    than the medians, as I've said, yes.
22  Q.   Well, but the median is included within the
23    spread, isn't it?
24  A.   That's right.  So I wouldn't be able to
25    provide the Commission or you what the lower flows or
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 1    the lower depths would be, that's correct.
 2  Q.   So the next question, I guess, is albeit you
 3    did not calculate from drought to flood, did you make a
 4    calculation from median to the 25th percentile?
 5  A.   That is what I did, yes.
 6  Q.   Okay.  And what's the spread in that case?
 7    552.3 cfs or what?
 8  A.   Oh, are you referring to the difference in
 9    cfs between --
10  Q.   Yes, I am.
11  A.   I'm just trying to understand your question.
12  Q.   That's why spread.  Spread means I've got a
13    bottom number and a top number, and I want to know what
14    the difference is.
15  A.   Oh, okay.  But which gage are you referring
16    to?
17  Q.   We can do both of them.
18  A.   I looked at three.  So I just --
19  Q.   Oh.  We'll do three then.
20  A.   Okay, give me a minute here.  I will
21    calculate.  And should I -- I should use my
22    reconstructed or as measured?
23  Q.   I guess you should do both and identify which
24    you're doing.
25        COMMISSIONER ALLEN: Which table are you
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 1    using?
 2        THE WITNESS: This is Table 7,
 3    Commissioner Allen.
 4        So as I understand your question,
 5    Mr. Helm, you want to know the difference between my
 6    50th percentile and my 25th percentile.  I'll start
 7    with the reconstructed and go from there.
 8        My 50th percentile is 298, and my
 9    reconstructed -- or I'm sorry.  The 298 is the
10    50th percentile.  The 25th percentile is 623.  And that
11    difference is 325, with one caveat, and that is both
12    the 50th percentile and the 25th percentile are what I
13    consider to be upper limits.  So the actual difference
14    between those two may or may not be the same.  That is,
15    the 50th percentile, in my opinion, is less than 298,
16    and the 25th percentile is less than 623.  So --
17        BY MR. HELM: 
18  Q.   So the spread might be the same?
19  A.   If they both went down the same way, it
20    would.  But they would be lower absolute numbers, but
21    the spread would perhaps be about the same, which in
22    this case is 325 cfs.
23  Q.   So just let me see if I've got this right.
24    At your bottom we got 298 cfs flowing down the river?
25  A.   Not at my bottom.  That's at my median.
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 1  Q.   Well, I'm calling that your bottom because
 2    that's the only number we got.
 3  A.   Okay.  I just didn't want the record --
 4  Q.   I understand, you don't want me to confuse
 5    the world.  You're nitpicking me, but that's okay.
 6  A.   No, I have had the pleasure of reading
 7    people's briefs after I've testified, and I'm always
 8    amazed what words get put into context or out of
 9    context.
10  Q.   So this is the lowest number you can
11    calculate as flowing through the Salt River?
12  A.   This is my -- not the lowest that I could.
13    This is the lowest that I did.
14  Q.   Did, all right.
15        And the highest would be the 623?
16  A.   That's correct.
17  Q.   And this was reconstructed?
18  A.   That's reconstructed, yes.
19  Q.   Now give me the other.
20  A.   Okay.  Looking again at Table 7, a person
21    with a calculator can do this, and I guess we'll keep
22    going through then.
23  Q.   Not every person with a calculator.
24  A.   Okay.  Near Roosevelt I have less than 918
25    for the 25th percentile and less than 443 for the
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 1    50th percentile.  918 minus 443 is 475 cfs.
 2  Q.   And that's what you call the median average?
 3  A.   What --
 4  Q.   Give me your definition of what you called
 5    those numbers, just so I write it down correctly.
 6  A.   You were asking me to calculate the
 7    difference between the 25th percentile and the
 8    50th percentile.
 9  Q.   Sure, and you did for reconstructed, and now
10    you're doing it for the actual numbers.
11  A.   No, I moved down to reconstructed for near
12    Roosevelt.
13  Q.   Okay.  So you've done reconstructed at the
14    Roosevelt and at the -- I forget the name of the gage.
15  A.   The first one I gave you, Mr. Helm, was near
16    Chrysotile.
17  Q.   Near Chrysotile.
18  A.   The second one I gave you was near Roosevelt.
19    And then I have one third gage reconstructed that I
20    haven't given you yet.
21  Q.   Okay.  Fire away.
22  A.   And that's at Roosevelt, and the difference
23    between the 25th percentile and the 50th percentile is
24    977 minus 456, and that difference is 521 cfs.
25  Q.   Could you give me the low number again?
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 1  A.   The low was 456.  And, of course, all of
 2    these numbers have less thans in front of them, but...
 3  Q.   Okay.  In your discussions with Eddie, you
 4    had a brief discussion about a couple of GLO surveys
 5    that you placed in the record, that you told us showed
 6    houses and fields along the Salt?
 7  A.   Mr. Slade did not feel that it was necessary
 8    to actually present that and put them up on the screen.
 9  Q.   That's fine.  But I mean you had a discussion
10    about it.  So I'm just leading up, all right?
11  A.   I don't even know how much of a discussion we
12    had, because he seemed to want to move on.
13  Q.   Okay.  Well, I don't want to move on.
14  A.   Fine.
15  Q.   I just want to know if you're aware of any
16    other GLO surveys besides those two that would
17    illustrate the houses and the fields that were in the
18    Salt River area in Segments 1, 2, 3 in that 1880 to
19    1910 time period?
20  A.   I could not find, Mr. Helm, GLO surveys
21    that -- additional surveys other than the ones that I
22    presented that covered Segments 1, 2 and 3.
23  Q.   So we've got the -- is it two of them, I
24    think?
25  A.   No.  There were two maps that I presented,
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 1    but there were, I think, a second -- or a third and a
 2    fourth survey that I presented the notes for, but not
 3    the map.  The map just barely showed a portion of the
 4    Salt.  It was kind of -- the relationship between the
 5    township and the river was -- it just barely covered.
 6  Q.   Are the maps identified, all four of them?
 7  A.   Where you would find those surveys,
 8    Mr. Slade [sic], are actually in my Table 3.  And so
 9    there were three townships that were surveyed within
10    Segment 3.  I list those surveys and provide the survey
11    book number as a reference.  And then the fourth I list
12    is actually a survey that was done between two of the
13    townships, and the river crossed through those two
14    townships, and they made another statement about the
15    flow where the river crossed the township.
16  Q.   And the only thing I'm concerned is, they're
17    all identified in your report in Table 3?
18  A.   Yes.  There were no other surveys that I was
19    able to determine for the Upper Salt.
20  Q.   You folks who do this kind of stuff can go
21    out and find it based on the references you've given us
22    in Table 3, correct?
23  A.   In this case, unfortunately, I had to go down
24    to the BLM office and go through their microfiche.
25    Some, but not all, of these are available online; but
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 1    only one of these was available online.  So I had to
 2    make a special trip.  So ultimately someone wanting to
 3    do this, to be complete, you have to go down to the BLM
 4    office here in Phoenix, and they have a huge microfiche
 5    catalog, and you just start walking through it, so...
 6  Q.   I think I understand what happened, but I
 7    just want to verify.  We don't have any pictures of
 8    your riffle reconstruction because you drowned your
 9    camera; fair statement?
10  A.   Fair statement.
11  Q.   Okay.  Other than those two reconstructions,
12    did you do any reconstruction anywhere else of the
13    thalweg on the Salt?
14  A.   I didn't do any reconstructions of the
15    thalweg even at the riffles.  The riffles, I was
16    measuring the cross section.
17  Q.   It shows up on those cross sections?
18  A.   Certainly at those cross sections there is a
19    low point --
20  Q.   Right.
21  A.   -- which is the thalweg.
22  Q.   That's the thalweg?
23  A.   That's the thalweg.
24  Q.   And we don't have any other reconstructions
25    that show low points in your work?
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 1  A.   No.
 2  Q.   You do agree, I think, however, based on that
 3    discussion that you had with Eddie, that from a
 4    desirability standpoint, a boater would like to hit the
 5    thalweg all the way downstream, and particularly in
 6    shallow rivers?
 7  A.   I think any boater that might run into
 8    something would like to choose the deepest part of the
 9    channel.  I think that's a fair statement.  I think in
10    practicality, how easily that is, is not the same as
11    wanting to.
12  Q.   Sure.  And probably the best people to talk
13    to about the practicality of that is boaters, isn't it?
14  A.   And if we only had someone with a lot of
15    experience with historic boats going down that river,
16    but we don't.
17  Q.   If I understand, what to me was the bottom
18    line of your discussion regarding the thalweg, is that
19    your -- and I know I'm screwing up this, because I
20    continue to do it. -- median determination, the low
21    determination, the low flow determination --
22  A.   The median is as low as I went.
23  Q.   Right, as low as you went.
24  A.   Yep.
25  Q.   That's what I'm talking about.
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 1  A.   Yeah.
 2  Q.   Will always be higher than the actual thalweg
 3    in the river?
 4  A.   Yes, they're -- I was trying to understand
 5    your question carefully.  I looked at average depths
 6    for the Chrysotile gage, where my averages are going to
 7    be less than the thalweg; but --
 8  Q.   Your average -- I'm sorry.
 9  A.   But at the gage at Roosevelt, I didn't have
10    average depth data.  I had stage data, which is more
11    equivalent to that maximum and the very thalweg that
12    you are referring to.
13  Q.   But by virtue of the fact that you're
14    averaging a number across the width of the river, the
15    thalweg number is included in that?
16  A.   For the gage at Chrysotile, yes.  At the gage
17    at Roosevelt, no, because the gage at Roosevelt I
18    didn't present average depth data.  I presented maximum
19    depth or stage data.  Because I didn't have --
20  Q.   You had an ability to -- you actually drew
21    the bottom?
22  A.   No.  The data that was available from the
23    USGS was stage data.  So I had the point, and I, as
24    Mr. Slade and I talked about, estimated the reading on
25    the staff gage where flow would have gone zero.  And
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 1    those staff gages are put in in approximately the
 2    deepest or deep -- close to the deepest part, if not
 3    the deepest part of the watercourse.  So my table that
 4    presents depth data for the at Roosevelt gage is, as
 5    stated in the table, a maximum depth, and that is, by
 6    definition, what the thalweg is.
 7  Q.   I guess you've managed to confuse me, and
 8    that's not hard to do, but you have.
 9        We're talking about those two little
10    reproductions that you did?
11  A.   If it would help, I could refer you to the
12    two rating curves where I determined those depths.
13    Would that help, or maybe not?
14  Q.   No, I doubt it.
15        I'm just saying that those -- you understand
16    what I'm talking, I think it's Table 3a and b or
17    something to that effect?
18  A.   Oh, perhaps there's a confusion of my riffle
19    measurements.
20  Q.   I'm talking about your riffle measurements.
21  A.   Okay.  At the riffle measurements, those are
22    in a different area and a different animal than my
23    streamflow depth reconstructions.
24  Q.   Okay.  Let's --
25  A.   Those are different things.
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 1  Q.   I'm sorry, I've confused this thing, and I'm
 2    probably going to do it a lot, and I apologize, but I'm
 3    not a hydrologist.
 4        On your riffle measurements, they're all --
 5    the conclusion that you come up with is always going to
 6    be -- your median is always going to be higher than the
 7    thalweg?
 8  A.   In those riffle drawings, Mr. Slade, I -- or
 9    Mr. Slade.  Mr. Helm, I didn't calculate a median
10    depth.  I calculated an average depth, and I also
11    presented the deepest depth.
12  Q.   Okay.
13  A.   So I know it gets a little confusing.  The
14    median statistic is more in the realm of the flow data,
15    the 50th percentile.  But when it comes to depths, I
16    either present the average depth across the cross
17    section, the channel, or its maximum at those riffles.
18    I didn't do a median depth.
19  Q.   In terms of -- maybe I just need to get you
20    to explain it to me.
21  A.   Okay.
22  Q.   Explain to me what you term a staged depth to
23    be, is, and how you arrive at it.
24  A.   Where the USGS typically puts their staff
25    gages at their gaging sites is in an area where the
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 1    water is typically the deepest part of the channel that
 2    they can get.  And the reason for that is you don't
 3    want your gage, your staff gage, put in an area where,
 4    during very low flow conditions, it will be high and
 5    dry.  That is, the flow will be over here and the staff
 6    gage will have air underneath it.
 7        So the staff gage, they take that reading
 8    either, in the old days, visually, and as time
 9    occurred, mechanically, and now digitally, to relate to
10    the depth of the water at the gaging site.
11        So that's the stage data.  And, again, that
12    stage data is approximately the deepest part of the
13    channel as opposed to an average depth of a channel.
14    So that's the distinction between stage data and
15    average depth data.
16        And from a modeling perspective, Mr. Fuller,
17    in his Manning's analyses for the Upper Salt, in his
18    case Segments, I think, 1 through 4, he had a printout.
19    And the first column was stage, and then he worked his
20    way across and there was a column that said, I think, D
21    average.
22        And when you look at those, for those
23    analyses at those cross sections he looked at to do his
24    modeling, the stage was roughly two times the average
25    depth.  That is, if you had a stage of 2 feet, the


Page 3152


 1    average depth would have been approximately a foot.
 2        It's a rule of thumb.  Certainly there could
 3    be cases where it's not exactly twice as deep at the
 4    stage as there is the average depth.  That was
 5    consistent with the two riffles I looked at and with
 6    Mr. Fuller's modeling exercise for the Upper.
 7  Q.   Okay.  Now I want to -- maybe you remember
 8    this or not, but I would like to, if you do, get some
 9    chapter and verse from you.
10  A.   Okay.
11  Q.   You talked about the San Juan and the Special
12    Master's report.  Do you have the specific citation to
13    the Special Master's report where he sets out the
14    criteria boats?
15  A.   I do, yeah.
16  Q.   Could you give it to us?
17  A.   Sure.  I brought a copy, if you'll just give
18    me a second.  It's in one of those piles.
19  Q.   Take two.
20  A.   Okay.
21        I thank everyone for their patience.  This is
22    the Special Master's report in the Utah case filed
23    October 15th, 1930.  I'm not sure if there's different
24    versions available online.  I'm hoping this is the
25    official one, but on Page 117 of that document, there
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 1    is a section entitled Customary Modes of Trade and
 2    Travel on Water, and I think what we're referring to as
 3    a criteria boat are listed here.
 4  Q.   Are they listed short enough that you can
 5    just read it to us?
 6  A.   It's -- I think you can see there, Mr. Helm.
 7    It's about half a page of the various boats that he
 8    lists.  So it's up to you, if you want me to read that
 9    into the record or --
10  Q.   No, I don't.  But have you got access to a
11    xerox machine or, you know, some kind of copying
12    methodology?
13  A.   I didn't bring a xerox machine with me, but
14    I'm sure Matt might be able to.
15  Q.   Alls I would like to do is to get that in the
16    record, if not already there.
17        MR. HOOD: This is in the record.  It's
18    been entered in every case.
19        MR. HELM: Has it been entered as a lone
20    document?
21        MR. HOOD: That single page?
22        MR. HELM: Yes.
23        MR. HOOD: No.  I think the whole report
24    is in.
25        What page is it, Mr. Burtell?
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 1        THE WITNESS: Pages 117 and 118; the top
 2    of 118, the bottom of 117.
 3        CHAIRMAN NOBLE: Can we identify the
 4    exhibit number again for the record?
 5        MR. MURPHY: It's Freeport Exhibit 5.
 6        MR. SLADE: C021 Part 5.
 7        CHAIRMAN NOBLE: Thank you.
 8        MR. HELM: That'll do it.
 9        BY MR. HELM: 
10  Q.   Okay.  Moving along, you have had a
11    discussion where you explain your expertise or lack of
12    expertise with Eddie.  And from what I got out of it,
13    you claim to be an expert in four topics; geology,
14    hydrology, geomorphology, and historic boating.  Have I
15    got that right?
16  A.   I don't know if I said historic boating.  I
17    would probably add to that list now.  In my role as the
18    manager of the adjudication section and specializing in
19    water rights, whether I liked it or not, I got
20    introduced and I think have more than a layperson's
21    understanding of issues such as irrigation, historic
22    and current water demands for cultural use, be that
23    industrial use or, again, agriculture, municipal,
24    domestic use.
25  Q.   Are those generally all covered under
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 1    hydrology or geomorphology or geology?
 2  A.   There aren't a lot of hydrologists -- and I'm
 3    not in any way trying to flatter myself. -- that deal
 4    with water rights.  It's a pretty specialized field,
 5    and most hydrologists don't have to delve into this
 6    historical record quite as much as we've done here in
 7    these river cases and someone who's focusing on water
 8    rights would do.
 9  Q.   Back up a minute.
10  A.   Okay.
11  Q.   Explain to me what you mean or what your
12    definition of water rights is that you're using there,
13    because we're dealing with a water right right now, in
14    a sense.
15  A.   I thought this was a case about title to
16    land.
17  Q.   I know it --
18  A.   Is it not?
19  Q.   -- but it comes from the water right.
20  A.   I haven't seen anything filed as to this
21    being a water right.  Again, I think this is -- again,
22    I don't mean to be disrespectful, Mr. Helm, but as an
23    adjudicate -- when I --
24  Q.   That's all right.  I don't want to have an
25    argument with you on it either.
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 1  A.   Sure.
 2  Q.   I just want you to answer my question --
 3  A.   Sure.  I'm trying to understand it.
 4  Q.   -- which is define what you mean when you say
 5    you're an expert in water rights.
 6  A.   I was the manager of the adjudication section
 7    in DWR, and in that position the Court -- in about
 8    two-thirds of the state we were trying to evaluate the
 9    nature and the extent and priority of water rights, and
10    that is the use of water historically for, again,
11    various purposes and the legal right to use that water.
12        I don't understand necessarily in this case
13    where the legal right to use water comes in; but,
14    again -- in fact --
15  Q.   That's all right.  You don't claim to be an
16    expert in the law, do you?
17  A.   Certainly not, Mr. Helm.
18  Q.   Okay.  So you basically add water rights to
19    the four categories that I just disclosed?
20  A.   And with the only addition, Mr. Helm, that
21    the phrase "water rights" encompasses a lot of
22    subfields, if you will, including history, agricultural
23    engineering, if you will, development of water
24    supplies, water resources; again, things that are
25    broader than perhaps just surface water hydrology.
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 1  Q.   Are you claiming to be an expert in
 2    agriculture?
 3  A.   I am claiming more than a layperson's
 4    under -- I am not trained as an agricultural engineer,
 5    but I think I can say with some confidence that most
 6    hydrologists that don't deal with water rights would
 7    not have been exposed to the level of irrigation
 8    practices as I have over my career.
 9  Q.   So at any rate, to go back to the one that
10    I'm really interested in, because as I perceive the
11    adjudication, it doesn't really have an awful lot to do
12    with what we're doing here, but what does is historic
13    boating, true?
14  A.   Disagree.
15  Q.   You think the adjudication has a lot to do
16    with what we're doing here?
17  A.   I think the adjudication of water rights and
18    the evaluation of the streams in Arizona in their
19    ordinary and natural conditions have a lot of crossover
20    and parallels.
21  Q.   Tell me what the crossover is.
22  A.   One of the things is trying to understand
23    what these streams were doing in terms of their flow in
24    ordinary and natural conditions.  And due to the
25    development of water resources in the state of Arizona,
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 1    which then led to people filing water rights, that is
 2    where we get into the game of trying to figure out and
 3    quantify how much water was being used that, in this
 4    case, would need to be put back into the river to try
 5    to meet Winkleman's request to look at ordinary and
 6    natural.
 7  Q.   So is that the crossover, figuring out what
 8    was diverted?
 9  A.   And, again, it's a broad field of cultural
10    uses of water, and so all that that entails.
11  Q.   All in terms of it or --
12  A.   Both diversions and just the availability of
13    water, the water resource.  That has to be compared to
14    the amount of cultural use.
15  Q.   Okay.  Let's go back to your historic
16    boating, because that's the one I'm really interested
17    in.  I would like to know how you got to be an expert
18    in historic boating.  Did you ever take any courses in
19    college in historic boating?
20  A.   It might take Jody some time, but, Mr. Helm,
21    I do not believe -- and if I did, I'm incorrect.  I
22    never said that I was an expert in historic boating.
23  Q.   That's fine, if that's -- I just -- I've got
24    it.
25  A.   You've repeatedly said that I have said that,
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 1    and so if Jody wants to read back when I said that, I
 2    would be as interested as anyone.
 3  Q.   Jody wasn't here, so that's all right.
 4  A.   Oh, so I said that yesterday?
 5  Q.   Yeah, and I wrote it down, and if I misheard
 6    you, I apologize; but we'll sort that out when the
 7    transcript comes out.
 8  A.   Certainly.
 9  Q.   Now we know you don't claim to be an expert
10    in historic boating, bottom line?
11  A.   I think there's only been two historic
12    boating experts introduced in this case.
13  Q.   I just wanted to make sure there wasn't
14    three.
15  A.   I would never claim to be one, Mr. Helm.
16  Q.   Let me switch for a little bit to surveyors.
17    You had some discussions with Eddie regarding surveying
18    or surveyors or what have you.  And are you aware --
19    and I hate to bring this back to bite you, but you said
20    that you were not aware of any Court cases where the
21    surveyor threw out his instructions --
22  A.   I did not --
23  Q.   -- or something to that effect.
24  A.   I didn't say anything to that effect.  We
25    were -- Mr. Slade and I were talking about the various
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 1    versions of the manuals that were used and as to
 2    whether or not, if a stream is, I believe, 3 chains
 3    wide, whether you would have to or not have to meander
 4    it.
 5        We didn't have -- we had no discussion of the
 6    legal implications of survey notes.  I was referring
 7    to --
 8  Q.   Okay.
 9  A.   Please let me finish.
10  Q.   I haven't said anything.
11  A.   Well, you were ready to.
12  Q.   I'm still ready.
13  A.   I was referring to the approval of those
14    survey maps.  Not approval by a Court, but approval --
15    if you, as I'm sure you have, Mr. Helm, looked at a GLO
16    map, up in the upper right corner they have a stamp
17    when the map is officially approved by the head of the
18    surveying group, whether locally or nationally.  That's
19    what I was referring to; not a legal discussion of the
20    admissibility of GLO maps.
21  Q.   And as I understood it, what you were telling
22    us is that nobody would ever have approved one of those
23    maps if it hadn't been done according to the book; is
24    that what you were telling us?
25  A.   I said it would be unusual, and I was hoping,
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 1    but Mr. Slade decided we didn't want -- he didn't want
 2    to get into this, to actually pull up the manuals.
 3        And my understanding is that it wasn't until
 4    the 1890 manual or 1891 when this requirement to
 5    meander a river that wide was put into place.  These
 6    GLO surveys were 1881.  We didn't get that on the
 7    record because Mr. Slade, for some reason, didn't want
 8    to discuss that.
 9  Q.   And I can understand that.  He'll let your
10    attorney have something to do tomorrow.  But --
11        MR. HOOD: I'm hoping one of you will
12    give me something to do.  Not yet.
13        MR. HELM: I'm trying.
14        BY MR. HELM: 
15  Q.   My question to you on that topic is, are you
16    aware that there are Court cases that have held that
17    the surveyors did not follow the book?  Simple yes or
18    no.
19  A.   I've heard discussion of Court cases related
20    to GLO, but I can't recall if yes or no.  I can't
21    recall.
22  Q.   Well, that would be a no, I'm not aware of
23    any.
24  A.   That's not what I said.  I remember having
25    heard discussions related to these maps and their legal


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


(50) Pages 3158 - 3161







Navigability of the Salt River 
Nos. 03-005-NAV and 04-008-NAV / Consolidated


Volume 14
February 24, 2016


Page 3162


 1    admissibility.  So I've heard the topic sitting in all
 2    these wonderful hearings.  I can't recall now whether
 3    something was thrown out because a surveyor didn't
 4    follow the methodology, which I believe was the
 5    question you're asking me.
 6  Q.   No, the question was, are you aware of any
 7    cases where a surveyor was held not to have followed
 8    the book?
 9  A.   And my response is I don't recall.
10  Q.   Do you recall having some discussions with
11    Mr. Slade regarding mines and their efficiency at using
12    water?
13  A.   Yes.
14  Q.   Okay.  And just one simple question there.
15    Did you ever ask your client if they got more efficient
16    at using water?
17  A.   I didn't pose that question to my client.
18  Q.   Do you think they would know whether they did
19    or didn't?
20  A.   My client is Freeport, and Freeport was not
21    the owner of the mine in the Miami-Globe area.  So
22    whether or not they would have that records, I don't
23    know.
24  Q.   And also in your discussion with Mr. Slade,
25    you informed him that he and I had the burden of proof
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 1    in this case.  Do you recall that?
 2  A.   Yes, I did.
 3  Q.   Do you know what happens when we meet our
 4    burden of proof?
 5  A.   I don't.
 6  Q.   You might want to ask.
 7  A.   Why don't you tell me.
 8  Q.   You've got a guy who's got something to do
 9    now.
10        MR. HELM: I couldn't resist that.
11        CHAIRMAN NOBLE: That's a 10:00 a.m.
12    question, not a 4:30 p.m. question.
13        MR. HELM: I know it, but I've just got
14    to go through these notes.  You know that.
15        BY MR. HELM: 
16  Q.   You had a discussion with Mr. Slade regarding
17    the weight of canoes or boats and whether you had done
18    any studies to determine the weight of the boat.  Do
19    you recall that?
20  A.   I do.
21  Q.   And as I understood it, and you can correct
22    me if I'm wrong, that you told him that you had not
23    done any study and that you didn't feel it was
24    necessary for what you were doing?
25  A.   I think, as I recall what I was saying, is


Page 3164


 1    that as a general matter, a boat of similar dimensions
 2    built of modern plastics would be lighter, as a general
 3    measure, than a historic boat built with materials like
 4    wood.
 5  Q.   Okay.
 6  A.   But that was the extent, and so it was more
 7    of a qualitative comparison, not a quantitative.
 8  Q.   Sure.  And I think you would agree that if we
 9    were going to try to determine what a boat drew in
10    terms of the depth it would need to float, one would
11    need to know its weight, correct?
12  A.   Both the weight of the boat empty and
13    whatever its cargo was, people, supplies or both.
14  Q.   Sure.  And that also might be necessary to
15    determine its durability, its maneuverability?
16  A.   I lost you there.
17  Q.   More weight, bigger hole?
18  A.   Well, now, you shifted on me when you started
19    talking about how --
20  Q.   I'm just trying --
21  A.   -- durable it was or maneuverable.  I thought
22    we were talking about weights.
23  Q.   We are.
24  A.   And I'm just trying to figure out --
25  Q.   And in order to determine how maneuverable a
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 1    boat is, one of the things that you need to consider is
 2    the weight it's carrying?  A light boat is more
 3    maneuverable than a heavy boat, for instance?
 4  A.   It depends on the boats.
 5  Q.   Sure.  The same kind of boat; one heavier,
 6    one lighter.  Generally speaking, the lighter one will
 7    be more maneuverable; fair?
 8  A.   Under that -- all other factors being the
 9    same, yes.
10  Q.   The same --
11        CHAIRMAN NOBLE: Mr. Helm?
12        MR. HELM: Yeah.
13        CHAIRMAN NOBLE: Are you going to ask
14    the same question about something else?
15        MR. HELM: Durability.
16        CHAIRMAN NOBLE: Go ahead.  You get one
17    last question.
18        MR. HELM: Okay.  I just --
19        BY MR. HELM: 
20  Q.   You got a rock in the bottom.  A heavier
21    boat, you're going to hit it quicker, right, and
22    harder?
23  A.   Certainly in nonflat water a heavier boat
24    would be sitting -- with everything else being equal,
25    it would be sitting lower in the water, and the
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 1    momentum it would have in a rapid or riffle area would,
 2    in my mind, drive that boat deeper into the water, yes.
 3        MR. HELM: I'm about --
 4        CHAIRMAN NOBLE: One more?
 5        MR. HELM: No, no, I'm about to go into
 6    the computer.  So if this is -- if you all want to get
 7    out of here --
 8        CHAIRMAN NOBLE: It is 4:28, so we're
 9    coming back tomorrow morning at 9:00, okay?
10        MR. HELM: Thank you.
11        CHAIRMAN NOBLE: And take all the time
12    you need.
13        MR. HELM: I appreciate that.
14        (The proceedings adjourned at 4:29 p.m.)
15    
16    
17    
18    
19    
20    
21    
22    
23    
24    
25    
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 1  STATE OF ARIZONA    )
    COUNTY OF MARICOPA  )
 2 
   
 3            BE IT KNOWN that the foregoing proceedings
    were taken before me; that the foregoing pages are
 4  a full, true, and accurate record of the proceedings,
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 6 
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 1                  BE IT REMEMBERED that the above-entitled
  


 2   and numbered matter came on regularly to be heard
  


 3   before the Arizona Navigable Stream Adjudication
  


 4   Commission, at the offices of Squire Patton Boggs (US),
  


 5   LLP, 1 East Washington Street, Suite 2700, Phoenix,
  


 6   Arizona, commencing at 9:01 a.m. on the 24th day of
  


 7   February, 2016.
  


 8
   BEFORE:   WADE NOBLE, Chairman


 9             JIM HENNESS, Vice Chairman
             JIM HORTON, Commissioner


10             BILL ALLEN, Commissioner
  


11
   COMMISSION STAFF:


12
        Mr. George Mehnert, Director,


13        Legal Assistant, Research Analyst
  


14
  


15   APPEARANCES:
  


16
   For the Arizona Navigable Stream Adjudication


17   Commission:
  


18        SQUIRE PATTON BOGGS (US) LLP
        By Mr. Matthew L. Rojas.


19        1 East Washington Street
        Suite 2700


20        Phoenix, Arizona 85004
        (602) 528-4000


21        matthew.rojas@squirepb.com
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 1   APPEARANCES CONTINUED:
  


 2   For Freeport Minerals Corporation:
  


 3        FENNEMORE CRAIG, PC
        By Mr. Sean T. Hood, Esq.


 4        2394 East Camelback Road
        Suite 600


 5        Phoenix, Arizona 85016
        (602) 916-5475


 6        shood@fclaw.com
  


 7
   For the Salt River Project Agricultural Improvement and


 8   Power District and Salt River Valley Water Users'
   Association:


 9
        SALMON LEWIS & WELDON, PLC


10        By Mr. Mark A. McGinnis, Esq.
        By Mr. R. Jeffrey Heilman


11        2850 East Camelback Road
        Suite 200


12        Phoenix, Arizona 85016
        (602) 801-9066


13        mam@slwplc.com
        rjh@slwplc.com


14
  


15   For Arizona State Land Department:
  


16        ARIZONA ATTORNEY GENERAL'S OFFICE
        By Mr. Edwin W. Slade, III


17        By Ms. Laurie Hachtel
        Assistant Attorneys General


18        1275 West Washington
        Phoenix, Arizona  85007


19        (602) 542-7785
        NaturalResources@azag.gov


20
  


21   For Gila River Indian Community:
  


22        By Thomas L. Murphy, Esq.
        Deputy General Counsel


23        525 West Gu u Ki
        Post Office Box 97


24        Sacaton, Arizona  85147
        (602) 562-9760


25        thomas.murphy@gric.nsn.us
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 8
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 2
   For the City of Tempe:


 3
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 8
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 1                  CHAIRMAN NOBLE:  We'll come to order and
  


 2   we'll ask for a roll call.
  


 3                  DIRECTOR MEHNERT:  Commissioner Allen?
  


 4                  COMMISSIONER ALLEN:  Present.
  


 5                  DIRECTOR MEHNERT:  Commissioner Henness?
  


 6                  COMMISSIONER HENNESS:  Here.
  


 7                  DIRECTOR MEHNERT:  Commissioner Horton?
  


 8                  COMMISSIONER HORTON:  Here.
  


 9                  DIRECTOR MEHNERT:  Chairman Noble?
  


10                  CHAIRMAN NOBLE:  Here.
  


11                  DIRECTOR MEHNERT:  We have all four
  


12   members here, and I see Matt Rojas is here.  So we're
  


13   ready to go.
  


14                  CHAIRMAN NOBLE:  Now, some of you may
  


15   note that the facial features of the court reporter
  


16   have changed this morning.  Jody tends to crack the
  


17   whip a little harder, so we will take frequent breaks.
  


18                  MR. HELM:  You're not going to get away
  


19   with extended time frames, is what you're saying.
  


20                  CHAIRMAN NOBLE:  It's good to have you
  


21   back, Jody.  We appreciate you.
  


22                  Mr. Slade, are we prepared; and are you
  


23   ready to go, Rich?
  


24                  THE WITNESS:  I am, Chairman Noble.
  


25                  CHAIRMAN NOBLE:  Let us begin then.
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 1                  CROSS-EXAMINATION (CONTINUED)
  


 2   BY MR. SLADE:
  


 3       Q.    Okay.  Good morning, Mr. Burtell.  Good
  


 4   morning, Commissioners.
  


 5       A.    Good morning, Mr. Slade.
  


 6       Q.    Again, Eddie Slade with the Arizona State
  


 7   Land Department this morning.  When we left off, we
  


 8   were talking about the Hayden account, and I believe we
  


 9   agreed that we're talking about that account because we
  


10   want to know where the logs got caught up, if on the
  


11   Salt or on some other area in the river valley.  Is
  


12   that the discussion we were having when we left off?
  


13       A.    As I recall, yes, we were trying to debate
  


14   exactly where he ran into his troubles, yeah.
  


15       Q.    Okay.  And we're having that conversation
  


16   because we want to know if the Salt was potentially
  


17   susceptible for log floating, as others have indicated
  


18   in other articles.
  


19       A.    Is that a question, or are you making a
  


20   statement?
  


21       Q.    That's a statement.
  


22       A.    Okay.
  


23       Q.    So let's pull up your Figure 5B from your
  


24   report, please.  And as I recall, you had stated that
  


25   it could have gotten caught up in a canyon in
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 1   Segment 3, and we do have historical maps of Segment 3,
  


 2   and one of those is in your report at Figure 5B; is
  


 3   that right?
  


 4       A.    Yes.
  


 5       Q.    Okay.  And I believe you had pointed to you
  


 6   thought there was a canyon in this area.  Are you able
  


 7   to tell me where that canyon is, in your opinion?
  


 8       A.    If you could advance.  There we go.
  


 9             I haven't studied this, Mr. Slade, in any
  


10   detail, but there is here an area that looks like there
  


11   might be a bit of a constriction.  I don't believe the
  


12   photos that Dr. Mussetter presented on behalf of SRP
  


13   went up this far, but...
  


14       Q.    Is it your opinion that that area is a narrow
  


15   constriction?
  


16       A.    No, I'm -- well, I'm simply suggesting that
  


17   that might be an area where they ran into problems;
  


18   that there might be a constriction there where they had
  


19   trouble getting their logs through.  Again, I don't
  


20   know, and based on the scale of this map, it's only a
  


21   guess.  And I guess that's the problem we have with the
  


22   Hayden account in its entirety.  We just don't know
  


23   where they ran into their difficulties.
  


24       Q.    Well, you can take a pretty educated guess
  


25   that that is a much wider area than, say, the entrance


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







SALT RIVER     VOLUME 14      02/24/2016 2970


  


 1   into the Roosevelt Dam site, based on this map, right?
  


 2       A.    Based on this map, yes, where Roosevelt Dam
  


 3   site is, that would be more of a constriction.
  


 4       Q.    Okay.  And if you're taking logs down Tonto
  


 5   Creek, I'm not sure if you've been there or not, but
  


 6   Tonto Creek is much more narrow than this constriction
  


 7   that you've pointed out; would you agree with that?
  


 8       A.    I guess I'm a little confused.  Are you
  


 9   suggesting they were taking logs down Tonto Creek or --
  


10       Q.    Let's say they had to take logs down Tonto
  


11   Creek to get from the Sierra Anchas down to the Salt.
  


12       A.    I'm not sure if that would make sense,
  


13   because the Sierra Ancha Mountains are further to the
  


14   east of Tonto Creek.
  


15       Q.    Well, in fact, when they did take logs down
  


16   from the Sierra Anchas, didn't they come down the Tonto
  


17   area?
  


18       A.    No.  No, the Sierra Ancha Mountains are east
  


19   of -- the Sierra Ancha Mountains are roughly due north
  


20   of where Pinto Creek is.  And if that map can come back
  


21   up or when it comes up, you can see that's more at the
  


22   edge of the map to the east.
  


23       Q.    So in your understanding, how did they get
  


24   logs down from the Sierra Anchas to eventually the
  


25   Roosevelt Dam?
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 1       A.    It's not clear from their article, the
  


 2   newspaper article.  I suspect it was a similar fashion
  


 3   that -- how they did it with the sawmill.  They must
  


 4   have hauled them down somehow.  It's unclear.  The
  


 5   mountains where the trees are are obviously 4 or
  


 6   5 miles off river.  So I'm not sure how they got them
  


 7   down.  That's actually a good question.
  


 8             I do know that when Roosevelt Dam was being
  


 9   constructed, that they hauled the lumber from the
  


10   mountains down on a road that they constructed and
  


11   crossed the Salt River and then proceeded down to
  


12   Roosevelt, so...
  


13             But, again, I don't know, Mr. Slade, how
  


14   Mr. Hayden's group physically got the logs down the
  


15   mountain.  That's a very interesting question.  I don't
  


16   know if they had any beasts of burden, if you will,
  


17   that they could have used, horses or mules, to haul
  


18   those logs down, pull them down.  I don't know.
  


19       Q.    The Hayden group you're talking about?
  


20       A.    The Hayden group.
  


21       Q.    Yes.  So is another possibility then that
  


22   maybe they actually were in the headwaters, where logs
  


23   are right alongside waterways, the White or the Black,
  


24   and that they didn't have to move it down the whole
  


25   mountainside, and they just put it in the White or the
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 1   Black and began floating those logs down?  That's
  


 2   another possibility, right?
  


 3       A.    It's a possibility that seems inconsistent
  


 4   with at least the account that was written up, the
  


 5   Hayden biography that SRP recently submitted, that
  


 6   indicated that they got the logs from the Sierra Ancha
  


 7   Mountains.
  


 8       Q.    Now, that was an account recently submitted
  


 9   and published in the '80s, 1980s, somewhere around in
  


10   there?
  


11       A.    It might have been a little bit earlier, but
  


12   it was a -- it was written by an Arizona historian.
  


13       Q.    So published about a hundred years after the
  


14   Hayden account actually took place, right?
  


15       A.    Not quite a -- probably about a hundred,
  


16   yeah.
  


17       Q.    Okay.  And they were probably looking at the
  


18   same articles that we have?
  


19       A.    I think when I read the notes at the end of
  


20   that article, in addition, the author interviewed, I
  


21   think, but I could be wrong, Mr. Hayden's descendents
  


22   to try to get a better sense of what was going on.
  


23             And I'm trying to remember, when Dr. August
  


24   testified, who also, obviously, has a lot of background
  


25   with Mr. Hayden, whether this issue of where they
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 1   logged or not came up.  But the Sierra Ancha Mountains
  


 2   obviously were the closest area where there were logs
  


 3   that the constructors of Roosevelt Dam went to.  So
  


 4   it's not unreasonable to think that that would be where
  


 5   they went.
  


 6       Q.    And do you remember the Burch trip or the
  


 7   Meadows trip in 1885?
  


 8       A.    Yes.
  


 9       Q.    Okay.  And, in fact, they tried to get logs
  


10   from the Sierra Anchas or they endeavored to see if
  


11   that was possible; that was the point of their trip; is
  


12   that right?
  


13       A.    My understanding is it was a scouting
  


14   endeavor.  I don't know if they physically, like
  


15   Hayden's article suggested, actually physically tried
  


16   to put logs in the river, but they were trying to scout
  


17   out that possibility, so...
  


18       Q.    And do you remember where they started their
  


19   trip?
  


20       A.    If you give me a second to refer back to my
  


21   table.
  


22             If you -- which Meadows account are you
  


23   referring to, the 1885 or the 1883?
  


24       Q.    The one that said they started 4 miles above
  


25   Tonto Creek on the Salt.
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 1       A.    Yes, they -- what's referred to as Eddy's
  


 2   Ranch --
  


 3       Q.    Right.
  


 4       A.    -- 4 miles above Tonto Creek confluence.
  


 5             So when I looked at a map, Livingston is
  


 6   about 10 miles above the confluence, and Livingston is
  


 7   more adjacent to where the Sierra Ancha Mountains are.
  


 8   So they certainly, in the 1885 trip, didn't go all the
  


 9   way up to the headwaters.  So one might argue that the
  


10   Meadows trip, similar to the Hayden trip, never went up
  


11   into Segments 2 and 1 and stayed down in Segment 3,
  


12   so...
  


13       Q.    And do you remember what the Burch/Meadows
  


14   trip said about their endeavor to see if logs could be
  


15   floated?
  


16       A.    The quote that I have in my table was, quote,
  


17   asserting [sic] the feasibility of floating logs or
  


18   lumber down from the Upper Salt River to Phoenix.
  


19             That was a direct quote from the newspaper
  


20   article, so...
  


21       Q.    Did they also say, quote, that the undisputed
  


22   conclusion is that such work can be successfully
  


23   carried on?
  


24       A.    I remember that, and I think what I indicated
  


25   in my report is maybe that was fortuitous thinking,
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 1   because I don't believe logs were ever successfully
  


 2   taken down, or at least any accounts that we have, that
  


 3   either Hayden went back or the Meadows group went back.
  


 4   And then when they started to construct Roosevelt
  


 5   Reservoir, once again, they didn't use the river.  They
  


 6   hauled those logs down to the town of Roosevelt.
  


 7             So if I've learned anything in reading
  


 8   newspaper articles and hearing historians and all of
  


 9   this debate, that article may have been written with
  


10   the hope that they would do it; but I think the proof
  


11   is did they ever do it, and I don't think we have any
  


12   evidence that they did, so...
  


13       Q.    So the conclusion of those who were in
  


14   Segment 3, that we know for sure were in Segment 3,
  


15   because they said they started in the Tonto Basin
  


16   3 miles -- 4 miles upstream of Tonto Creek, their
  


17   conclusion was that it was undisputed that logs could
  


18   be floated down, and there was no constriction that
  


19   would prevent that?
  


20       A.    Which then starts to make things kind of
  


21   confusing now, doesn't it, Mr. Slade, because we've got
  


22   you're maybe suggesting that Hayden got his logs hung
  


23   up at the damsite.  And now we've got the Meadows group
  


24   saying that it's no problem getting the logs from that
  


25   same area down to Phoenix.
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 1             So I think this comes back to this issue of
  


 2   how much can we trust newspaper articles and, at the
  


 3   end of the day, what was actually done, were logs ever
  


 4   taken down through.  And I'm not aware that they were.
  


 5   So I --
  


 6       Q.    And I'm certainly not suggesting that they
  


 7   got their logs caught on the damsite.
  


 8             Let's take a look at the articles that Hayden
  


 9   has.  Let's pull up C028-326.  And in this article they
  


10   say, quote, On leaving McDowell they followed up Salt
  


11   River as closely as possible for nearly 200 miles.
  


12       A.    Excuse me.  That's not what's up there.
  


13       Q.    Do you have the articles in front of you?
  


14       A.    No.  No.
  


15       Q.    C028-326.  And we talked about this
  


16   yesterday.  If you're 200 miles following the Salt
  


17   River as closely as possible, where does that put you?
  


18       A.    As we discussed yesterday, Mr. Slade, at the
  


19   time this article was written, there hadn't been any
  


20   surveys done of the Upper Salt River.  So how or where
  


21   they came up with their 200, I just don't know.
  


22       Q.    But my question is, if you follow the river
  


23   as closely as possible for 2 00 miles, where does that
  


24   put you, from Fort McDowell?
  


25       A.    You would be well above the White River.  I
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 1   thought you told me yesterday that the distance was
  


 2   200 miles from the confluence with the Gila, but maybe
  


 3   I misunderstood what you said.
  


 4       Q.    191 miles is the entire Salt River, from
  


 5   Segment 1 down to the Gila.
  


 6       A.    Okay.  And did you just ask me 200 miles from
  


 7   Fort McDowell?
  


 8       Q.    That's right.
  


 9       A.    So that would take me above the White
  


10   confluence.
  


11       Q.    Let's make sure we have our numbers right.
  


12   Segment 6, which starts basically at Fort McDowell and
  


13   goes down to the Gila, is 44 miles long.
  


14       A.    Okay.
  


15       Q.    So 191 miles minus 44 miles puts you at
  


16   147 miles would be to the end of the Salt, at the top
  


17   of Segment 1.
  


18       A.    Okay.
  


19       Q.    Okay.  And they said they traveled 200 miles.
  


20   So that's another 53 miles.
  


21       A.    So in this situation they would have -- if
  


22   you trust the newspaper account and the article says
  


23   leaving McDowell and going up 200 miles, then they
  


24   would have been above the confluence of the Black and
  


25   the White.  They would have been up in -- as you
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 1   indicated, some 40 or so miles further up.  And that
  


 2   would have meant they would have gone right past the
  


 3   Sierra Ancha Mountains and kept going.
  


 4             Why they would have gone up that far, I don't
  


 5   know.  It's speculation.  I think that might be even a
  


 6   further line of evidence to make us scratch our heads a
  


 7   bit about whether that 200 miles is accurate or not.
  


 8   It says "nearly 200 miles."  It's a rounded number.
  


 9             I don't know what more to say, Mr. Slade.
  


10   You can ask me a million different ways.  I don't know
  


11   exactly where they were, so...
  


12       Q.    I didn't ask you more than where they are if
  


13   they went 200 miles upstream.  So you can keep going,
  


14   if you want.  I'm just going to ask pretty pointed
  


15   questions.  If you want to answer the question that I
  


16   ask, that's fine.  If you want to keep going --
  


17       A.    No, I don't mean to sound frustrated.  I just
  


18   thought we asked all of these questions yesterday about
  


19   the same things.
  


20       Q.    No, there's more evidence that points to them
  


21   being at the headwaters, so that's why we're going
  


22   through more evidence.
  


23       A.    Oh.  I thought this was the article you
  


24   mentioned yesterday, the 200 miles, so...
  


25       Q.    This is one of them, yeah.
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 1       A.    Okay.
  


 2       Q.    And if they're up in the headwaters where the
  


 3   White is, is that close to where Camp Apache is?
  


 4       A.    If they went up the White.  I guess they
  


 5   could have gone up the Black.  But that would put them
  


 6   in that vicinity.
  


 7       Q.    Okay.  And Mr. Fuller testified to this.
  


 8   There are no logs actually on the Salt River until you
  


 9   get up to the White or the Black.  Do you have anything
  


10   to dispute that?
  


11       A.    I haven't been up there, and I think a lot of
  


12   that is tribal land, where one isn't supposed to go.
  


13   So I -- if Mr. Sparks or one of his clients would
  


14   confirm that, that would probably make me feel better.
  


15       Q.    Okay.
  


16       A.    But other than that, I can't really agree or
  


17   disagree.
  


18       Q.    Okay.  And at the bottom of the article here,
  


19   the last sentence, I'll read it.  "Having found a good
  


20   location where pines were plenty and good they made a
  


21   canoe out of a tree and putting some logs into the
  


22   river, left six of the party to drive them down while
  


23   Hayden and Sugert returned home by Camp Apache,
  


24   San Carlos and old Camp Grant."
  


25             So Hayden returned home by Camp Apache.
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 1       A.    Okay.
  


 2       Q.    If he was in the Sierra Anchas, would it be
  


 3   returning home to go 100 miles out of your way east to
  


 4   Camp Apache?
  


 5       A.    I think at this time Hayden lived in Tucson,
  


 6   or he may have lived in Tucson.  So the only reason he
  


 7   would want to go through -- Camp Apache and San Carlos
  


 8   and Camp Grant obviously had roads to the south.  So I
  


 9   guess the bigger question is, where was he trying to
  


10   return to.  If he was return -- if he was going to Camp
  


11   Grant, obviously if, at the time, he wanted to go back
  


12   to Tempe, I don't know why he would go to Camp Grant,
  


13   because Camp Grant is on your way to Tucson.
  


14             So I guess the bigger question is, is why --
  


15   or where was he returning to.  And I don't know why he
  


16   would have been wanting to go to Southeastern Arizona,
  


17   because I have had an opportunity to look at Camp Grant
  


18   over the years, and that's near the confluence of
  


19   Aravaipa and the San Pedro, so that's pretty far out of
  


20   your way if you wanted to be going to the Phoenix area.
  


21       Q.    And can we pull up Figure 3A from your
  


22   report?
  


23                  MR. SLADE:  If we could pull that up as
  


24   well.  And if it's possible to zoom in to where it
  


25   says -- around Camp Apache there and where it also says
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 1   "pine timber."
  


 2   BY MR. SLADE:
  


 3       Q.    So right where Camp Apache is, Mr. Burtell,
  


 4   there's a demarcation that says "pine timber," and
  


 5   that's on the White River; is that right?
  


 6       A.    Yes.
  


 7       Q.    Okay.  So do you see any other demarcation on
  


 8   this 1876 map along the Salt that says "pine timber"
  


 9   other than on the White River near Camp Apache?
  


10       A.    On this map.  I know on my other map there's
  


11   another area that says "timber camp."  Let's see.  You
  


12   know, I'm not seeing anything.
  


13       Q.    Do you see a demarcation around even the
  


14   Sierra Anchas that says "pine timber" on this map?  We
  


15   know there's timber out there.
  


16       A.    Sure.
  


17       Q.    But on this map, is there any demarcation
  


18   that says "pine timber"?
  


19       A.    On the Sierra Anchas, on this map, no.
  


20       Q.    Okay.  And this is an 1876 map.  The Hayden
  


21   trip was in 1873; is that right?
  


22       A.    That's right.
  


23       Q.    Okay.
  


24       A.    Mr. Slade, if we could keep this map up.  I
  


25   had a couple of homework assignments last night.
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 1       Q.    Go ahead.
  


 2       A.    And I don't know if you can blow this up even
  


 3   further, but you were asking me about whether there was
  


 4   a road that crossed through the Apache Mountains.  It's
  


 5   actually shown on here.  It's very hard to see, and I'm
  


 6   going to -- and, actually, where it ends up is right at
  


 7   the head of Segment 2, where Cibecue Creek -- just
  


 8   above where Cibecue Creek comes down.
  


 9             If the Commissioners wouldn't mind, I might
  


10   approach that.  It might almost be easier to --
  


11                  CHAIRMAN NOBLE:  Do you want a ladder or
  


12   something to stand on?
  


13                  THE WITNESS:  No.  Maybe dimming the
  


14   lights might help.
  


15   BY MR. SLADE:
  


16       Q.    I'll tell you what, Mr. Burtell, is this
  


17   going to be -- why don't -- this is a good opportunity
  


18   for you to take care of this on redirect with your
  


19   counsel, so I can move along and we can finish.
  


20       A.    Well, I was being responsive to the question
  


21   you posed to me yesterday.  You were very specific
  


22   about whether or not there was any way that a road
  


23   could cross through the Apache Mountains in the
  


24   McMillenville area.
  


25       Q.    Sure.
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 1       A.    So I'm just trying to be responsive to what
  


 2   you asked.
  


 3       Q.    Yeah, I appreciate that.  But for the purpose
  


 4   of dimming the lights and moving around, I think that's
  


 5   a good opportunity for you to do that with your counsel
  


 6   on redirect.
  


 7                  CHAIRMAN NOBLE:  If he so chooses.
  


 8                  MR. SLADE:  Sure.
  


 9                  THE WITNESS:  So, Commissioner Noble, is
  


10   this my choice about whether I want to do this or not?
  


11                  CHAIRMAN NOBLE:  No, it's your choice
  


12   whether or not your counsel wants to redirect.
  


13                  THE WITNESS:  Okay.  Sure.
  


14                  CHAIRMAN NOBLE:  Or feels the
  


15   information is even worthwhile.
  


16                  THE WITNESS:  Okay.
  


17                  CHAIRMAN NOBLE:  Apparently Mr. Slade
  


18   doesn't feel it's worthwhile anymore.
  


19                  MR. HOOD:  If it's not worth Mr. Slade's
  


20   time, then it's not going to be worth any of our time.
  


21   We'll skip it.  It's on the map.
  


22                  THE WITNESS:  The other homework
  


23   assignment, I had, just for housekeeping, was the
  


24   Grapevine Springs, and so I had some additional
  


25   information on that as well.
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 1   BY MR. SLADE:
  


 2       Q.    And what did you find with that?
  


 3       A.    So this one we do want to talk about?
  


 4       Q.    Sure, go ahead.
  


 5       A.    Okay.  Two sources of information.  One is a
  


 6   book that's referenced in my report called Arizona
  


 7   Place Names, and it provides some context as to how
  


 8   Grapevine Springs was first named by Europeans.  So
  


 9   I'll start with that, and then I've got a map that
  


10   shows some other information.
  


11             This is on Page 104 of Arizona Place Names.
  


12   This wasn't introduced into evidence.  We certainly
  


13   could.  This is a reference in my report.
  


14             EXAMINATION BY COMMISSIONER HORTON
  


15                  COMMISSIONER HORTON:  Mr. Chairman?  Is
  


16   that the Granger book?
  


17                  THE WITNESS:  This, Commissioner, was
  


18   the book that came out before the Granger book, believe
  


19   it or not.
  


20                  COMMISSIONER HORTON:  Okay.
  


21                  THE WITNESS:  Well, excuse me, it is the
  


22   Granger book.  She had two books.  This was her first
  


23   book, 1960.
  


24                  On Page 104 it says, "On his third
  


25   exploratory expedition, King S. Woolsey," I think you
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 1   pronounce it, "in 1864 applied the name descriptively
  


 2   to this spring because of the many wild grapevines.
  


 3   The men of the expedition located it in their attempt
  


 4   to find water because that of the Salt River was too
  


 5   brackish for drinking purposes.  Grapevine Spring is
  


 6   actually on the south side of the Salt River, a little
  


 7   east of the confluence of Tonto Creek with the Salt."
  


 8                  So that's the historic perspective on
  


 9   how it was named.
  


10                  If you could pull up in my report
  


11   Figure 5A.
  


12
  


13                CROSS-EXAMINATION (CONTINUED)
  


14   BY MR. SLADE:
  


15       Q.    Does it talk about in the Arizona Place Names
  


16   what the population was at Grapevine Springs?
  


17       A.    I read the quote in its entirety, and, again,
  


18   you're welcome to look at it.  It's -- but, no, I read
  


19   it.  They did not.
  


20       Q.    Okay.
  


21       A.    This now is responsive to your question about
  


22   if there were people there.
  


23       Q.    Sure.  What figure?
  


24       A.    Figure 5A from my report.
  


25       Q.    And what are you pointing out?
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 1       A.    Grapevine Springs is actually -- was actually
  


 2   located by the General Land Office surveyors, and there
  


 3   are a series of roads, as well as a couple of houses,
  


 4   right at Grapevine Springs.  So the spring was
  


 5   identified and mapped by the surveyors, and there's an
  


 6   artery of roads, as well as cultivated fields, in the
  


 7   area of the spring.
  


 8       Q.    And is that the road that the Apaches would
  


 9   have taken heading up or King Woolsey, when he drove
  


10   the Apaches up to the Apache land at Fort Apache, would
  


11   he have taken that trail, that road?
  


12       A.    I don't know whether that road even existed.
  


13   He was there in 1867.  This map is 1881.  So I don't
  


14   know whether those roads were even available.  This
  


15   Figure 5A, the roads that cross through Grapevine
  


16   Springs, the road is labeled "road to Globe."  So there
  


17   obviously was a communication artery between Grapevine
  


18   Springs and Globe.  But the road continues, crosses the
  


19   Salt, and then heads on up to the northwest.
  


20             So the area I'm referring to, if you're
  


21   interested, is in this area right here.  Grapevine
  


22   Springs is labeled.  It's a little difficult to see.
  


23   If you really blow it up, you can see a couple of
  


24   houses and there's agricultural fields.  There are
  


25   either fields or fences immediately adjacent to
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 1   Grapevine Springs and then an area here that says
  


 2   "fields" and "field."
  


 3             So I'm not saying that there was a
  


 4   metropolis, by any stretch, but in 1881 there
  


 5   definitely was European settlement in the Grapevine
  


 6   Springs area.
  


 7             So I was just trying to, again, be responsive
  


 8   to your questions yesterday, Mr. Slade.
  


 9       Q.    I appreciate that.
  


10             Were they supplying Globe and Miami at that
  


11   point, would you think?
  


12       A.    I don't think that's unreasonable.  The mines
  


13   had been established by that time.  Whether these were
  


14   homesteaders that were just living off the land or
  


15   whether they were producing something to sell to the
  


16   mines, I don't know.
  


17       Q.    Do you know if there was any desire to supply
  


18   Phoenix, which already had its own irrigation and
  


19   farming settlement?
  


20       A.    I don't understand.  From these fields?
  


21       Q.    Right.
  


22       A.    Oh.  I think it would be unlikely that --
  


23   other than maybe shipping cattle down to Phoenix or
  


24   driving cattle down to Phoenix; that would be a
  


25   likelihood.  Whether they were driving grain down to
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 1   Phoenix, that would seem a lot less reasonable.
  


 2       Q.    So we don't know of any goods that they would
  


 3   have to supply to Phoenix that Phoenix doesn't already
  


 4   have?
  


 5       A.    Maybe not supplies, but a situation of mail
  


 6   or them wanting to get supplies from Phoenix, I could
  


 7   see there being a two-way path there.  Let alone people
  


 8   moved around a lot, and so the transportation of
  


 9   people, as well as goods, either coming up from Phoenix
  


10   or mail, perhaps, going down, if not timber.  We've
  


11   talked a lot about timber, so...
  


12       Q.    Let's talk a little more about timber, and
  


13   did you put anywhere in your report that the undisputed
  


14   conclusion of the Burch trip was that logs could be
  


15   floated from the Salt in Segment 3 down to Phoenix?
  


16       A.    I don't believe I made that statement in my
  


17   report.
  


18       Q.    And why not?
  


19       A.    I think primarily because there was no
  


20   evidence that logs were ever taken down.
  


21       Q.    So is your report a comprehensive report that
  


22   includes information that may support navigability and
  


23   may support nonnavigability, or is your report just a
  


24   report about evidence that supports nonnavigability?
  


25       A.    I think you're asking me a question of
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 1   whether my report is fair or not in the data; and if
  


 2   that's what you're asking me, Mr. Slade, I feel very
  


 3   confident that I was fair in my data.  And I'll give
  


 4   you an example.  I think I was the only expert in the
  


 5   Upper Salt to try to reconstruct flows.
  


 6             The historic accounts that I present in my
  


 7   report talk about flow conditions during floods, where
  


 8   the water was waist deep.  So, again, if you're
  


 9   questioning whether I cherry-picked and just put in
  


10   data that doesn't support navigation, I strongly
  


11   disagree, and I think that's an unfair characterization
  


12   of my report.
  


13       Q.    But when it came to the Burch articles, and I
  


14   think there's three or four, and most of them say
  


15   either logs can undisputably be floated or --
  


16       A.    Mr. Slade --
  


17       Q.    Let me finish.
  


18       A.    Okay.
  


19                  CHAIRMAN NOBLE:  Whoa, whoa, whoa.  Let
  


20   Mr. Slade finish first, and then you can interrupt him.
  


21                  THE WITNESS:  Okay.  Fair enough.
  


22   BY MR. SLADE:
  


23       Q.    Yeah.  I don't want to have to stand up and
  


24   protect myself from being interrupted.
  


25             Articles that say it's entirely practicable
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 1   to float logs, undisputed conclusion, there's multiple
  


 2   articles about the Burch trip that state that, in no
  


 3   uncertain words.  But that can't be found in your
  


 4   report; is that right?
  


 5       A.    That's what I was -- and I apologize for
  


 6   interrupting.  Can we pull up each one of the Hayden
  


 7   articles?  We're spending a lot of time on this, so
  


 8   let's walk through each one of the Hayden articles and
  


 9   find out how many times it says what you're
  


10   characterizing, because I don't want to take what
  


11   you're -- you're characterizing those articles, and I
  


12   just want to be sure that those articles all say
  


13   exactly what you indicate.
  


14       Q.    We sure can.
  


15       A.    So let's pull --
  


16       Q.    This is the Burch trip, not the Hayden trip.
  


17       A.    Oh, sure.
  


18       Q.    This is the Burch or Meadows trip --
  


19       A.    Okay.
  


20       Q.    -- however you want to call it, C018 Part
  


21   132.  And I'm reading the second sentence from the
  


22   bottom.  "The object of the trip is to ascertain if
  


23   logs could be floated through the cañon.  If practical,
  


24   Mr. Burch intends erecting a saw mill at the foot of
  


25   the Sierra Anchas and floating the logs down the river
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 1   to Phoenix."  And that's the first article we have.
  


 2       A.    Okay, and so just for me to understand this,
  


 3   it says if practical, Mr. Burch intends erecting the
  


 4   saw mill.
  


 5             So this article at least, it suggests that
  


 6   when he was interviewed by the newspaper, he told the
  


 7   newspaper if it's going to -- if it would work, I'll do
  


 8   it.  And at least this article doesn't suggest that he
  


 9   knew at that time.
  


10       Q.    Sure.  And we're just going through all of
  


11   them.
  


12       A.    Yep.
  


13       Q.    And C018 Part 134.  That was actually an
  


14   article before the trip happened, right?
  


15       A.    That's right.
  


16       Q.    Okay.
  


17       A.    No, it's not.  The trip had already started,
  


18   it said in the first sentence; but it hadn't concluded.
  


19   Right?
  


20       Q.    Yes, before the trip concluded.  They had
  


21   left.
  


22             Let's go to C018-133.  There's a lot of
  


23   articles on this trip, so we've got to find the right
  


24   ones.  And I'm about two-thirds down the page, and it
  


25   starts with "The object of the trip was to determine
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 1   whether saw logs could be rafted to the Lower Salt
  


 2   River, and the undisputed conclusion is that such work
  


 3   can be successfully carried on."
  


 4             Did I read that correctly?
  


 5       A.    Catch up with you here, Mr. Slade.
  


 6             That's what it says.
  


 7       Q.    Okay.  And this is an article after the trip
  


 8   occurred?
  


 9       A.    Can you go back?  I just wanted to see what
  


10   the -- okay.
  


11             What's interesting about this, Mr. Slade, is
  


12   the last sentence of the article.  It says, "If
  


13   experience should demonstrate that saw logs can be
  


14   successfully floated from the timber regions to this
  


15   portion of the Salt River, then the benefits derived
  


16   from this exploration cannot be overestimated."
  


17             So the author of the article, I'm assuming,
  


18   interviewed Mr. Burch, but I think was cautioning their
  


19   readers about whether or not -- I don't want to suggest
  


20   what Mr. Burch was saying was hyperbole, but was
  


21   cautioning the readers whether we still don't have any
  


22   actual evidence that you could do it.
  


23       Q.    Sure.  Mr. Burch was a sawmill man, right?
  


24       A.    That's what the article suggests, yeah.
  


25       Q.    Okay.  And so there could be other reasons
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 1   why the logs were never floated, like it's difficult to
  


 2   get them down from the Sierra Anchas.  If you come over
  


 3   the side of Cherry Creek, it's a precipitous drop, and
  


 4   as you said, Tonto Creek is not all that close to the
  


 5   logs?
  


 6       A.    That doesn't make a lot of sense to me,
  


 7   because in practice, when the sawmill was established
  


 8   in the Sierra Ancha Mountains, they hauled the logs
  


 9   down a five-mile road to the river and then took them
  


10   off to Roosevelt.  So when the Roosevelt Dam was being
  


11   constructed, for some reason they figured it out then.
  


12   Why Burch didn't figure it out, I don't know.  And why
  


13   he himself didn't decide to build a road and do that, I
  


14   don't know.
  


15             So it seems to be, again, a lot of
  


16   speculation.  And, again, just for fairness, let me say
  


17   what I put in my report on this issue in Paragraph 25
  


18   is, I say "There is no evidence that timber drives to
  


19   Phoenix ever occurred."
  


20             So I think I fairly reported the fact that
  


21   there were attempts to drive logs.  I think I also
  


22   described an article that the State Land Department
  


23   presented before the Power Line Diversion Dam was
  


24   constructed that the Bureau of Reclamation thought that
  


25   they could float the logs down the river, and I mention
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 1   that in my article.
  


 2             So if you're thinking I'm cherry-picking and
  


 3   just putting information that is just not towards
  


 4   navigability, I'll just say again I think that's
  


 5   grossly unfair.
  


 6             I put your article in that said that the
  


 7   Bureau of Reclamation thought they could float those
  


 8   logs down the river.  And, again, we have no evidence
  


 9   that they ever did that, so...
  


10       Q.    So there's another article that says the same
  


11   thing, Burch thinks it's entirely practicable.
  


12       A.    Let's -- can we pull it up?
  


13       Q.    Let's pull it up again, C018 Part 196.
  


14             And let's go to the last paragraph and blow
  


15   that up.  Okay.  And I'm going to read the whole thing.
  


16   "The object of the expedition combined business and
  


17   well as pleasure; the business portion of the trip
  


18   being for the purpose of ascertaining the feasibility
  


19   of floating logs or lumber down the Upper Salt River,
  


20   where timber of excellent quality grows in abundance,
  


21   and where Mr. William Burch, one of the party who owns
  


22   a steam sawmill.  Mr. Burch, who visited our office
  


23   today is company with Messrs. Robinson and Logan,
  


24   informs us that he thinks it entirely practicable to
  


25   float logs down the river to some point in this valley
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 1   where there is a demand for lumber and contemplates the
  


 2   removal of his mill down here.  The main difficulty is
  


 3   to get the logs to the river, the timber being some ten
  


 4   miles back from its bank but with a gradual decline to
  


 5   the river's edge."
  


 6             So that supports what we just talked about,
  


 7   where it may have been difficult to get the lumber down
  


 8   to the river, in Mr. Burch's opinion?
  


 9       A.    And I'll just -- I would agree that's in
  


10   Mr. Burch's opinion.
  


11             Two things come to mind when you read that.
  


12   In practice, the folks building Roosevelt Dam somehow
  


13   were able to practically get the logs down.  And,
  


14   again, I'm more, perhaps, relying on what in practice
  


15   happened.
  


16             The other thing I find interesting about
  


17   this, and the phrase that I think the historians use
  


18   about boosterism, is that is it possible that
  


19   Mr. Burch, when they talked to the reporter, was trying
  


20   to maybe get investors to help him fund his sawmill and
  


21   wanted to get interest in building a sawmill up there
  


22   and may or may not -- I don't want to say he was being
  


23   untruthful, but I'm not sure whether -- if it was as
  


24   feasible as he said, why it never occurred.
  


25             And the third thing that comes to mind is
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 1   Hayden said that he got logs hung up.  Mr. Burch is not
  


 2   mentioning any problem with floating the river.  So...
  


 3       Q.    And why would that -- how could those two
  


 4   things both be true, if Mr. Burch says there's no
  


 5   problem and Hayden says he got hung up?
  


 6             Is one possibility that in Segment 3 and 4
  


 7   and 5, there are no hang-ups for logs; but in the Upper
  


 8   Salt, on the White and the Black near Fort Apache,
  


 9   where it says fort timber -- or pine timber and where
  


10   you go through Segment 1 that has the gulch that
  


11   Mr. Mickel talked about -- I don't know if you were
  


12   here for that.
  


13       A.    I wasn't.
  


14       Q.    Okay.  Is it a possibility that, in fact,
  


15   both are true; Hayden got caught up in the headwaters
  


16   in Segment 1, potentially; but when it comes to
  


17   Segment 3, there are no hang-ups, because, as we
  


18   looked, there are no narrow constrictions in the maps
  


19   that we looked at?
  


20       A.    I guess that the -- there's a lot of
  


21   speculation, I think, going on by your -- on your part
  


22   there, Mr. Slade.  I don't think anything you just said
  


23   we have any clear evidence of.  It's speculation of
  


24   whether that could happen.
  


25             I'll just counter that speculation with my
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 1   own about something made it infeasible, when the
  


 2   sawmill was operating, to use the Salt River to float
  


 3   the logs down to Roosevelt.
  


 4             So I think we'll leave it to the Commission
  


 5   to debate among themselves why, in practice, that
  


 6   didn't occur when the sawmill was actually operating.
  


 7       Q.    Sure.
  


 8             How long was the Pinto Creek ferry in place?
  


 9   Do you know?
  


10       A.    I don't know.  If you know, that would be
  


11   interesting to me.
  


12       Q.    I don't.  That's why I'm asking.  I think you
  


13   mention it in your report.  I didn't know if you have
  


14   any more evidence of that.
  


15       A.    If you let me catch up here, that's in
  


16   Table 1 of my report.
  


17             It operated, we know, in February of 1905,
  


18   when, as I put in my comments, the river was in flood,
  


19   cutting off the supply route to a sawmill in the Sierra
  


20   Ancha Mountains.
  


21             So we know it was operating in February of
  


22   1905.  My professional judgment would be, is once the
  


23   spring runoff period ended and the flows went down,
  


24   there may have no longer been the need to operate the
  


25   ferry.
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 1       Q.    But you don't know if it was multiple years
  


 2   or how long during a year?
  


 3       A.    No.  The only account I could find that there
  


 4   was actually a ferry operating was that 1905 article,
  


 5   but nothing subsequent to that.
  


 6       Q.    And there was a ferry at Livingston as well
  


 7   that you mentioned in -- is that Paragraph 27?
  


 8       A.    There was an article that your client
  


 9   introduced talking about the need to build a ferry at
  


10   Robertson's crossing; but as I indicated in my direct
  


11   testimony, we don't know whether that was ever built or
  


12   not.
  


13       Q.    Okay.  And ferries are an indication that a
  


14   river's too deep to cross, generally, by wagon or by
  


15   foot; would you agree with that?
  


16       A.    During high water.
  


17       Q.    Let's turn to your modern boating section of
  


18   your report, and I'm on Paragraph 30 of your report,
  


19   Page 6.  And the largest paragraph you have here is a
  


20   quotation from ANSAC's 2007 decision; is that right?
  


21       A.    Mr. Slade, you said Page 30.  That's not --
  


22       Q.    Paragraph 30, Page 6.
  


23       A.    Oh, Paragraph 30.  Excuse me.
  


24             This is the paragraph that I quoted from the
  


25   Commission's 2007 report.
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 1       Q.    Okay.  And in this, in the Commission's 2007
  


 2   report, they cite some flow ranges that they
  


 3   considered.  I'll read.  "Most of the trips --" I'm
  


 4   halfway down.  "Most of the trips the witness had been
  


 5   on, the flow was between 1,500 and 3,000 cubic feet per
  


 6   second."  Did I read that correctly?
  


 7       A.    Yes.
  


 8       Q.    What is the cfs range that you would advise
  


 9   ANSAC consider for a historic wooden craft on the Upper
  


10   Salt, be it a small boat or a canoe?
  


11       A.    I don't understand your question.  You said
  


12   the amount of water for a historic boat.  I don't know
  


13   what you're asking.
  


14       Q.    On the Upper Salt, what range of flow do you
  


15   think would be preferable for a historic small boat or
  


16   canoe?
  


17       A.    What is that historic small boat or canoe
  


18   being used for?
  


19       Q.    Commercial enterprise, highway of commerce.
  


20       A.    What flow would be necessary?
  


21       Q.    What's the ideal flow range?
  


22       A.    Quite frankly, Mr. Slade, I don't think there
  


23   is an ideal flow range in Segment 2.  Low flow, you're
  


24   going to get battered by rocks.  High flow, and I've
  


25   watched enough video of high flow, you've got very
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 1   dangerous rapid flow conditions.  So I don't have a low
  


 2   flow or a high flow that I would recommend that anyone
  


 3   try to use a wooden boat on the Upper Salt.
  


 4       Q.    And to come to that conclusion, did you talk
  


 5   to anyone who boated the Upper Salt or a historic
  


 6   boater that helped you come to that conclusion?
  


 7       A.    Unfortunately, we don't -- I've never seen
  


 8   any evidence that anyone has tried to take a historic
  


 9   boat along the Upper Salt, so it's speculation on
  


10   people's parts.
  


11       Q.    My question was, to come to the conclusion
  


12   that you just made, that there's no range that's
  


13   better, did you talk to anyone to come to that
  


14   conclusion?
  


15       A.    No, I did not talk to anyone.  I referred to
  


16   the testimony that has been provided and the boating
  


17   experts.
  


18       Q.    Okay.  Are you aware that the high flow
  


19   conditions of the Upper Salt are not ideal for a
  


20   historic loaded craft, like a canoe or a small boat?
  


21       A.    Are you making a statement, or are you asking
  


22   the question?
  


23       Q.    Are you aware that people have stated,
  


24   including Mr. Mickel, that he would use a historic
  


25   wooden craft at the lower flows, not the high spring
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 1   snowmelt flow?
  


 2       A.    I wasn't here for Mr. Mickel's testimony, so
  


 3   I would have a hard time putting into context what he
  


 4   said or maybe how he was later cross-examined as well.
  


 5   So I really can't -- I can't opine on that statement
  


 6   one way or the other.
  


 7       Q.    So you haven't reviewed Mr. Mickel's
  


 8   testimony?
  


 9       A.    I have not, nor was I here when he gave it.
  


10       Q.    You're aware that he's run a commercial
  


11   operation on the Upper Salt for 18 years, right?
  


12       A.    Using modern recreational boats?
  


13       Q.    Yes.
  


14       A.    That's all I know now.
  


15       Q.    And, in fact, you talked to one of his
  


16   employees, right?  You mentioned that in your report?
  


17       A.    Oh, you didn't tell me who he worked for.
  


18       Q.    Mild to Wild Rafting.  He's the president of
  


19   the company.
  


20       A.    Oh, okay.  So now, now I'm learning that.
  


21   Okay.
  


22             Yes, I talked to -- in Paragraph 32 of my
  


23   report, I talked to Marley Gabel.  And I had been up in
  


24   the Miami-Globe area, and the local paper was talking
  


25   about the upcoming floating season and mentioned that
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 1   last year's season was canceled, and so I reached out
  


 2   to her to try to understand or reached out to Mild to
  


 3   Wild to understand why that was.
  


 4       Q.    And did Marley Gabel give you the impression
  


 5   that Mild to Wild canceled their season in 2014?
  


 6       A.    I'll read the quote, and I think I have my
  


 7   notes from when I talked to her.  What I put in my
  


 8   report is "Last year, according to Marley Gabel, who
  


 9   works for Mild to Wild Rafting and Jeep Tours, guided
  


10   raft trips down the Upper Salt were cancelled on
  


11   account of low water and associated safety concerns."
  


12             So that's what she indicated to me.
  


13       Q.    Did she indicate that Mild to Wild canceled
  


14   their trips?
  


15       A.    She said guided raft trips down the Upper
  


16   Salt were canceled, and that was consistent with the
  


17   newspaper article.  And I -- somewhere in all my stuff
  


18   I've got the newspaper article, so I could dig that
  


19   out.
  


20       Q.    Do you know if Mild to Wild actually canceled
  


21   their trips?
  


22       A.    Marley Gabel indicated that trips were
  


23   canceled.  Whether -- I don't know what more to say.
  


24       Q.    And you didn't review Mr. Mickel's testimony,
  


25   where he said, in fact, they didn't cancel their trips,
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 1   correct?
  


 2       A.    If that's the case, I don't quite understand
  


 3   why Marley Gabel would have said that to me when I
  


 4   talked to her, but...
  


 5       Q.    Why would the higher snowmelt flows make the
  


 6   Upper Salt River more dangerous?
  


 7                  CHAIRMAN NOBLE:  Mr. Slade, could you
  


 8   repeat that question after we come back from break?
  


 9                  MR. SLADE:  Absolutely.
  


10                  CHAIRMAN NOBLE:  Thank you very much.
  


11   We'll do 15 minutes, about 10 after.
  


12                  (A recess was taken from 9:54 a.m. to
  


13   10:10 a.m.)
  


14                  CHAIRMAN NOBLE:  Let's go ahead and
  


15   start.  Mr. Slade, are you ready?
  


16                  MR. SLADE:  I'm ready.
  


17                  CHAIRMAN NOBLE:  Mr. Burtell?
  


18                  THE WITNESS:  Yes, Mr. Chairman.
  


19                  CHAIRMAN NOBLE:  Bring it on.
  


20   BY MR. SLADE:
  


21       Q.    In your modern boating section, did you do
  


22   anything to assess flows and boating that occur apart
  


23   from the high snowmelt boating season?
  


24       A.    The only thing in addition to what I've
  


25   looked at here, Mr. Slade, is there's a YouTube video
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 1   that I've viewed that showed some -- and I could
  


 2   present the YouTube link, if you or the Commissioners
  


 3   are interested, where a group of rafters I think were
  


 4   trying to push the limit and they went down the river
  


 5   in their rubber raft at a cfs, I think it was, 300.
  


 6   And I know the whitewater folks use the expression a
  


 7   bony river, and that was very much the case.
  


 8             They had a lot of trials and tribulations at
  


 9   that flow.  That was particularly interesting to me
  


10   because 300 cfs -- and they put in at the top of
  


11   Segment 2 -- that's about the median flow up there,
  


12   so...
  


13       Q.    In your report you don't have anything about
  


14   boating during flows other than the snowmelt period; is
  


15   that right?
  


16       A.    I wouldn't characterize it that way.  What I
  


17   put in the report is, as I said, the long summary
  


18   paragraph from ANSAC after they had held what I
  


19   understand were many, many hearings leading up to their
  


20   report.  So I think the Commission certainly understood
  


21   the various times when you could or couldn't do modern
  


22   recreational boating up there.
  


23       Q.    You weren't here for Mr. Mickel's testimony,
  


24   is that what I heard you say?
  


25       A.    That's right.
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 1       Q.    And were you here for Mr. Dimock's testimony
  


 2   on the Salt?
  


 3       A.    On the Salt, no.
  


 4       Q.    Okay.  So I won't ask you questions about
  


 5   what they said about the low flow boating period.
  


 6       A.    Okay.
  


 7       Q.    Did you do any studies of velocities on the
  


 8   Upper Salt?
  


 9       A.    I looked at the velocity data that were
  


10   associated with the USGS streamflow measurements.  I
  


11   didn't include those in my report.  I focused more on
  


12   the depths.  But I certainly came across, in my
  


13   research on the USGS records, velocity measurements,
  


14   yeah.
  


15       Q.    Did you find anything that makes velocities
  


16   on the Salt an impediment to navigation?
  


17       A.    My observation in being on the ground at
  


18   those riffle sites, as well as looking at a lot of
  


19   YouTube videos where the flows were specified, that
  


20   these boats are moving relatively quickly.
  


21       Q.    Specifically; not your observations.  Did you
  


22   find any data that tells you that velocities are a
  


23   problem on the Upper Salt for boating?
  


24       A.    When you say "are a problem for boating,"
  


25   again, that's a -- again, I'm trying to be responsive.
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 1   A problem for what type of boating, what type of boat,
  


 2   what are they doing, you know?
  


 3       Q.    Sure.  Let me back up.  You read the Special
  


 4   Master's report, right, for Utah?
  


 5       A.    For Utah, yes.
  


 6       Q.    And when the Special Master talked about the
  


 7   San Juan River, do you recall that he talked about
  


 8   velocities on the San Juan being an impediment to
  


 9   navigation?
  


10       A.    I believe that was one of a series of factors
  


11   that he looked at when he came to his conclusion, sure.
  


12       Q.    And he listed actual velocities on the
  


13   San Juan and said that those are greater than those on
  


14   the Colorado or the Green or the Grand at the time; do
  


15   you recall that?
  


16       A.    And that would certainly be consistent with
  


17   my experience floating on both the Colorado and the
  


18   Green, sure.
  


19       Q.    Did you do anything to compare the Upper Salt
  


20   velocities with the velocities of the San Juan that the
  


21   Special Master reported?
  


22       A.    No.  No, I focused on the San Juan's rapids
  


23   as compared to the Upper Salt's rapids when the
  


24   velocities were high, so...
  


25       Q.    Are there any sand waves, like sand waves on
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 1   the San Juan, are there any of those sand waves on the
  


 2   Upper Salt?
  


 3       A.    Not that I've seen reported or I observed in
  


 4   the field, no.
  


 5       Q.    And you mentioned this yesterday.  I believe
  


 6   in your report on -- let's see here.  You mentioned
  


 7   that the Special Master said that there's a 3 foot
  


 8   requirement for navigation; is that what you said
  


 9   yesterday?
  


10       A.    If you could direct me, or I could find the
  


11   paragraph where I discussed the Special Master.  I can
  


12   find it.  I don't think I would characterize it quite
  


13   as you said it, but...
  


14       Q.    So I'm on your Page 23, and Paragraph 106.
  


15       A.    Yes, the two indented quotes, first, was
  


16   related to -- actually, both of the indented quotes
  


17   were related to a War Department survey of the Green
  


18   and the Colorado River, and then -- which were
  


19   presented in the Special Master's report, and then the
  


20   last sentence on Page 23 is where I tie that into the
  


21   Special Master.
  


22       Q.    Okay.  And the first indented quote there,
  


23   and I'll read it, "There are many cross-overs in both
  


24   rivers which have a depth of between 2 1/2 and 3 feet
  


25   during the low-water stage.  This depth is sufficient
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 1   for light draft boats suitable to these rivers, and
  


 2   3 feet is, therefore taken as the governing low-water
  


 3   depth to be considered in improvement.  The maintenance
  


 4   of a greater depth is not warranted by the probable
  


 5   commerce."
  


 6             Are you aware that the federal standard for
  


 7   navigability for improvement is not the standard that
  


 8   we're dealing with in this case?
  


 9       A.    I think all along, Mr. Slade, I've indicated
  


10   that this is another line of evidence that puts boating
  


11   depths into context.  I'm not in any way suggesting
  


12   that this is the only piece of information we should
  


13   look at, but I think it's very telling and should be
  


14   considered by the Commission in a case which is around
  


15   statehood; light draft boats, which certainly you've
  


16   continued to talk about we should be considering for
  


17   navigation; being used for commerce, all of which seem
  


18   to be consistent with what we're trying to evaluate
  


19   here in Arizona.
  


20             It seemed to me this would be something that
  


21   the Commission should consider, among many things it
  


22   considers in its determination.
  


23       Q.    My question was, are you aware that the
  


24   standard for federal navigability improvement is not
  


25   the same standard as the standard for this case?
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 1       A.    What standard are you referring to the
  


 2   federal improvement standard?
  


 3       Q.    So you're not aware of that?
  


 4       A.    And I don't think I infer in my report that
  


 5   this is a standard for navigability.  I'll just -- I'll
  


 6   again read the quotes.
  


 7       Q.    Mr. Burtell, if you just answer my question,
  


 8   we can move ahead.
  


 9       A.    I am trying to answer your question,
  


10   Mr. Slade.
  


11       Q.    Okay.  My --
  


12                  CHAIRMAN NOBLE:  Whoa, whoa, whoa, whoa.
  


13   I think he wants to rephrase the question.  So let's
  


14   let him rephrase the question.
  


15                  THE WITNESS:  Sure.
  


16                  CHAIRMAN NOBLE:  And then let's see if
  


17   you can answer it.
  


18                  THE WITNESS:  Okay.
  


19   BY MR. SLADE:
  


20       Q.    My question is, are you aware that the
  


21   standard for improving a river for the Federal
  


22   Government is a different standard than the standard
  


23   used for State title navigability?
  


24       A.    I don't under -- I don't know one way or the
  


25   other.
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 1       Q.    Okay.  Thank you.
  


 2             On Page 7, Paragraph 33, third sentence, you
  


 3   say "Taken together, this information indicates that,
  


 4   prior to significant development, the Upper Salt River
  


 5   was typically a shallow stream readily crossed by horse
  


 6   or mule and characterized by rapids and pools."  Did I
  


 7   read that correctly?
  


 8       A.    Yes.
  


 9       Q.    Okay.  So if we go through some of your
  


10   crossing paragraphs, where people talk about crossing
  


11   the river, let's go through 35, Paragraph 35.
  


12       A.    Okay.
  


13       Q.    This is King Woolsey crossing, and he says,
  


14   quote, On June 14th, he described -- this is your
  


15   paragraph, your quote.  "On June 14th, he described
  


16   fishing in the Salt River at this point as, quote, new
  


17   to many of us but very fine sport for we had to go into
  


18   the river and in some places it was up to our necks..."
  


19             Is that a shallow stream, in your opinion?
  


20       A.    Mr. Slade, that's a pool where the fish are.
  


21       Q.    Is that a shallow stream?
  


22       A.    That's a nonsensical question to me.
  


23       Q.    Is that a description of shallow water?
  


24       A.    It's a description of an area of the Salt
  


25   River that was a pool where there were fish.
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 1       Q.    Okay.  Paragraph 36.  Quote, The water was so
  


 2   high and turbulent that we could not cross, and it was
  


 3   some time before we found a fording place, end quote.
  


 4             Is that a description of shallow water?
  


 5       A.    It is a description in February 1874 of high
  


 6   water.
  


 7       Q.    Not a description of shallow water?
  


 8       A.    Correct.
  


 9       Q.    Okay.  Paragraph 37.  We'll just skip to the
  


10   end.  "He found that the stream could be forded, but
  


11   running as swiftly as it does in the month of March, it
  


12   was a sad duty to compel men, women and children to
  


13   wade through cold water, even though they were Indians.
  


14   The water was about waist deep to a tall man..."
  


15             Is that a description of shallow water?
  


16       A.    Again, this is a description of spring
  


17   runoff --
  


18       Q.    Okay.  And now --
  


19       A.    -- when the water was -- I think it speaks
  


20   for itself how deep it was.
  


21             And if I could just interject, Mr. Slade.
  


22   Perhaps this is why I got a little agitated by your
  


23   suggestion that I'm not being fair with putting all
  


24   lines of evidence in the report.  These certainly are
  


25   lines of evidence that would -- you're having me read
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 1   that shows water that is not shallow.
  


 2       Q.    Sure.
  


 3       A.    So...
  


 4       Q.    You did characterize the Upper Salt was
  


 5   typically a shallow stream, and we're just going
  


 6   through the accounts that you've listed, and so far we
  


 7   haven't come across an account of a shallow stream.
  


 8   We'll keep going, but so far we haven't.
  


 9       A.    Well, I disagree with how you just
  


10   characterized it, because I say in that introductory
  


11   sentence "The river was at times deeper and more
  


12   difficult to cross, but usually only following storm
  


13   events and/or during spring snowmelt."
  


14             So what we're walking through are spring
  


15   snowmelt events.
  


16       Q.    Paragraph 38, and here's a low water.  "At
  


17   low water, Hodge described the Salt River as a clear,
  


18   beautiful stream having an average width of two hundred
  


19   feet for a distance of one hundred miles above its
  


20   junction with the Gila, and a depth of 2 feet or more."
  


21             Is that a description of a shallow stream at
  


22   low water?
  


23       A.    I don't know what you would characterize as
  


24   shallow.  At low water, that's the depth that Mr. Hodge
  


25   said the river was.  And whether he was focusing on
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 1   pools or averages overall, I don't know.  But what I
  


 2   attempted to do here, Mr. Slade, was provide the
  


 3   Commission with as many historic accounts as I could
  


 4   find.  Maybe I missed some.  And put it out there and
  


 5   let the Commission consider them as they are.
  


 6       Q.    Okay.  Paragraph 39, and this is from the
  


 7   archaeologist Bandelier on May 26th.  Is May 26th a low
  


 8   water time of the year or a high water time of the
  


 9   year?
  


10       A.    It depends on the year.  He was here in 1883.
  


11   We don't have streamflow records, I don't recall, for
  


12   1883.  May can still have -- as I found when I looked
  


13   at the June records when Meadows and Hayden went down,
  


14   May can still have flows that are actually above median
  


15   flows.  In fact, they're pretty typically above median
  


16   flows.  So a little hard to know whether that's the
  


17   case here; but, again, I'm just trying to report what
  


18   these guys saw.
  


19       Q.    And the archaeologist Bandelier says "that
  


20   the Salt River near the mouth of Pinto Creek, quote, is
  


21   very swift, and as broad as the Gila at San Carlos, but
  


22   only belly deep."
  


23             That's around Segment 3.  How deep is belly
  


24   deep, in your opinion?
  


25       A.    I guess it depends on how tall the man or
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 1   woman is standing there so...
  


 2       Q.    Sure.  So average man, how deep is belly
  


 3   deep?
  


 4       A.    Well, I'm trying to think of the average
  


 5   height of a European.  Bandelier, I believe, was of
  


 6   European decent.  So I guess maybe a couple feet, you
  


 7   know.  I don't know precisely, so...
  


 8       Q.    And, so, so far all of the accounts are of a
  


 9   couple feet or more.  And then you have one account
  


10   here, Paragraph 40, and the quote says "A shallow --"
  


11       A.    I'm sorry.  I don't agree with what you just
  


12   said, because we don't know when Woolsey -- you didn't
  


13   talk about the second part of the Woolsey account,
  


14   where they then later crossed it in August, but they
  


15   make no mention about the difficulties in crossing.  So
  


16   we don't know how deep it was where they crossed, nor
  


17   do we know how deep it was when they crossed when they
  


18   were out there fishing.  So --
  


19       Q.    Every description that we have of the depth,
  


20   the actual depth, is a few feet or more?
  


21       A.    Where they actually specified what the depth
  


22   is.
  


23       Q.    Okay.  And Paragraph 40, there's a quote you
  


24   have from Chamberlain.  "A shallow, rather broad
  


25   stream, 10 to 50 feet or more in width, and from a few
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 1   inches to a foot or more in average depth."
  


 2             And that's, in fact, a description of a
  


 3   shallow river; would you agree?
  


 4       A.    Again, Mr. Slade, I don't agree with your
  


 5   characterization of what's -- this is an area where he
  


 6   was where it was shallow.
  


 7       Q.    Okay.
  


 8       A.    As I think I've indicated, where the folks
  


 9   who did the fishing said it was up to their necks, that
  


10   was in a pool.  So you can have in a river, and I think
  


11   the Salt is no exception, pools which are deep -- and
  


12   I've spent a lot of time on my direct testimony. --
  


13   pools where are deep and you've got riffles and rapids
  


14   and bars where it's shallow.  So...
  


15       Q.    And all I said was, Paragraph 40 talks about
  


16   a shallow part of a river?
  


17       A.    No, that's not the words you used.  You said
  


18   "a shallow river," and so I was just trying to be clear
  


19   that we're talking about portions of the river, and
  


20   there's pools that are deep and other parts that are
  


21   shallow.
  


22       Q.    Paragraph 40 talks about a shallow part of
  


23   the river; you would agree, right?
  


24       A.    That part where Chamberlain was, correct.
  


25       Q.    And in 1904, is that a drought year or is
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 1   that a median year or a flood year?
  


 2             Do we have records for that?
  


 3       A.    I don't know.
  


 4       Q.    If we looked at your tree ring reconstruction
  


 5   on Page -- well, you don't have page numbers for that,
  


 6   but it's your Figure 6.
  


 7       A.    Sure.  Let me get to that.
  


 8       Q.    Is 1904 a drought year?
  


 9       A.    I'm trying to see on that figure which dot
  


10   would be associated with 1904.  Let me see.  That looks
  


11   like 1900.  I apologize for the shaky.  And that's '01
  


12   and that's '02.  So I guess '03 or '04 must be up in
  


13   here.
  


14       Q.    That's some pretty rough maneuvering there.
  


15       A.    Well, here, Mr. Slade.  If the Commission
  


16   wants, I'll -- can I approach the screen?
  


17                  CHAIRMAN NOBLE:  What is the purpose or
  


18   need for that?
  


19                  THE WITNESS:  I was going to use my pad
  


20   as a straight edge and try to come up and figure out.
  


21   Mr. Slade seems to be questioning my ability to point
  


22   out dots, so I just wanted to --
  


23   BY MR. SLADE:
  


24       Q.    Go ahead and use it as a straight edge on
  


25   your piece of paper there.
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 1       A.    Okay.
  


 2       Q.    And tell us what you come up with.
  


 3       A.    Okay.
  


 4       Q.    And 1905 is pretty easy to use because
  


 5   there's a mark for it.  So you can take 1905 and then
  


 6   back off a little bit, right?
  


 7       A.    1905 was quite high, it looks like, and the
  


 8   next dot over.  1904 looks like it might be one of
  


 9   these dots.
  


10       Q.    Okay.  And if it was one of those dots,
  


11   that's a drought year, correct?
  


12       A.    A drought year, and yet he was there in
  


13   April, which was during the snowmelt, so --
  


14       Q.    So if you have a drought year in April --
  


15       A.    Mr. Slade, can I finish my response?
  


16       Q.    Go ahead.
  


17       A.    So during a drought year, you still have
  


18   spring snowmelt.  How much it was that year, I don't
  


19   know.  So I don't know what the flow conditions were
  


20   that year.
  


21       Q.    You have less spring snowmelt in a drought
  


22   year because you have less snow, right?
  


23       A.    Yes.
  


24       Q.    Okay.  You mention the GLO surveys that were
  


25   done in 1881 in your Paragraph 42, correct?
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 1       A.    Let me get to there.
  


 2             Yes.
  


 3       Q.    And are you aware that if a river is more
  


 4   than 3 chains wide, the surveyor's instructed to
  


 5   meander one bank?
  


 6       A.    I guess that would depend on the year they
  


 7   were out there and the survey manual that they were
  


 8   using at the time.  I know those manuals changed over
  


 9   time, so...
  


10       Q.    Okay.  So they were out there in 1881, I
  


11   think is what you have, April and early May of 1881?
  


12       A.    That's right.
  


13       Q.    And there's a manual in, I think, 1855, 1851.
  


14   Have you read those manuals?
  


15       A.    I think there were manuals subsequent to that
  


16   too.  It's been a long time since I've looked at
  


17   Dr. Littlefield's report.  I just -- the thing I do
  


18   recall, Mr. Slade, is that there was a whole series of
  


19   different instructions, different manuals, and they
  


20   changed over time.
  


21       Q.    So you're not aware of what the instructions
  


22   were for the surveyors at that time in 1881?
  


23       A.    I do recall that, as I recall, the standards
  


24   were additive; that is, they increased their
  


25   requirements over time.  I understand, with some
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 1   certainty, that by 1881 they were required to meander,
  


 2   as I think I've indicated here.
  


 3             "The surveyors at that time were instructed
  


 4   to meander both banks of rivers that they believed were
  


 5   navigable and meander one bank of rivers considered
  


 6   well-defined natural arteries of internal
  


 7   communication."  So...
  


 8       Q.    And they may have -- you're not sure of this,
  


 9   but they may have also been instructed to meander one
  


10   bank if the river is 3 chains or wide longer?
  


11       A.    If you've got that reference, that would be
  


12   helpful for me, so...
  


13       Q.    My question is, you're not aware of if that
  


14   instruction was in place in 1881 or not?
  


15       A.    I'm not.
  


16       Q.    Okay.  And if that instruction was in place,
  


17   did you do any studies to see what the width of the
  


18   river was where they did survey?
  


19       A.    I didn't focus on the widths of the river as
  


20   an impediment to navigation, so I didn't -- I certainly
  


21   looked at their field notes, and I think as I've
  


22   discussed on my direct, I tabulated their qualitative
  


23   description of what they saw the river was in terms of
  


24   its depth.  The width information is certainly in
  


25   there, but I didn't focus on it or look at it, so...
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 1       Q.    So you don't know if, in fact, the surveyors
  


 2   didn't follow the instructions to meander one bank when
  


 3   the river was 3 chains wide or wider?
  


 4       A.    The notes that I looked at and then the
  


 5   subsequent map were the approved version, and that gets
  


 6   approved at a level that's high above the surveyors.
  


 7             So I can't disagree with you completely, but
  


 8   I also can't agree with you that these are approved
  


 9   surveys, approved survey notes, and they would not have
  


10   followed the instructions.  Whoever reviewed and
  


11   stamped off on the maps I would think would have been
  


12   aware of their instructions.
  


13             The other point, and I remember in
  


14   Dr. Littlefield's testimony in other river cases, at
  


15   times the surveyors were given specific instructions
  


16   about how to survey a river.  And I did not dig that
  


17   deep to see whether or not they perhaps in this case
  


18   were given specific instructions not to do that, so...
  


19             I don't -- I guess my point here -- and I
  


20   apologize for rambling, as I'm known to do. -- I don't
  


21   think it's fair to then characterize these surveyors as
  


22   throwing their methodology book out the window.  I
  


23   don't think that's fair, particularly in light of the
  


24   fact that these are approved maps and approved survey
  


25   notes.
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 1       Q.    And they made some notes about shallow water
  


 2   in 1881.  Was 1881 a drought year as well?
  


 3       A.    We know they were out there in the
  


 4   springtime.  I didn't look at 1881, as to whether that
  


 5   was a wet or dry year.
  


 6       Q.    Based on your Figure 6, was that a wet or dry
  


 7   year?
  


 8       A.    Let me look.  Just give me a second, and I'll
  


 9   use that straight edge approach again.  It looks
  


10   like -- it looks like it is the third dot over, right
  


11   there.  So on an average flow basis -- and, again, this
  


12   is average flow, not median flow.  The median flows, I
  


13   should probably point out, are going to be less than
  


14   this, and we've spent a lot of time talking about
  


15   average versus median flows.  So one thing for the
  


16   Commission to consider is this is an average flow
  


17   reconstruction, not a median flow.
  


18             It's below the average.  Whether or not it
  


19   would be below the median, I don't know.
  


20       Q.    It's well below the average, right?
  


21       A.    It's -- yeah, it's right here, and here is
  


22   the average.
  


23             So the question, I think, that's probably
  


24   more relevant for these comparisons you're making is
  


25   what's the median flow and how would the median flow
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 1   compare to this, so...
  


 2       Q.    If we know there was less flow in a year, is
  


 3   it a good probability that the median flow was lower
  


 4   during that year?
  


 5       A.    Yes.  The question is, is how much lower.  So
  


 6   I was just going to do a calculation here using my
  


 7   estimates of median flow in cfs and convert that into
  


 8   acre-feet.  So let me see.
  


 9             It looks like, Mr. Slade, that if you look at
  


10   flow from the media perspective, the median annual
  


11   discharge is more on the order of about 220,000, and
  


12   that's using -- I used about 300 cfs.  Actually, let me
  


13   use a little bit higher.  This is -- see, this is at
  


14   Roosevelt.  So if you could just give me a quick
  


15   second.
  


16       Q.    I don't need this information, so if you
  


17   want --
  


18       A.    No, but it's -- I think it's responsive to
  


19   the line of questioning that you're asking me of
  


20   comparing the flows in a given year.  You're making all
  


21   your comparisons against averages, and your experts and
  


22   the other experts have all looked at median annual
  


23   flows, not averages.  So I think to be fair, if you're
  


24   going to ask me these questions relating flow in a
  


25   given year to the line on this plot and make that point
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 1   with the Commission, I think it's only fair that I be
  


 2   able to look at median flows and compare these flows to
  


 3   medians.
  


 4       Q.    We don't have the USGS gages for 1881, do we?
  


 5       A.    We have my reconstructed flows.
  


 6       Q.    Okay.
  


 7       A.    So I can take those reconstructed flows and
  


 8   convert those into acre-feet and compare that to the
  


 9   average.
  


10       Q.    That's a perfect thing for you to do on
  


11   redirect?
  


12       A.    So you don't want to do that with me?
  


13       Q.    No, I don't.
  


14       A.    Okay.
  


15       Q.    What was your source -- and we're moving now
  


16   into the natural impediments to navigation, which you
  


17   cited as rapids, braiding, and shallow water.  So we've
  


18   moved on.  We're making progress, and we're talking
  


19   about rapids now.
  


20             What was your source for identifying rapids
  


21   and their class in Segment 1?
  


22       A.    If you let me refer to my table, Mr. Slade, I
  


23   tried to -- unlike your expert, I tried to actually put
  


24   my references there for everyone to see.
  


25             If you take a look at my Table 4, I have that
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 1   broken into segments, State Land Department Segments 1,
  


 2   2 and 3, and Footnote (b) explains the source of
  


 3   information that I used for Segment 1.
  


 4       Q.    Okay.  I appreciate that.  I guess I missed
  


 5   that.
  


 6             Do you know anything about the Anderson and
  


 7   Hopkinson study?
  


 8             And what's the title of that?
  


 9       A.    Just for the record, I have a copy of that.
  


10   It's entitled "Rivers of the Southwest:  A Boater's
  


11   Guide to the Rivers of Colorado, New Mexico, Utah and
  


12   Arizona," the Second Edition.
  


13       Q.    Thank you.
  


14             Now, you used the names of the rapids from
  


15   the U.S. Forest Service; is that right?
  


16       A.    That's correct.
  


17       Q.    And then you used the rapid rating from
  


18   Southwest Paddlers; is that correct?
  


19       A.    Yes.  And the reason I did that is -- and I'm
  


20   still a little confused by this, Mr. Slade, and maybe
  


21   you can clear this up.  Your expert -- and we've asked
  


22   for the supporting information on where he got his
  


23   rapid classifications, and he referred to this Forest
  


24   Service Guide.  And there's two Forest Service guides,
  


25   a 1995 and a 2000.  Neither one of these guides has
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 1   rapid classifications.  And we've asked you and your
  


 2   expert to provide us where you got your rapid
  


 3   classifications from, and this is what we were
  


 4   provided.
  


 5             So I looked at these and could not find
  


 6   within these documents any rapid classifications.  So
  


 7   Southwest Paddler has those.  There is a subsequent
  


 8   document that came out, and if you would give me a
  


 9   second.  And perhaps this is what your expert used,
  


10   although this wasn't disclosed, I don't think; but I'm
  


11   sure you'll correct me if I'm wrong.
  


12       Q.    That's disclosed.
  


13       A.    This is a 2014 document that does have rapid
  


14   classifications, and so maybe this is what he used.  I
  


15   don't think we ever were able to figure out exactly
  


16   what guide Mr. Fuller used.  And I continue to be quite
  


17   perplexed as to how he came up with classifications for
  


18   Segment 1, because I haven't seen anything published
  


19   that actually goes rapid by rapid, other than a general
  


20   description in Anderson.  So...
  


21       Q.    So you didn't see the recent submission,
  


22   which provided the exact document that Mr. Fuller used
  


23   with the maps of the river and the rapids from the U.S.
  


24   Forest Service that lists the exact rapid
  


25   classifications for each rapid?
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 1       A.    Oh, I did look at what that was disclosed,
  


 2   and that was the 2000 version of this.
  


 3                  CHAIRMAN NOBLE:  Could you please say
  


 4   what that is?
  


 5                  THE WITNESS:  Sure.  It's got the same
  


 6   title.  It's ASLD 371.
  


 7                  And when I looked through this -- and,
  


 8   again, Mr. Slade, I will apologize to the Commission if
  


 9   I got it wrong; but when I looked at both the '95
  


10   version and the 2000 version, and the 2000 is what you
  


11   recently disclosed, I didn't see rapid classifications
  


12   in this guide.  But, again, maybe I'm mistaken.  So if
  


13   you could point that out to me, I -- but I did look at
  


14   what you recently disclosed.
  


15   BY MR. SLADE:
  


16       Q.    Sure.  We'll have Mr. Fuller point that out
  


17   on rebuttal.
  


18       A.    Please.
  


19       Q.    Sure.
  


20             Do you have any idea how the rapids change
  


21   from high flow snowmelt to lower flow, median flow?
  


22       A.    I've read in these various accounts that the
  


23   boaters have made, that typically, but not always, the
  


24   rapid class increases with higher flow, from a boating
  


25   perspective in a modern recreational craft.  I've also
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 1   seen and been on the river when the flow is less than
  


 2   what is perhaps optimal boating conditions, and it's
  


 3   quite rocky.
  


 4             And so from a navigability perspective, I
  


 5   think one could argue that during low flows you would
  


 6   have the challenge of having a lot of protruding rocks.
  


 7   And under higher flows, you not only have rock issues,
  


 8   but troubles controlling your boat because the flows
  


 9   are going to be higher.
  


10       Q.    Have you ever talked to anyone that's boated
  


11   the river at low flow?
  


12       A.    You asked me that question, I think, before
  


13   the last break.
  


14       Q.    Right, and remind me what your answer was.
  


15       A.    I said no.
  


16       Q.    Okay.  And --
  


17       A.    What I did is I read the accounts.
  


18       Q.    Okay.  And most of those accounts are ratings
  


19   and guides for the high flow rafting season, right?
  


20       A.    I think as a general characterization, that
  


21   is true; but many of these Southwest Paddler have
  


22   ranges.  If you look at my Table 4, you'll see these
  


23   rapids have ranges.  So I suspect these ranges reflect
  


24   differences in flow.
  


25       Q.    Segment 3 has fewer rapids than Segment 2; is
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 1   that right?
  


 2       A.    Fewer named rapids, yes.
  


 3       Q.    Okay.  Significantly fewer, is that a
  


 4   characteristic I could use?
  


 5       A.    Certainly based on the data I tabulated in
  


 6   Table 4, that's correct.
  


 7       Q.    Okay.  And why is that?  Why does Segment 3
  


 8   have fewer rapids than Segment 2, would you suspect,
  


 9   from a geology perspective?
  


10       A.    From a geomorphological perspective.
  


11             Certainly the rocks, of which the river is
  


12   passing, or the local geology adjacent to the river.
  


13   Segments 1 and 2 are flowing through bedrock-confined
  


14   channels.  Most, but not all, of Segment 3, the
  


15   geological units adjacent to the river, you start
  


16   getting alluvial deposits, which provide less
  


17   resistance to a river as it's flowing through.  So
  


18   typically the floodplains are wider in Segment 3.  And
  


19   it's kind of a chicken-egg thing, but the gradient is
  


20   ultimately less in Segment 3, quite a bit different.
  


21   As I recall, it's the 10 feet per mile versus 25 or so
  


22   in Segments 1 and 2.
  


23       Q.    So Segment 3 has a significantly shallower
  


24   slope than Segment 2?
  


25       A.    It's a relative thing.  It brings to mind the
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 1   Special Master saying that I think the San Juan was 8
  


 2   or 9 feet per mile, and the Salt in Segment 3 is 10.
  


 3   So relative to Segments 1 and 2, it's more shallow; but
  


 4   certainly compared to the Green River or the Colorado
  


 5   in the Utah area, it's still pretty steep, relatively
  


 6   speaking.
  


 7       Q.    And based on your Table 4, for Segment 3
  


 8   you've listed four rapids total, correct?
  


 9       A.    Yes.
  


10       Q.    And are any -- Cliff Hanger you have listed
  


11   as a II to a III?
  


12       A.    Actually, it says I to III.
  


13       Q.    I to III, okay.  I had something covered up
  


14   there.  I to III.
  


15             Is that the only Class III rapid in
  


16   Segment 3?
  


17       A.    That was rated by Southwest Paddler.
  


18       Q.    Did you find any rating anywhere else that
  


19   has a higher rating for rapids in Segment 3?
  


20       A.    No.
  


21       Q.    Okay.  From a navigability perspective, would
  


22   you expect Segment 3 is potentially easier to navigate
  


23   than Segment 2?
  


24       A.    It's got its own challenges, which are, I
  


25   think, distinct from Segments 1 and 2.
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 1       Q.    From a rapid perspective, is Segment 3 easier
  


 2   to navigate than Segment 2?
  


 3       A.    From a rapid perspective, if that was the
  


 4   only factor being considered, yes.
  


 5       Q.    While this is on my mind, have you read the
  


 6   Rio Grande case from the U.S. Supreme Court?
  


 7       A.    Oh, boy, it's been a while.  I think I have
  


 8   glanced through it, but not studied it in detail.
  


 9       Q.    Okay.  Because I think you've mentioned a
  


10   number of times that the Rio Grande was found
  


11   nonnavigable.  Do you remember if there were any
  


12   boating accounts that were put into evidence before the
  


13   Supreme Court for that case?
  


14       A.    I don't know.  I believe at the time that
  


15   case was decided, I believe it was before Utah.
  


16   Certainly historic boats were available at the time.
  


17   Whether or not the Court considered them, I don't know.
  


18       Q.    So you don't --
  


19       A.    I don't even know if there was a Special
  


20   Master's report separate from the Court decision.
  


21       Q.    And you're aware that the Court has to make a
  


22   decision on the evidence that's presented to them,
  


23   right?
  


24       A.    I think that's what Courts do, sure.
  


25       Q.    But you're not aware of what the actual
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 1   evidence that was presented was in the Rio Grande case?
  


 2       A.    No.
  


 3       Q.    Okay.  So let's talk about your shallow water
  


 4   reconstruction that you have put together.  The first
  


 5   thing that you had to do was select the time period for
  


 6   developing the reconstruction; is that right?
  


 7       A.    That's right.
  


 8       Q.    Okay.  And for the Chrysotile gage, you
  


 9   selected 1924 to 1939; is that right?
  


10       A.    If you give me a second, I'll refer to my
  


11   table.
  


12             Chrysotile, September '24 through December
  


13   '39, yes.
  


14       Q.    And the time period's pretty important that
  


15   you pick, because if it's not representative of the
  


16   median or average flow condition, however you want to
  


17   put it, then it could be a time period that's not
  


18   useful for reconstructing a natural condition of the
  


19   river; would you agree with that?
  


20       A.    I think that's fair, sure.
  


21       Q.    And it's your position that 1924 through 1939
  


22   for the Chrysotile gage is a representative period when
  


23   the river was -- when the flow was in a more natural
  


24   median condition?
  


25       A.    I think your expert looked at the full period
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 1   of record for Chrysotile and came up with a median that
  


 2   I think was within 5 or 10 cfs of my 267.  So I think
  


 3   then it's probably fair that my time period is
  


 4   representative of even a longer period of record.
  


 5       Q.    Let's pull up your Figure 6, please.
  


 6             And this is the figure that shows --
  


 7       A.    Figure 6 or Table 6?
  


 8       Q.    Figure 6.
  


 9       A.    Oh.
  


10       Q.    Yeah.  So we're just going to take a look at
  


11   the time period you chose for the Chrysotile.  I say
  


12   Chrysotile, you say Chrysotile.  I don't know which
  


13   one's correct.
  


14             So 1924 to 1939 is what you picked, and we
  


15   can see that in Figure 6.  That's sort of the range
  


16   that's hovering below the dotted line; is that right?
  


17       A.    I'm sorry, I was just running a quick
  


18   calculation.  I'm sorry, let me catch up with you.
  


19   Could you say that again, Mr. Slade?
  


20       Q.    Sure.  I'm going to point out 1924.
  


21       A.    Oh, your hand shakes too, huh?
  


22       Q.    We all shake.
  


23                  CHAIRMAN NOBLE:  We all grab that thing
  


24   and hold it.
  


25                  MR. SLADE:  There we go.  I guess I
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 1   can't be a surgeon.
  


 2                  CHAIRMAN NOBLE:  Or a mechanic.
  


 3                  MR. SLADE:  Well, I'm a bad mechanic.
  


 4   BY MR. SLADE:
  


 5       Q.    1924 would be around here; is that correct?
  


 6       A.    That looks pretty close, yeah.
  


 7       Q.    And 1939 would be around here?
  


 8       A.    That's right.
  


 9       Q.    In all of that time period, I see only one
  


10   year -- well, first, explain to me, what's the
  


11   difference between the running average and the blue
  


12   dots?
  


13       A.    The blue dots are the -- based on the tree
  


14   ring studies, that's the flow estimated in that given
  


15   year.  The running average -- and you can see the first
  


16   line doesn't start until the fifth year.  So what you
  


17   do is you take the first five points and you average
  


18   them, and that's the first part of your line.  And then
  


19   from there you drop the first point in your average and
  


20   add the subsequent year, and off you go.
  


21       Q.    Okay.  It looks like the majority of the blue
  


22   dots in that 1924 to 1939 period fall below the dotted
  


23   average line.  Would you agree with that?
  


24       A.    Yes, and with one caveat, and that is I've
  


25   calculated what the median annual flow is, and the


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







SALT RIVER     VOLUME 14      02/24/2016 3034


  


 1   median annual flow is about 330,000 acres, which is
  


 2   right about here.
  


 3       Q.    For that time period?
  


 4       A.    330.  Again, 330,000 is using my
  


 5   reconstructed flows, converting that into acre-feet in
  


 6   a year, medians, not averages.  And 325 you can see
  


 7   here.  That's 400,000, 300,000.  So, actually, when you
  


 8   come across and consider the median, not the average,
  


 9   several of those points during my time period are
  


10   either right at or above the median.
  


11       Q.    Well, your median flow is based on your time
  


12   periods that you used, right?
  


13       A.    The median flows are based on the
  


14   reconstructed period, of which, for example, the
  


15   Chrysotile gage matched your expert's gage using the
  


16   full period of record, so...
  


17       Q.    What I'm saying is we can't use your median
  


18   flow to talk about if you used the right period,
  


19   because your median flow is dependent on whether you
  


20   use the right period?
  


21       A.    I don't feel I used the wrong periods.
  


22   Your --
  


23       Q.    And that's what we're talking about.  So the
  


24   period from 1924 to 1939 is -- on this graph the
  


25   running average is below the total average that we have
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 1   for the record; is that right?
  


 2       A.    The average, but not the median.
  


 3       Q.    Okay.  And as we talked about before, we
  


 4   would expect that if the average is below the
  


 5   running total for the period of record, then the median
  


 6   would most likely be below the period of record as
  


 7   well?
  


 8       A.    Either I don't understand or I don't
  


 9   disagree.  I'm trying to figure out which.
  


10             What we don't have is -- and I can calculate
  


11   this, and as another homework assignment, use the tree
  


12   ring records that were -- I should say use these
  


13   estimated flows based on tree ring records and
  


14   calculate the median flow for this time period and put
  


15   that on here and see how that compares.
  


16       Q.    Okay.  And you didn't do that in this, for
  


17   your report here?
  


18       A.    No.  I used the average.  And in hindsight,
  


19   considering we've all been considering median flows as
  


20   more representative, in hindsight, I probably should
  


21   have put median.  It would be more comparable to the
  


22   type of flow data that we're considering here.
  


23       Q.    But you would have had to use your median
  


24   constructed because --
  


25       A.    No.  No, I guess that's my point, is I can
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 1   take all of the years that were reconstructed by Meko
  


 2   and Hirschboeck and calculate -- they have annual flow
  


 3   data, so I can take all of those annual flows and
  


 4   calculate the median discharge based on the full period
  


 5   of record.
  


 6       Q.    Okay.  So we don't know if, in fact, the
  


 7   period from 1924 to 1939 that is below the average for
  


 8   the period of record, we don't know if that's also
  


 9   below the median?
  


10       A.    What we do know is that when your expert
  


11   looked at the full period of record, which begins at my
  


12   period and goes all the way through -- I think he
  


13   looked through the 1990s at least, he came up with a
  


14   median that almost exactly matches my median.  So
  


15   perhaps that, again, is why it's important not to be
  


16   focusing so much on averages, but more on medians.
  


17       Q.    Well his median was not a natural
  


18   reconstructed median; is that right?
  


19       A.    Right.  No, what I was saying is that his --
  


20   yeah, I can understand your confusion.
  


21             His unreconstructed median matches my
  


22   unreconstructed median.  And so what I'm referring to
  


23   is, before I added any water back in my Table 7, I have
  


24   a median discharge of 267 cfs at Chrysotile.  I believe
  


25   that that almost exactly matches Mr. Fuller's median
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 1   flow when he looked at the full period of record for
  


 2   Chrysotile, without -- and as you know, your expert
  


 3   didn't reconstruct any flows.
  


 4       Q.    That's right.  It's difficult to do that
  


 5   estimate, to some degree, isn't it?
  


 6       A.    Well, everything's a challenge.  I certainly
  


 7   did it, and others have, so...
  


 8       Q.    And if your period that you chose for the
  


 9   Chrysotile gage is 100,000, 200,000 acre-feet below
  


10   what the average reconstructed would be over the period
  


11   of record -- or, excuse me, what the average over the
  


12   period of record would be, would that affect what you
  


13   come up with for a reconstructed median?
  


14       A.    I wouldn't and shouldn't have compared it to
  


15   the average.  It would be more relevant to compare it
  


16   to the median.
  


17                  CHAIRMAN NOBLE:  Mr. Slade, could we
  


18   take a break?
  


19                  MR. SLADE:  We can.
  


20                  CHAIRMAN NOBLE:  Let's take a break for
  


21   10 minutes and be back about 11:15.
  


22                  (A recess was taken from 11:03 a.m. to
  


23   11:17 a.m.)
  


24                  CHAIRMAN NOBLE:  Now that we're
  


25   refreshed, bring it on.
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 1   BY MR. SLADE:
  


 2       Q.    And we certainly are in the weeds a little
  


 3   here, but we are dealing with some technical stuff, and
  


 4   so I apologize for being in the weeds, but we're trying
  


 5   to get to the facts of what Mr. Burtell did and just
  


 6   asking some questions.
  


 7             So if we return to Figure 6, is the time
  


 8   period that you chose for the Chrysotile gage of 1924
  


 9   to 1939, is that time period below the natural flow
  


10   average that we have from the tree ring records?
  


11       A.    Below the average, yes.
  


12       Q.    And is it below the median?
  


13       A.    I don't believe so.
  


14       Q.    Do you know?
  


15       A.    As I think I've indicated, if you looked at
  


16   the full period of measured, not reconstructed, but
  


17   measured flow from the Chrysotile gage and looked at
  


18   the median of that flow, convert that into an
  


19   acre-foot, you come up with on the order of, I think I
  


20   mentioned, Chrysotile at -- well, this is for the Salt
  


21   River near the Roosevelt Dam, so I would have to use
  


22   the data for that gage further down.  And so that, it's
  


23   a little less than 300,000 acre-foot in a year.
  


24       Q.    Okay.
  


25       A.    And if you look at that, it's down here.
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 1       Q.    Sure.  But all those points are points of the
  


 2   average.  So every single one of those points would
  


 3   shift down.  So you can't just take 300 and compare it
  


 4   to those points?
  


 5       A.    Mr. Slade, you misunderstand what this table
  


 6   is, or this graph.  These points are not averages or
  


 7   medians.  This is the estimated annual flow at the
  


 8   Roosevelt Dam reconstructed using tree rings.  So these
  


 9   points are just that.  They are annual data.  So
  


10   perhaps just, if you could, forget my five-year running
  


11   average, forget my average flow, and just focus on
  


12   these points.  These are points that Meko and
  


13   Hirschboeck estimated, based on tree rings, is how many
  


14   acre-feet of water passed the Roosevelt Dam.
  


15             If you take all of those annual measurements
  


16   and you look at their median, based on the data that we
  


17   have for the Roosevelt gage at least, where it was
  


18   actually measured, it was actually measured, the full
  


19   period of record drops you down on a median perspective
  


20   on the order of about 300,000 acre-feet, which is down
  


21   here.  So that line would then be compared to these
  


22   points.  But it's not a matter of dropping these points
  


23   up, down or otherwise.  These are the reconstructed
  


24   flows at that point.
  


25       Q.    Those points are for average flow on a year;
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 1   is that right, average reconstructed flow for a year?
  


 2       A.    No.  These points are the flow -- the way
  


 3   that these tree ring studies are done, Mr. Slade, is --
  


 4   and I believe you and your client are certainly aware
  


 5   of this. -- is they look at the total acre-feet of flow
  


 6   that occurs in a given year.  Not its median, but just
  


 7   physically how much water in acre-feet passed the gage
  


 8   in a given year.  That's a number.  Let's say it's
  


 9   500,000, okay, for example.  That's not a median.
  


10   That's not an average.  It's a volume of water.
  


11             What Meko and Hirschboeck did is they looked
  


12   at tree rings at the time when the gages were being
  


13   operated.  They didn't calculate a median or an
  


14   average.  They just compared tree ring width to the
  


15   volume of water passing the gage at a particular point
  


16   and came up with a relationship and then used that
  


17   relationship to go back in time, not to estimate a
  


18   median or an average, but the annual volume of water
  


19   passing the gage each year.  And that's what these
  


20   points represent.
  


21       Q.    So if you put a median diagram or line up
  


22   there, those points represent the amount of flow that
  


23   comes across a gage.  You can't simply compare the
  


24   median line and say that the points are above it,
  


25   without shifting some of the points down, because
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 1   they're not related to median at all?
  


 2       A.    Okay, I'll try it a different way.
  


 3                  CHAIRMAN NOBLE:  You really screwed up
  


 4   again, Rich.
  


 5   BY MR. SLADE:
  


 6       Q.    Let me phrase it a different way.
  


 7       A.    Yeah.
  


 8       Q.    You haven't done a calculation that tells us
  


 9   what the median is from 1924 to 1939 and compared that
  


10   to the median of the 1361 to 2005 tree ring flow?
  


11       A.    What I did, Mr. Slade, is --
  


12       Q.    Just answer that question.  Have you done --
  


13       A.    Okay, let me try to understand your question.
  


14       Q.    Okay.  Have you done a calculation that shows
  


15   that the median flow you used for Chrysotile, 1924 to
  


16   1939, is below, above, or at what the expected median
  


17   flow for the whole period of record is?
  


18       A.    What I haven't done, but I could do, is take
  


19   all of the reconstructed numbers and calculate the
  


20   median annual flow based on those numbers.
  


21
  


22                EXAMINATION BY CHAIRMAN NOBLE
  


23                  CHAIRMAN NOBLE:  What period of time are
  


24   you talking about doing that for?
  


25                  THE WITNESS:  They're reconstructed back
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 1   to 1361, so --
  


 2                  CHAIRMAN NOBLE:  And would you use only
  


 3   reconstructed, or would you use some of the actual in
  


 4   that?
  


 5                  THE WITNESS:  I would use all of the
  


 6   reconstructed.
  


 7                  CHAIRMAN NOBLE:  Does it continue to go
  


 8   forward until we have actual measurements?
  


 9                  THE WITNESS:  You could break it off
  


10   when they started to use the actual measurements, but
  


11   the use of tree rings to project flows in the past is
  


12   based on the years when you have both gage data and
  


13   tree rings at the same time.  So all of the historic
  


14   tree ring numbers are based on that relationship when
  


15   the gages were operating and the trees were growing.
  


16                  CHAIRMAN NOBLE:  On the historic tree
  


17   ring data, the reconstructed data, did you take that
  


18   into account in the calculations that you did?
  


19                  THE WITNESS:  Yes.  What I did and the
  


20   purpose of this was to show the periods when I looked
  


21   at -- or the periods of record that I used when the
  


22   gage was operating and try to put that into context of
  


23   whether it was wet or dry periods over the long-term
  


24   period of record.
  


25                  CHAIRMAN NOBLE:  Over the long-term?
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 1                  THE WITNESS:  Right.  And I certainly
  


 2   agree that there are years within the period of record
  


 3   which I looked at which were not the high flows or even
  


 4   average flows; but in my opinion, they are certainly
  


 5   within the range of median flows.
  


 6                  CHAIRMAN NOBLE:  Mr. Allen.
  


 7
  


 8             EXAMINATION BY COMMISSIONER ALLEN
  


 9                  COMMISSIONER ALLEN:  Yes, follow-up
  


10   question.
  


11                  THE WITNESS:  Sure.
  


12                  COMMISSIONER ALLEN:  In this particular
  


13   thing, the ones that they used to match --
  


14                  THE WITNESS:  Yes.
  


15                  COMMISSIONER ALLEN:  -- actual data and
  


16   the point that they had projected as far as
  


17   precipitation was concerned -- I'm not through.
  


18                  THE WITNESS:  Yes.  I'm processing.
  


19                  COMMISSIONER ALLEN:  Okay.  Did that
  


20   time frame include the additional water that had been
  


21   taken out of the system where it was measured at
  


22   Roosevelt, in other words, everything that had been
  


23   taken out upstream?
  


24                  THE WITNESS:  Yeah, that's a great
  


25   question.  I addressed that in a footnote.  Let's see
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 1   if I can find the footnote.
  


 2                  This was never intended to be a
  


 3   quantitative comparison, but more of a qualitative; and
  


 4   the reason why is because when they reconstructed the
  


 5   tree ring -- or the flows based on the tree rings, they
  


 6   did not attempt to add flow back in during the years
  


 7   when they had gage data and the tree rings.
  


 8                  COMMISSIONER ALLEN:  That's what I
  


 9   thought.  So in effect, their figures are probably
  


10   incorrect with regard to the actual flows that would
  


11   have occurred prior to the time when they had
  


12   measurements?
  


13                  THE WITNESS:  Right.  And so my
  


14   explanation to account for the medians is you wouldn't
  


15   have to necessarily adjust any numbers up or down.  It
  


16   would be whether or not the period of record that I
  


17   used is relative to the median for these numbers,
  


18   higher or lower or relative to it.
  


19                  And I tried to -- and that probably
  


20   didn't help.  Let me read a footnote.  Did that help?
  


21                  COMMISSIONER ALLEN:  Keep going.
  


22                  THE WITNESS:  Okay.  This will just take
  


23   me a second to find my text related to this figure.
  


24                  It's on Page 18 of my report,
  


25   Footnote (k).  "Meko and Hirschboeck reconstructed
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 1   these streamflows by first correlating recent tree ring
  


 2   widths to the quantity of flow measured at nearby USGS
  


 3   gaging stations.  This correlation and older tree ring
  


 4   data were then used to estimate flow conditions before
  


 5   data were available from the gages.  They did not
  


 6   adjust the recent streamflow data for upstream cultural
  


 7   depletions.  As such, the flow data they reconstruct
  


 8   using tree rings is useful as a relative rather than an
  


 9   absolute measure of past flows along the Upper Salt."
  


10                  So my point here is that they
  


11   reconstructed these numbers using a comparison when
  


12   gages were operating at this time.  So all of the
  


13   numbers here, theoretically, might be adjusted up, all
  


14   of them.  So from the point of comparing my period of
  


15   record to the past, everything is relative.  If even
  


16   the recent points haven't been adjusted, the past
  


17   points weren't adjusted either.  So it's a matter of
  


18   putting the recent period of record into a longer
  


19   context.
  


20                  Does that help, or not?
  


21                  COMMISSIONER ALLEN:  It doesn't help me,
  


22   because I don't agree with you.  But the point is, what
  


23   you're saying I understand.  So I know what you did and
  


24   how you did it.
  


25                  THE WITNESS:  Okay.
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 1                  And maybe the only other attempt I'll
  


 2   make to convince you, Commissioner Allen, that what I
  


 3   did was appropriate is, the Chrysotile gage, as an
  


 4   example, if you weren't to try to peer back into time
  


 5   back to 1360, and you were just to look at the complete
  


 6   period of record for the Chrysotile gage, where, in my
  


 7   opinion, the amount of cultural diversions, if
  


 8   anything, are less now or no more now than they were
  


 9   when the gage first started to operate, and you look at
  


10   all of just the measured data and you look at
  


11   Mr. Fuller's or the USGS's quantification of all of
  


12   that measured data, and you compare that to the
  


13   measured data during the period of record I looked at,
  


14   the medians are almost identical.
  


15                  So that suggests to me that my period of
  


16   record is not unrepresentative of the full period of
  


17   gaged record, and that's the point I think that is
  


18   important.
  


19                  COMMISSIONER ALLEN:  Yeah.
  


20                  THE WITNESS:  And this perhaps has just
  


21   caused more confusion than I ever intended it to do.
  


22
  


23                CROSS-EXAMINATION (CONTINUED)
  


24   BY MR. SLADE:
  


25       Q.    So you're comparing Mr. Fuller's gage data
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 1   that he put together that goes up to 1996 and starts
  


 2   when Chrysotile gage began to the whole period of
  


 3   record?
  


 4       A.    No.  I'm comparing his, and I think he
  


 5   referenced the USGS.  They actually ran the statistics.
  


 6   I'm comparing their statistics, when the full gage
  


 7   record up through the 1990s, to the median flow that I
  


 8   calculated, measured median flow during my shorter
  


 9   period of record, nothing more than that.
  


10             And when you look at my shorter period of
  


11   record, measured flows, not reconstructed, and compare
  


12   that to the fuller or almost complete period of record
  


13   for when it was measured, they're almost identical,
  


14   which leads me to believe that my shorter period of
  


15   record is representative of the full period of gaged
  


16   record.
  


17       Q.    Did you state anywhere in your report how
  


18   many years of the years you chose from 1924 to 1939 are
  


19   below or above or at what the entire record median
  


20   would have been?
  


21       A.    No.
  


22       Q.    Okay.  You didn't do any of that
  


23   calculation?
  


24       A.    This was the closest I came to trying to put
  


25   my records into a longer term perspective.
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 1       Q.    The period you chose matters for how much
  


 2   water you end up putting back into the river; would you
  


 3   agree with that?
  


 4       A.    Yes.
  


 5       Q.    Okay.  One of the next things you did is you
  


 6   considered the depletion from irrigation, and that's
  


 7   listed in your Table 8; is that right?
  


 8       A.    Yes.
  


 9       Q.    And you found that for above Chrysotile there
  


10   was about 3,000 acres being irrigated between that
  


11   analysis period that you chose from 1924 to 1939?
  


12       A.    Yes.
  


13       Q.    And that 3,000 acres actually comes from a
  


14   1947 USGS publication; is that right?
  


15       A.    Let me look at the reference.
  


16             If you've actually looked at that document,
  


17   Mr. Slade -- and let me get the reference here.  That
  


18   1947 document, let me read into the record what the
  


19   title of it is.  "Summary of Records of Surface Waters
  


20   at Stations on Tributaries in Lower Colorado River
  


21   Basin, 1888 to 1938."
  


22             So that publication came out about 10 years
  


23   after, and the data that that document summarized was
  


24   through 1938.
  


25       Q.    So almost the exact period that you chose for
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 1   your analysis; is that right?
  


 2       A.    Yes.
  


 3       Q.    Yeah, great.  So a good time period -- a good
  


 4   paper to use for figuring out what the irrigation was
  


 5   like for the analysis period that you chose?  That's
  


 6   why you chose it, right?
  


 7       A.    My analysis period was 1924 through '39, so
  


 8   that was pretty close to covering the same period.
  


 9       Q.    Do you believe that's a reliable number?
  


10       A.    When I looked at the totality of irrigation
  


11   data that I tabulated in Table 2, it seemed reasonable.
  


12       Q.    And to figure out how much cfs was being used
  


13   or water was being used for that 3,000 acres of
  


14   irrigation, you used a rate of 1 cfs per 100 acres; is
  


15   that right?
  


16       A.    That's correct.
  


17       Q.    Can you tell me what the source for that is?
  


18   I know you mentioned it was a USGS paper on the Upper
  


19   Gila.  Would you be able to point out to me in your
  


20   references what that is, exactly?
  


21       A.    Yeah.  Oh, absolutely.  Unfortunately, we're
  


22   going to have to -- it takes two steps.  If you look at
  


23   my Table 8 and you look at references -- or I should
  


24   say Footnote (c), Irrigation Depletion, I say
  


25   "Calculated by using a stream depletion rate of 1 cfs
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 1   per 100 irrigated acres.  This rate is based on
  


 2   historic irrigation diversion data collected by the
  


 3   USGS along the Upper Gila River and does not account
  


 4   for spills and return flows.  As noted by Plateau
  


 5   (2014..." and the rest of that.  That is my Upper Gila
  


 6   report, of which I brought a copy of.  The pages of
  


 7   that report, "14 through 15 and Tables 11 through 13),
  


 8   available information indicates that an appreciable
  


 9   amount of these historic Upper Gila diversions returned
  


10   to the river."
  


11             In that Upper Gila report I provide all of
  


12   the gaged diversion data for the canals in the Upper
  


13   Gila, and those are tabulated and cross-referenced back
  


14   to the USGS documents of which those came.  So it's a
  


15   two-step process.  First, one has to go to my Upper
  


16   Gila report, and then pull up those tables to get to
  


17   the cfs diversions per acres.
  


18       Q.    Is there a USGS report that you cite in your
  


19   Upper Gila report that says the diversion ratio is
  


20   1 cfs per 100 irrigated acres?
  


21       A.    What those reports do is they, for all of
  


22   their -- and there's on the order of 30 or 40 different
  


23   canals.  That might be a bit on the high side.  It has
  


24   month-by-month diversions over, I think, more than a
  


25   10-year period.  All of those records then I had to
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 1   crunch, analyze, to come up with the 1 cfs per
  


 2   100 acres.
  


 3             As I recall, in the Safford area the cfs per
  


 4   100 acres was -- I think it was 1 cfs per 75 acres.
  


 5   But in the Duncan area it was 1 cfs for about
  


 6   125 acres.  So it was an averaging of the two
  


 7   irrigation districts to get me the 1 cfs per 100 acres.
  


 8       Q.    So that 1 cfs per 100 acres is your
  


 9   calculation that you did, but you won't find that
  


10   number in any specific USGS study?
  


11       A.    It's based on the USGS data.  They did not
  


12   evaluate it and actually relate it to irrigated acres.
  


13   I did that in the Upper Gila report.
  


14       Q.    Are you aware that there's -- and I'm sure
  


15   you are.  You worked at ADWR. -- that there's a
  


16   hydrographic survey report for the Upper Salt?
  


17       A.    Yeah.  I have a copy of it here.
  


18       Q.    And let's pull that out, if you have a copy.
  


19             We'll pass it out.
  


20                  DIRECTOR MEHNERT:  Is that in evidence,
  


21   Counselor?
  


22                  MR. SLADE:  It's in evidence, yeah.
  


23   C046 Part 381.
  


24                  THE WITNESS:  Mr. Slade, when was this
  


25   entered into evidence?  Because I have not seen this.
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 1   BY MR. SLADE:
  


 2       Q.    This was entered in, I believe, on Monday,
  


 3   but this is a --
  


 4       A.    On Monday?
  


 5       Q.    Right.  But this is a report that you
  


 6   reference in your --
  


 7       A.    Well, I just -- I didn't have an opportunity
  


 8   to see portions of this report that you pulled out that
  


 9   we're going to be talking about.  So, no, I wasn't
  


10   aware that -- okay.  Monday.
  


11       Q.    Is this referenced in your report?
  


12       A.    I don't know if what you're going to show me
  


13   is referenced.
  


14       Q.    Did you reference the hydrographic survey
  


15   report for the Upper Salt in your declaration?
  


16       A.    The report I did, but I'm not sure if it's
  


17   the pages you're going to present me.
  


18       Q.    Well, I'll give you all of it, and we can
  


19   take a look.
  


20       A.    Is there an extra copy for me?
  


21       Q.    Oh, I thought you had it.
  


22       A.    No, I'm interested to see whether the pages
  


23   you copied are reflective of my report.
  


24       Q.    Absolutely.  Let's make sure we have a
  


25   copy.
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 1                  MR. SLADE:  Do you have an extra copy?
  


 2   BY MR. SLADE:
  


 3       Q.    There you go.
  


 4                  CHAIRMAN NOBLE:  Mr. Burtell.
  


 5   BY MR. SLADE:
  


 6       Q.    Is this the same reference report that you
  


 7   have there, from the title page?
  


 8       A.    It's the same report.  I'm not sure if these
  


 9   are the same pages.
  


10       Q.    Do you have the whole report with you?
  


11       A.    I do, and let me see if we are matching here.
  


12       Q.    Were you working at ADWR in 1992?
  


13       A.    I was not.  I joined in 1999.
  


14       Q.    Have you read this report in its entirety
  


15   before?
  


16       A.    Not in its entirety, but certainly have paged
  


17   through most of it, so...
  


18       Q.    And it's specifically related to the Upper
  


19   Salt River Watershed.  That's the title of it,
  


20   "Preliminary Hydrographic Survey Report For the Upper
  


21   Salt River Watershed"?
  


22       A.    Yes.
  


23       Q.    Not the Upper Gila?
  


24       A.    That's right.
  


25       Q.    Is there a reason you didn't reference this
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 1   document when you were trying to come to some estimates
  


 2   of depletion due to acreage that was irrigated?
  


 3       A.    Yes.  The best and most complete data set
  


 4   we've got in terms of historic irrigation, at least in
  


 5   this part of Arizona, is along the Gila.  There are
  


 6   some limited measurements that DWR took where their
  


 7   field investigation was in '85 to '92.  So I thought
  


 8   what was important was to try to go back more close to
  


 9   the time period when my period of record was analyzed
  


10   and look at diversions at that time.
  


11       Q.    But if you're trying to quantify how much
  


12   water acreage takes, do you think it's better to use an
  


13   area where that quantification is being estimated, like
  


14   the Upper Salt, which is the subject of this case, or
  


15   an area of the Gila?
  


16       A.    I certainly weighed that comparison, and what
  


17   was the driver to me is USGS gages that were on these
  


18   canals in the Upper Gila.  Such data were not available
  


19   for the Upper Salt, both historically at the time
  


20   period that I was interested in and the -- just the
  


21   shear volume of data that was collected historically on
  


22   the Upper Gila.
  


23             Then I did a comparison of the elevations of
  


24   the irrigation areas in the Upper Gila and the
  


25   irrigation in the Upper Salt.  And then I said to
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 1   myself, well, if anything, the elevations are similar,
  


 2   and in the Upper Salt, perhaps higher than in the Upper
  


 3   Gila.  Usually the higher up in elevation you go, the
  


 4   less irrigation demand there's going to be.
  


 5             So I found a, in my mind, comparative area
  


 6   with pretty rigorous data collected by the GS over a
  


 7   long-term period, which is within my period of record,
  


 8   at an elevation that is similar to, if not lower than,
  


 9   irrigation going on in the Upper Gila.
  


10             And when I considered that, I figured the
  


11   Upper Gila data made a lot of sense to use that.
  


12       Q.    So does that mean you were aware that this
  


13   report had cfs per irrigation acre data in it?
  


14       A.    It has both cfs per irrigated acres, as well
  


15   as consumptive use numbers.  And what struck me about
  


16   the data in this report was, again, it was collected
  


17   more recently, and it's not gage data; where the USGS
  


18   actually had gages on these diversion canals.
  


19             So it didn't seem to me that there was enough
  


20   data collected at this time that I could draw a strong
  


21   conclusion about irrigation diversions.
  


22       Q.    So you made a choice not to use the published
  


23   ADWR information about the Upper Salt for the Upper
  


24   Salt case and, instead, use the Upper Gila information?
  


25       A.    I used published USGS data for the Upper
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 1   Gila, historically collected, rather than a few years
  


 2   of much more recent data collected by ADWR.
  


 3             And the other point is, a lot of the DWR data
  


 4   they would collect when the canals were running near
  


 5   their maximum level.  The beauty of the data from the
  


 6   Upper Gila is, it wasn't a question of a field
  


 7   investigator trying to maximize the capacity of a
  


 8   canal.  It was actually what was being diverted into
  


 9   these canals.  So, again, I thought that was more
  


10   representative.
  


11       Q.    Okay.  Let's take a look what ADWR found was
  


12   the cubic feet per second per acreage number.
  


13             You find 1 cfs per 100 irrigated acres, and
  


14   if you take 3,000 acres, which you found was above
  


15   Chrysotile, then you would essentially divide that by
  


16   100 and get 30 cfs?
  


17       A.    As an upper limit on the irrigation
  


18   depletion.
  


19       Q.    Okay.  So the number you use to divide the
  


20   irrigated acres, whether it's 100 or 50, makes a
  


21   difference in what your reconstructed number will turn
  


22   out to be?
  


23       A.    It would make a difference in the upper limit
  


24   that you put on.  Ultimately, this is a difficult
  


25   process because, as I think I testified during direct,
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 1   we still don't have a sense of how much water is coming
  


 2   back into the system.  So whether you use DWR's
  


 3   irrigation diversions or mine or if you were to use the
  


 4   numbers from the Verde, we would all be going around on
  


 5   what perhaps is the upper limit.
  


 6             Mr. Hjalmarson certainly thought my estimates
  


 7   in the Upper Verde were high.  He focused more on
  


 8   consumptive use.  So I didn't do that.
  


 9       Q.    So I'll just read from on Page 131, and,
  


10   again, this is Exhibit C046 Part 381, and I'll read
  


11   starting at the second full paragraph.
  


12             Are you with me here?
  


13       A.    I am.
  


14       Q.    Okay.  "Under the totals found in Table 3-9,
  


15   the sum of all of the measured average surface water
  


16   deliveries is 15.2 cubic feet per second.  A commonly
  


17   used method for quantifying diversion rights in western
  


18   states adjudications is to specify a maximum acres per
  


19   cfs diversion rate.  Utilizing a weighted average
  


20   diversion rate based upon the acreage served, yields an
  


21   irrigation season average diversion of about 52.8 acres
  


22   per cfs.  In most decrees which employ this standard of
  


23   quantification, these values usually fall within a
  


24   range of fifty to ninety acres per cfs.  If the system
  


25   loses [sic] such as evaporation and seepage are
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 1   included, then these losses decrease the amount of
  


 2   water actually available for application at the field.
  


 3   This results in a diversion rate of about 60.7 acres
  


 4   per cfs needed to make up these losses.  The value of
  


 5   60.7 acres per cfs indicates that most of the
  


 6   irrigators utilizing surface water in the Upper Salt
  


 7   River watershed can meet the gross irrigation
  


 8   requirement with surface water alone."  And I won't
  


 9   continue.
  


10             From what we just read, my understanding of
  


11   that is that 52.8 acres is their estimate, without
  


12   considering evaporation and seepage that can happen
  


13   with the canals, and then they use the value of
  


14   60.7 acres per cfs if you do consider evaporation and
  


15   seepage.  Is that your understanding?
  


16       A.    That's what they found during their study,
  


17   yes.
  


18       Q.    And you found, on the Upper Gila, 100 acres
  


19   per cfs?
  


20       A.    In the -- again, the Safford area, I believe
  


21   it was about 75, on average; and the Duncan area, it
  


22   was like 125.  So I averaged those two.
  


23       Q.    Okay.  So if you used the Upper Salt River
  


24   study by ADWR and took 3,000 and divided it by 52 or
  


25   60, you would have more cfs than taking 3,000 and
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 1   dividing it by 100?
  


 2       A.    If these DWR measurements that were taken in
  


 3   the '80s and '90s were representative.  The issue I
  


 4   guess needs to be asked, is how much data did DWR have
  


 5   when it came up with these numbers.
  


 6       Q.    Did you do any analysis of that?
  


 7       A.    I do know that they were out there during a
  


 8   couple of field seasons.  Having worked at DWR, there
  


 9   was no gages installed on any of these diversions.  So
  


10   this would have constituted them going out and taking a
  


11   direct measurement at a gage site, or I mean at a
  


12   diversion point.
  


13             So the amount of data is quite limited, at
  


14   least, again, in comparison to the breadth of data we
  


15   had for the Upper Gila.
  


16       Q.    And for the near Roosevelt gage and the at
  


17   Roosevelt gage, the same would apply.  You said that
  


18   4,000 acres was irrigated.  You divided by 100 acres to
  


19   get your cfs.  If you divided by 60 or 52, you would
  


20   get more cfs?
  


21       A.    It would be a larger upper limit number.  It
  


22   would still be an upper limit.
  


23       Q.    So you've mentioned throughout your report
  


24   that your numbers are conservative.  They're not
  


25   conservative if you use the ADWR study?
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 1       A.    I disagree.
  


 2       Q.    You estimated well pumpage from mining --
  


 3       A.    Okay.
  


 4       Q.    -- in Table 6; is that right?
  


 5       A.    Let me get to that, Mr. Slade.
  


 6             Okay.
  


 7       Q.    Now, the problem that I think I read about
  


 8   and you explained on your direct testimony was, we
  


 9   don't have the water usage for the mines during the
  


10   period of your analysis; is that right?
  


11       A.    That's right.
  


12       Q.    But we do have the water usage from the mines
  


13   from the '70s and '80s; is that right?
  


14       A.    I'm trying to remember.  In the Water Atlas
  


15   that I worked on, I believe, for the -- the estimates
  


16   went back into the '70s, as I recall, as to water use
  


17   for various purposes, including industrial use in the
  


18   Upper Salt.
  


19       Q.    And you made the assumption that the water
  


20   usage in the '70s and '80s for the mines was similar to
  


21   water usage in the '20s and '30s, based on production
  


22   rates being similar; is that right?
  


23       A.    Due to the processing methods that were used
  


24   and copper flotation started in about 1915, that same
  


25   process, which is quite water-consumptive, was being
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 1   used through the 1980s in the Miami-Globe area.
  


 2       Q.    Did you do any studies to understand if,
  


 3   after 50 or 60 or 70 years, the mines were more
  


 4   efficient with water use?
  


 5       A.    I didn't.  I didn't find anything related to
  


 6   changes in water efficiency in my work in that area.
  


 7   I'm not sure if you or your expert found anything on
  


 8   that topic, but I didn't.
  


 9       Q.    Did you look?
  


10       A.    I did.  Yeah, I certainly looked a lot on it,
  


11   that area and related water use; and I've never come
  


12   across anything that would suggest that efficiency
  


13   changed over time.
  


14       Q.    So you wouldn't expect that a mine would
  


15   become more efficient over 60 years with its water
  


16   use?
  


17       A.    The greatest efficiency in mines was the
  


18   capture or recycling of water that went out to the
  


19   tailings facilities.  So that's where the real
  


20   technology came; is that in the past they would
  


21   discharge the tailings out to the tailings dam.  They
  


22   would not recover, necessarily, that water.  But over
  


23   time technology improved with tailings deposition, and
  


24   they were able to recover more water back from those
  


25   tailings than they had in the past.
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 1             So I think it's more a question of water
  


 2   recovery than it is water demand.
  


 3       Q.    And do you know when that water recovery
  


 4   began with the mines?
  


 5       A.    I think it was more of an evolutionary thing.
  


 6   That's a pretty water-poor area, in terms of there not
  


 7   being a major stream.  So they were -- as I recall,
  


 8   they were recovering water off the tailings as early as
  


 9   the 1920s and '30s.  They had various collection ponds
  


10   that stored the water that they recovered from the
  


11   tailings.  So a lot of the technology in terms of
  


12   mining and copper flotation developed in the
  


13   Miami-Globe area, so...
  


14       Q.    So if mines used more water in the '20s and
  


15   '30s than they did -- for the same amount of copper,
  


16   than they did for the same amount of copper in the '70s
  


17   and '80s, that --
  


18       A.    I didn't say that.
  


19       Q.    If they did.
  


20       A.    If they did?  That's your hypothetical.
  


21       Q.    Then your numbers would be lower for water
  


22   usage than in actuality?
  


23       A.    If your hypothetical is correct, that might
  


24   be true.
  


25                  CHAIRMAN NOBLE:  Got a question?
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 1                  COMMISSIONER ALLEN:  Yes.
  


 2                  CHAIRMAN NOBLE:  Please go.
  


 3
  


 4             EXAMINATION BY COMMISSIONER ALLEN
  


 5                  COMMISSIONER ALLEN:  Is there -- have
  


 6   there been any models developed that would indicate
  


 7   that the water withdrawal from the Globe-Miami area was
  


 8   significant enough to have any effect on the flow down
  


 9   Pinal Creek?
  


10                  THE WITNESS:  There has been quite a bit
  


11   of studies done.  That is a State Superfund site, as
  


12   you know.
  


13                  COMMISSIONER ALLEN:  Yeah.
  


14                  THE WITNESS:  And the USGS and certainly
  


15   the various mines that were involved in that area have
  


16   published a lot of documents as to the baseflow, I
  


17   think, in the Pinal Creek and whether it was affected
  


18   or not.
  


19                  COMMISSIONER ALLEN:  Isn't that baseflow
  


20   that was measured very, very close to Globe and not
  


21   necessarily down close to the Salt?
  


22                  THE WITNESS:  No, actually, Commissioner
  


23   Allen, where that baseflow was measured is downstream
  


24   where the Miami operations originally had put in a
  


25   reservoir for the thought of capturing storm runoff and
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 1   pumping it back up to the mine.  That reservoir quickly
  


 2   filled up with sediment, and so this so-called Pinal
  


 3   Creek Dam is where the USGS put their stream gage.
  


 4                  COMMISSIONER ALLEN:  Which is where?
  


 5                  THE WITNESS:  And it's only about on the
  


 6   order of 4 or 5 miles upstream of the confluence with
  


 7   the Salt.
  


 8                  COMMISSIONER ALLEN:  Okay.
  


 9                  THE WITNESS:  So it's well downstream of
  


10   where certainly Globe and Miami were.
  


11
  


12                CROSS-EXAMINATION (CONTINUED)
  


13   BY MR. SLADE:
  


14       Q.    Let's turn to Table 7 then, please,
  


15   Mr. Burtell.
  


16       A.    Okay.
  


17       Q.    And this is where you show your reconstructed
  


18   flows for the Upper Salt; is that right?
  


19       A.    Yes.
  


20       Q.    As well as your reconstructed depth.
  


21             Is your 25 percentile similar to a mean?
  


22       A.    I believe it's higher than the mean; that is,
  


23   the associated flow numbers would be higher.
  


24       Q.    So, in other words, if your near Roosevelt
  


25   25 percentile is 918, you would expect the mean to be
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 1   less than that?
  


 2       A.    It would be closer to the 25th percentile
  


 3   than it would be the 50th, but I think in general, it
  


 4   might differ from stream to stream, but it should be
  


 5   bracketed by those numbers.  Perhaps -- and I indicate
  


 6   this in the report.  As a point of reference, the
  


 7   Bureau of Reclamation, in their White Book study,
  


 8   reconstructed flows at near Roosevelt, and they
  


 9   reconstructed average flows, not median flows.
  


10             And I believe, and I state it in my report,
  


11   the near Roosevelt number reconstructed was on the
  


12   order of, I think, 710 or 720 cfs, which, based on the
  


13   numbers in my table, are bracketed by the
  


14   25th percentile or the 50.
  


15       Q.    And you made the conclusion, I think, in one
  


16   of your paragraphs that the near Roosevelt virgin 1952
  


17   report was 710 cfs, as you just said, which is much
  


18   less than your 25 percentile reconstruction of 918; is
  


19   that right?
  


20       A.    A couple hundred cfs less.
  


21       Q.    And that sort of lent support to the fact
  


22   that you were adding more water to the river and being
  


23   more conservative?
  


24       A.    No, that 710 was their reconstruction of
  


25   virgin flow.  So it would be, in my opinion,
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 1   comparable.  I put it in the report to allow the
  


 2   Commission then to compare that to my reconstructed.
  


 3   So in my mind, it was an apples to apples; Bureau of
  


 4   Reclamation reconstructed, Plateau reconstructed.
  


 5       Q.    And Bureau of Reclamation for near Roosevelt
  


 6   25 percentile virgin flow, in your opinion, was
  


 7   710 cfs?
  


 8       A.    No.  The Bureau of Reclamation didn't do
  


 9   percentiles.  They did an average flow, and their
  


10   average was the 710.
  


11       Q.    And you would expect an average to be below
  


12   your 25 percentile?
  


13       A.    It depends on the river, but I don't think
  


14   that would be a bad rule of thumb.
  


15       Q.    I did have a question about the number you
  


16   came up with from the BOR.  Do you have that report
  


17   with you, the 1952 report?
  


18       A.    I would have to dig for the pages of it.  If
  


19   you have it, that would help.
  


20       Q.    I do, and that's evidence C046 Part 382.
  


21   It's on the back.
  


22       A.    Okay.
  


23                  CHAIRMAN NOBLE:  Saving paper.  I love
  


24   it.
  


25                  MR. SLADE:  Tax dollars.
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 1   BY MR. SLADE:
  


 2       Q.    So you had mentioned that the BOR for near
  


 3   Roosevelt -- and we're on the -- let me put this in
  


 4   context.  We're at C046 Part 382, and this is a
  


 5   reference that is the Bureau of Reclamation Water
  


 6   Supply Report from November 1952.
  


 7             Did you cite to this reference in your
  


 8   report?
  


 9       A.    Yes.
  


10       Q.    So you've seen this before?
  


11       A.    I have.
  


12       Q.    Okay.  And I believe you said that you found
  


13   that there were 710 cfs calculated for the near
  


14   Roosevelt virgin flow?
  


15       A.    Yes.
  


16       Q.    Okay.  Take a look at the top, at the header.
  


17   And it says "Undepleted Stream Flow at Selected Gaging
  


18   Stations and Division Points," and then it says
  


19   "Average annual stream flow in 1,000 acre-feet based on
  


20   1914-1945 period."
  


21       A.    Yes, I see that I made an error here.
  


22   That -- the 710 was in units of 1,000 acre-feet, and so
  


23   what I should have done is then divided that, and I
  


24   would have come up with 980 cfs.
  


25       Q.    Okay.  And 980 is the reconstruction of their
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 1   virgin mean flow for the near Roosevelt, and that's
  


 2   significantly -- well, it's higher than your
  


 3   reconstructed 25 percentile?
  


 4       A.    It would be 918 versus 980.
  


 5       Q.    Okay.  And you would expect, I think I heard
  


 6   you just say, that the 918 would be higher than a mean
  


 7   for the 25 percentile that you calculated?
  


 8       A.    Yeah, I said as a rule of thumb, they
  


 9   should -- typically, I think averages would be within
  


10   the 25th to 50th.  In this case, their reconstructed
  


11   number is a bit higher.
  


12       Q.    So your numbers are lower than what the BOR
  


13   came up with for their virgin mean reconstruction; is
  


14   that right?
  


15       A.    Yes, and I think the one thing I wanted to
  


16   take a look at, Mr. Slade, if you would just give me a
  


17   second.
  


18             Okay.  I was just checking something.
  


19       Q.    So, again, when you say your numbers are
  


20   conservative, they're not conservative compared to the
  


21   BOR virgin reconstruction study?
  


22       A.    They are -- I would say they are similar to
  


23   that study.
  


24       Q.    The BOR study came out higher than your
  


25   numbers?
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 1       A.    By about 80 cfs or --
  


 2       Q.    And that's --
  


 3       A.    Yeah, roughly.  60, yeah.
  


 4       Q.    And that's if we compared the average to your
  


 5   25 percentile.  But as I heard you say, you would
  


 6   expect your 25 percentile to be even higher than an
  


 7   average?
  


 8       A.    I said typically that it would -- the 25th to
  


 9   50th would bracket it, and there certainly could be
  


10   cases where it's close.  I think I indicated it would
  


11   be closer to the 25th than it would be the 50th or the
  


12   median, so...
  


13       Q.    And the amount of flow that you reconstruct
  


14   determines the depths that you come up with for your
  


15   hydraulic rating curve depth estimates; is that right?
  


16       A.    Sure, sure.
  


17                  MR. SLADE:  Mr. Chairman, I'm not sure
  


18   if this is a good time to take a break, but...
  


19                  CHAIRMAN NOBLE:  If you think it is, I'm
  


20   with you.
  


21                  MR. SLADE:  Let's do that.
  


22                  CHAIRMAN NOBLE:  We're breaking for
  


23   lunch.  Let's come back at 1:30.
  


24                  (A lunch recess was taken from 12:07 to
  


25   1:33 p.m.)
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 1                  CHAIRMAN NOBLE:  And may the record
  


 2   reflect the absence of Mr. Henness, of course, as we
  


 3   start.
  


 4                  Tom, did you work out something on
  


 5   Friday afternoon?
  


 6                  MR. MURPHY:  Well, I think probably the
  


 7   best way to do it would be just to go as long as I
  


 8   could until 3:00.  I don't know if there's any --
  


 9                  CHAIRMAN NOBLE:  Well, Mr. McGinnis has
  


10   something important at 3:00 p.m. on Friday, so he would
  


11   certainly appreciate anything you could do to get us
  


12   out of here a little bit, you know -- John is saying
  


13   good-bye at 3:00 p.m.
  


14                  MR. MURPHY:  I understand.
  


15                  MR. MCGINNIS:  I was going to stay here
  


16   and go to that late, but if you want to stop then,
  


17   that's fine.
  


18                  CHAIRMAN NOBLE:  So whatever you can do
  


19   to work out, and we believe that Mr. Gookin will be the
  


20   witness at that time, and so I'm not aware of any other
  


21   way to reschedule, but as it looks right now, we are
  


22   not anticipating concluding this part of the proceeding
  


23   this week.  So we'll be looking forward to those two
  


24   two's, plus the four in May.  Is that most likely?
  


25                  MR. MCGINNIS:  At least part of May.
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 1   I'm not sure we'll use all four, but at least part of
  


 2   May.
  


 3                  CHAIRMAN NOBLE:  You know, we can get
  


 4   these windows open, if you want to jump.
  


 5                  MR. ROJAS:  We can't, really.  That's
  


 6   not really an option.
  


 7                  CHAIRMAN NOBLE:  Eddie, we've treaded
  


 8   water as long as we can.  Are you ready to go?
  


 9                  MR. SLADE:  I'm having fun listening,
  


10   and Mr. Burtell is as well.
  


11                  CHAIRMAN NOBLE:  Mr. Burtell is trying
  


12   to get under the table.
  


13                  THE WITNESS:  Anywhere I can go other
  


14   than just sitting here.
  


15                  CHAIRMAN NOBLE:  If you're ready, we're
  


16   ready to go.
  


17                  MR. SLADE:  I'm ready.
  


18   BY MR. SLADE:
  


19       Q.    Okay.  When we just left off, Mr. Burtell, we
  


20   talked about your flow reconstruction, and we were
  


21   comparing that to the 1952 Bureau of Reclamation virgin
  


22   reconstruction.  And now I would like to address the
  


23   reconstructed depths that you came up with.
  


24       A.    Okay.
  


25       Q.    And if we look at Table 7, we can see from
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 1   that your reconstructed depths; is that correct?
  


 2       A.    Let me get to that table, Mr. Slade.
  


 3             I am there.
  


 4       Q.    Okay.  The first thing I wanted to note is,
  


 5   the near Chrysotile gage you've got a paren, for the
  


 6   reconstructed depth for 25 percentile and
  


 7   50 percentile, of average; is that right?
  


 8       A.    Yes, and that is as descriptive for the
  


 9   average depth, not the average flow, so the average
  


10   depth of the channel.
  


11       Q.    Okay.  And how would the depth change if you
  


12   used the thalweg or the boating channel instead of the
  


13   average across the channel?
  


14       A.    Outside of an artificial channel, pretty much
  


15   all the natural channels that I've looked are going to
  


16   have one point which is deeper than the other.  So the
  


17   thalweg would be deeper than the average, and there
  


18   would also be lower -- or I should say there would be
  


19   less deep sections.  So channels have deeper and
  


20   shallower sections, and this is representing the
  


21   average.
  


22       Q.    Did I hear you say earlier, maybe it was in
  


23   direct, that the thalweg would be about two times
  


24   greater than the average, generally is what you found
  


25   in your studies?
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 1       A.    When I looked at the two riffles that I
  


 2   looked at, that was the case.  And your expert's
  


 3   Manning's analysis for the Upper Salt, where he looked
  


 4   at the stage, as well as the average depth, that is
  


 5   what occurred.  I would say that's a rule of thumb.
  


 6   Again, in different streams or in different areas of
  


 7   streams, that can change.  But for those particular
  


 8   cross sections that your expert looked at and the
  


 9   riffles I looked at, that was the case.
  


10       Q.    And if we're considering small boats, like
  


11   the boat like the Edith or canoes, you would expect
  


12   that they're traveling in what they would consider is
  


13   the thalweg if they're moving downriver; at least
  


14   they're trying to be in the thalweg?
  


15       A.    I would disagree that that's what they could
  


16   actually do versus what they might want to do.  Even
  


17   when I was on the Salt, one's ability to look down in
  


18   the water and see, particularly when you're moving
  


19   quickly over a riffle, for example, to be able to
  


20   quickly judge where is going to be deeper or more
  


21   shallow I don't think is as easy as you perhaps
  


22   characterize.
  


23       Q.    But you haven't talked to any boaters that
  


24   provided that analysis for you about the Upper Salt?
  


25       A.    Probably the best analysis I saw was the
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 1   folks that went up the Colorado that were with a
  


 2   seasoned captain going upstream and routinely ran
  


 3   aground with someone who knew the river pretty well.
  


 4   So I guess my point is, in theory and in practice are a
  


 5   different thing on the boat.
  


 6       Q.    Sure.  Theory is certainly different than
  


 7   practice, I would agree with you in that sense.  That
  


 8   may be the case for why we see different opinions from
  


 9   experts who have been on the river with boats boating
  


10   the thalweg versus experts who have come up with
  


11   numbers that are averages for the whole channel; could
  


12   that be the case?
  


13       A.    I don't know if I've heard testimony from
  


14   your expert or others that they could, with confidence,
  


15   and actually show me the data that every riffle or
  


16   rapid they went through they were following the
  


17   thalweg.  I've never seen that evidence put into --
  


18   before the Commission.
  


19       Q.    You found for the median, your median flow
  


20   that you reconstructed, that the average was less than
  


21   1.7 feet; did I read that correctly?
  


22       A.    For the Chrysotile gage, correct.
  


23       Q.    Chrysotile, okay.
  


24             Based on the draw of a wooden canoe loaded
  


25   with goods and the velocities of the river that might
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 1   cause it to tip, is 1.7 enough feet for a loaded
  


 2   historical wooden canoe?
  


 3       A.    It would depend not on just the fact that it
  


 4   was a canoe, is it a dugout canoe, what is the size of
  


 5   the canoe.  I think those would be additional factors
  


 6   that would need to be evaluated before I or anyone
  


 7   could answer that.
  


 8       Q.    Did you do any of that evaluation?
  


 9       A.    No.  I looked at, again, these reconstructed
  


10   depths and published records on what boats at the time
  


11   were being used and their types of operating water
  


12   depths that were needed for commercial use, so...
  


13       Q.    The same question for a small boat like the
  


14   Edith.  Is 1.7 feet, the average for the channel for
  


15   your median flow reconstruction, is that enough depth
  


16   for a small historical boat loaded with cargo?
  


17       A.    I would say my pictures of -- are you
  


18   referring -- let me ask one follow-up question so I'm
  


19   trying to be responsive.
  


20             Are we talking about a particular segment of
  


21   the Upper Salt?
  


22       Q.    We're talking about the near Chrysotile gage,
  


23   where that comes from, so that would be Segment 2.
  


24       A.    Okay.  I'm sorry.  Yeah, I just wanted to
  


25   make sure that we -- okay, so we're still on -- these
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 1   questions are relative to Chrysotile recon --
  


 2       Q.    Yes.
  


 3       A.    Okay.
  


 4       Q.    Yes.
  


 5       A.    I'm sorry.  I just wanted to make sure you
  


 6   and I were speaking to the same thing.
  


 7             Mr. Slade, my observations of the velocity
  


 8   and the turbulence, even under typical median flow
  


 9   conditions, suggests that even these flow depths might
  


10   not be enough insofar as watching these boats as they
  


11   cross through turbulent water.  There's movement, and
  


12   that movement is going to be increased with a load.  I
  


13   think the hull of these boats could be driven down into
  


14   rocks during these crossings where even these depths
  


15   might not be enough.
  


16             So it would have some bearing on the
  


17   turbulence of the water, the design of the boat and its
  


18   stability, lots of different factors.
  


19       Q.    Did you provide any of that analysis in your
  


20   report?
  


21       A.    I provided these depths and, again, reference
  


22   documents about operating depths for like craft or
  


23   light draft boats.
  


24       Q.    And you mentioned that you watched boats on
  


25   the Salt, and I think I heard in your direct testimony
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 1   that when you were measuring the riffles, you actually
  


 2   saw some boats come past you; is that correct?
  


 3       A.    On my way to the site where the riffles were,
  


 4   I saw, as I recall, one group of boats pass.  And
  


 5   certainly there's many YouTube videos that I'm sure
  


 6   perhaps you and your client have looked at as well
  


 7   where these folks now put helmet cams on, if you will,
  


 8   so you're in the driver's seat under various flow
  


 9   conditions and kind of getting a bird's-eye view of
  


10   what it's like to go through these rapids.
  


11       Q.    What boats specifically did you see when you
  


12   went up to the Upper Salt?
  


13       A.    As I recall, these weren't commercial rafts.
  


14   They were plastic kayaks, so...
  


15       Q.    So the boats that you talked about with
  


16   Mr. Hood that you observed going through, it was
  


17   exclusively plastic kayaks?
  


18       A.    When I was up there looking at the riffles,
  


19   that's what I saw.  I didn't -- when I was there, and I
  


20   got there later in the afternoon, and I was there
  


21   under, again, about median flow conditions, I don't
  


22   know if there was any active commercial rafting going
  


23   on.  I didn't see any.  Certainly their operation was
  


24   there at the U.S. 60, but I didn't see any rafts going
  


25   down, so...
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 1       Q.    So their operation was there in April when
  


 2   you went to do your riffle analysis?
  


 3       A.    It kind of -- I don't want to say it was
  


 4   closed for business, but there were -- I saw people
  


 5   that I don't think were on the commercial trips,
  


 6   because it's pretty close to the put-in.  They were
  


 7   down at the campsite.
  


 8             But at the commercial outfitters area, which
  


 9   is, as you know -- I'm sure you've been there. -- right
  


10   near the U.S. 60, I didn't see current activity when I
  


11   was there; but you could tell that, you know, there had
  


12   been activity that season, in 2015.
  


13       Q.    And you were actually there at median flow,
  


14   not the high spring snowmelt flow, as you would
  


15   describe it?
  


16       A.    Right.  At the Chrysotile gage, I was almost
  


17   exactly at my reconstructed median, and, again, I
  


18   didn't see any rafting.  So I didn't see any commercial
  


19   operations at that time.
  


20       Q.    Did the kayaks that passed you, did they have
  


21   any difficulty?
  


22       A.    You know, I was trying to stay on -- not run
  


23   my vehicle off the road.  So there's a road, as you
  


24   know, that follows the river.  So my focus was more on
  


25   that, and I just looked down and I saw the kayakers;
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 1   but I wasn't studying them, so...
  


 2       Q.    Didn't talk to any boaters when you were out
  


 3   there?
  


 4       A.    No.
  


 5       Q.    The near Roosevelt gage that you
  


 6   reconstructed flow for, you did not reconstruct depth,
  


 7   because based on your opinion, the gage is located too
  


 8   close to the diversion dam for the Power Canal; is that
  


 9   right?
  


10       A.    And only that, on top of what you said,
  


11   because of that diversion dam and the impoundment of
  


12   sediment behind it, I was concerned that the
  


13   geomorphology had been locally altered or could have
  


14   been altered by that dam, and so I was concerned that
  


15   if I used that, that it might not be representative of
  


16   natural channel conditions.
  


17       Q.    That's a low head diversion dam, right?
  


18       A.    The research that I found, Mr. Slade, that
  


19   it's 7 or 8 feet tall.  Since the -- 7 or 8 feet tall
  


20   now.  I understand, due to some boating deaths that
  


21   occurred back in, I think, the '80s, that SRP modified
  


22   it and I think lowered it somewhat.  My flow
  


23   reconstruction went back further in time, obviously.
  


24   So whether it's -- it still, in my mind, still is
  


25   impounding sediment, and I think it's still 7 or 8 feet
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 1   tall, so -- but it might have been higher in the past,
  


 2   is my understanding.
  


 3       Q.    So there's the diversion dam, and then
  


 4   .7 miles upstream is the gage; is that right?
  


 5       A.    That's right.
  


 6       Q.    And when you go to the gage, in that area you
  


 7   do see riffles; is that right?
  


 8       A.    Yes, there is.  In fact, even in the old
  


 9   photograph that I presented in my report, there is a
  


10   riffle downstream of the gage.  I witnessed a riffle
  


11   downstream of the gage, as well as upstream, so...
  


12       Q.    Don't riffles suggest that the impact from
  


13   the dam is minimal at best?
  


14       A.    Maybe yes or maybe no.  There is a lot of --
  


15   right adjacent to that riffle is like a slough, a
  


16   backwater area filled with sediment.  So when I saw
  


17   that, I said to myself, well, maybe due to that buildup
  


18   in sediment caused by the dam, that forced the water
  


19   over into an area where the velocity got much higher
  


20   and formed the riffle.
  


21             So I viewed it as potentially that riffle
  


22   could have been impacted by the sediment that was
  


23   formed behind it.  So geomorphologically, again, most
  


24   folks worry about what's going on downstream of the
  


25   dam; but in this case, we're pretty close to where this
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 1   dam was, and in my opinion, close enough that it could
  


 2   cause an issue.
  


 3       Q.    Did you do any -- so you went and saw the
  


 4   gage site, correct, for that near Roosevelt gage?
  


 5       A.    Yes.  I was on the ground, sure.
  


 6       Q.    Did you take any photos of that area?
  


 7       A.    With regard to the -- to get a better sense
  


 8   both on the ground and above, is I looked at Google
  


 9   Earth imagery to try to get a sense of observing the
  


10   sediment built up behind it.
  


11             I had a joke with my counselor.  Cost me $100
  


12   out of it, but I actually dropped the camera that I had
  


13   with me.  I had my field notes of where I crossed the
  


14   two riffles that I did measure; but when I went there,
  


15   good field guy, you take photographs.  $100 later I
  


16   learned the hard way that GPS units are waterproof, but
  


17   a disposable camera -- or not a disposable; a digital
  


18   camera is not, so...
  


19       Q.    So you hadn't submitted any photos of what
  


20   that site looks like?
  


21       A.    We're talking about -- which site are we
  


22   talking about?
  


23       Q.    The near Roosevelt gage where you did not
  


24   submit depths.
  


25       A.    No, I did not submit those.  And I'll again
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 1   say to you and the Commission, I also looked -- and I
  


 2   don't know if I stated it in my report, but that I
  


 3   looked at aerial photography, in addition to being on
  


 4   the ground, and came to that determination that
  


 5   backwater affects are probable, in my opinion.
  


 6       Q.    Did you do any measurements of what the
  


 7   depths are at the near Roosevelt gage?
  


 8       A.    No, no.  So, like I said, I scouted it out,
  


 9   and there is this -- right where the boat ramp is,
  


10   Mr. Slade, there's this large kind of a slough area, I
  


11   think where the boats can actually be launched, and
  


12   there's a lot of sediment in there.  And so what I saw
  


13   on the ground, I wanted to visit the gage and get on
  


14   the ground.  But, no, I decided that that didn't make,
  


15   in my opinion, sense in that area, so...
  


16       Q.    So you don't know if the depths at near
  


17   Roosevelt are higher than depths at near Chrysotile and
  


18   at Roosevelt?
  


19       A.    No, no.  And, again, because of, at least at
  


20   the gage site, that sediment effect, if I could have,
  


21   if there was another access point, I certainly would
  


22   have gone further upstream.  The closest upstream point
  


23   with public access was the Horseshoe Bend site that I
  


24   did go to, and as you know, I've presented evidence on
  


25   that.
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 1             If you go downstream, you quickly hit that
  


 2   diversion dam, and then shortly below that, you're in
  


 3   the backwater of Roosevelt Reservoir, so...
  


 4       Q.    And with respect to the at Roosevelt
  


 5   reconstructed depths that you have, the 25th percentile
  


 6   and 50th percentile, those are maximum depths, in your
  


 7   opinion, because you base them on the stage height
  


 8   rather than the weighting measurements; is that right?
  


 9       A.    Certainly if there had been weighting
  


10   measurement data -- we have the flow that they
  


11   determined from the weighting measurements, but what I
  


12   couldn't get my hands on -- and I visited the USGS
  


13   office in Tucson and did everything I could to. -- is
  


14   to actually get the field measurement sheets associated
  


15   with the field measurements.
  


16             That would have told me those depths across
  


17   the channel that would allow me to calculate a cross
  


18   section and an average.  So I couldn't, and, boy, I
  


19   tried.  I couldn't find those measurements.  So what I
  


20   was able to find published was the stage data, and so
  


21   that's what I used.
  


22       Q.    So those measurements that you talked about
  


23   that you couldn't find, they do exist somewhere?
  


24       A.    I asked Chris Smith, who is the head of their
  


25   surface water data collection group, and he directed me
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 1   to all the old microfiche.  And I literally went over
  


 2   to the U of A library with microfiche and went through
  


 3   them slide by slide looking for the at Roosevelt field
  


 4   data sheets, and could not find any, unfortunately.
  


 5       Q.    So you estimated then the depths based on the
  


 6   stage readings as an option because you couldn't find
  


 7   the USGS microfiche?
  


 8       A.    The USGS, yes, did publish the stage data in
  


 9   a published report, and so I was able to utilize that.
  


10       Q.    Let's turn to where you did that estimate,
  


11   Figure 9B, please.  And this is a figure that shows the
  


12   Roosevelt gage and the stage measurements from 1902 and
  


13   1904; is that right?
  


14       A.    That's right.
  


15       Q.    Are those the only years that are available
  


16   for that stage?
  


17       A.    No.  Actually, there's a 1903 and a 1905, and
  


18   I looked at those.  Believe me, I looked at everything
  


19   I could.  The problem I had with the 1903 and the 1905
  


20   is that the data that was collected at low flow did not
  


21   allow me to estimate the gage height at zero flow.  So
  


22   that's why I didn't use those.  I used the two years
  


23   where I was able to, with the existing stage data, make
  


24   that estimation of zero flow.  Without the zero flow, I
  


25   wouldn't know what the depth was, so...
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 1             But, no, I certainly looked at it.
  


 2       Q.    And the zero flow is your estimate that you
  


 3   came up with; is that right?
  


 4       A.    It's an estimate that I came up with using a
  


 5   USGS methodology.
  


 6       Q.    And I believe you cited to a paper.  Is that
  


 7   a published, recognized USGS methodology?
  


 8       A.    It is.  It's a methodology that -- I brought
  


 9   the reference to the USGS document that describes the
  


10   methodology.  That methodology was then taken by Win
  


11   Hjalmarson, who I know you know, and he is credited --
  


12   and I have a printout from the program.  He is credited
  


13   with taking that methodology and coming up with the
  


14   equivalent procedure.
  


15             And then Ingersoll, who I referenced, took
  


16   Mr. Hjalmarson's method and coded it into Excel.  So
  


17   the printout I've got, giving credit to Mr. Hjalmarson
  


18   as being the one who originated the model that I used.
  


19       Q.    What is it about the 1903 and 1905 data sets
  


20   that precluded you from estimating the zero flow gage
  


21   height?
  


22       A.    It gets a little complicated.  So,
  


23   Commissioners, I apologize in advance.
  


24             What the program does is it uses the three
  


25   measurements -- it uses three measurements towards the
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 1   lower end of your field measurements and plots those
  


 2   and comes up with a relationship to then extrapolate
  


 3   down to zero flow, and how those lower three
  


 4   measurements are related with each other dictates
  


 5   whether the model can get a fit.
  


 6             So probably the easiest way to explain it is
  


 7   the datas for 1903 and 1905, when I attempted to use
  


 8   the model to fit those numbers, it wouldn't calculate
  


 9   for me a zero flow.  So for whatever reason, the data
  


10   were not consistent with the methodology, so...
  


11       Q.    Do you know what your percent error could be
  


12   on your estimate for these stage zero gage height
  


13   calculations?
  


14       A.    You know, neither the USGS methodology book,
  


15   of which Mr. Hjalmarson based his method on, nor his
  


16   method in the program provided an error, so I don't
  


17   know.  I will say, however, that this methodology is
  


18   prescribed by the USGS when they're analyzing their
  


19   streamflow records; but, again, I don't know what the
  


20   error bar is.
  


21       Q.    Certainly makes a difference what your
  


22   estimate projects as the zero flow value than what you
  


23   come up with as the median depth for at Roosevelt; you
  


24   would agree?
  


25       A.    I didn't look at median depth.  When you say
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 1   median depth, using median flow data for average depth?
  


 2       Q.    Yes.
  


 3       A.    I'm just trying to understand what you were
  


 4   saying.
  


 5       Q.    Yes.
  


 6       A.    What estimate you have of stage is critical
  


 7   in this analysis I did.  So you can imagine I was --
  


 8   for everyone's sake, I was happy that I at least could
  


 9   find two years, 1902 and 1904, where I could make that
  


10   estimate.  I can only imagine your questions,
  


11   Mr. Slade, if I only had had one.  So it was the best I
  


12   could do with the data I had.
  


13       Q.    I believe Commissioner Allen asked this
  


14   question.  It looks like from 1902 to 1904 there was
  


15   significant sediment deposition at the gage that would
  


16   have caused the zero value to increase; am I reading
  


17   that correctly?
  


18       A.    I don't know if I came to the conclusion that
  


19   there was a lot of sediment deposition.
  


20             Maybe, Mr. Allen, you can --
  


21       Q.    Well, let me ask you this:  Why is the zero
  


22   value for 1902 significantly different than the zero
  


23   value for 1904?
  


24       A.    I think -- let me see here.  Between 1902 and
  


25   1904, the thing that's difficult is we don't know what
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 1   happened in 1903.  Between 1902 and 1904 the stage came
  


 2   up, which would indicate some sedimentation between
  


 3   those years.  The thing that's difficult to know, and
  


 4   these sand channels can be quite variable over shorter
  


 5   periods of time, is, between 1902, did it come up, and
  


 6   then after the typical spring runoff, did it come back
  


 7   down again, to only go back up again, so...
  


 8             But grossly from 1902 to 1904, my estimates
  


 9   of zero stage went up, and so -- and that's at that
  


10   point, and so the cross section, at least locally then,
  


11   filled up between those two years at the gage site.
  


12       Q.    So the same question for the at Roosevelt
  


13   reconstructed median depth.  Excuse me, maximum depth
  


14   is what you have for the at Roosevelt.  You call it a
  


15   maximum depth at your 50 percentile flow?
  


16       A.    Yes.
  


17       Q.    Is that deep enough for a historical wooden
  


18   loaded canoe?
  


19       A.    I wouldn't be able to answer that unless I
  


20   knew more about the construction of that boat.  And I
  


21   think this provides us an indication of the depth of
  


22   water at the gage site, and I think that depending on
  


23   how that boat is loaded, if this is the maximum, then
  


24   that means there's going to be a minimum or values less
  


25   than that, and I would say that those type of depths
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 1   would present a challenge or certainly could present a
  


 2   challenge.
  


 3       Q.    And do you have the same answer then for a
  


 4   historical wooden small boat?
  


 5       A.    Yes.
  


 6       Q.    Did you do anything to calculate what the
  


 7   minimums would be in that gage area?
  


 8       A.    The minimum depths?
  


 9       Q.    Yes.
  


10       A.    No.  Only that they would be lower than these
  


11   maximums.
  


12       Q.    Let's pull up, if you could, Figure 10A from
  


13   your report, and this is a figure which depicts your
  


14   measurement of a cross section on the Upper Salt
  


15   April 7th, 2015; is that correct?
  


16       A.    Yes.
  


17       Q.    And you did this measurement yourself?
  


18       A.    Yes.
  


19       Q.    One question I have, to begin with, is, all
  


20   the way on the left side at the zero feet point, what
  


21   happens to the water there?  It seems that there's not
  


22   really a bank drawn.
  


23       A.    Yeah, this was an interesting case where
  


24   there was a boulder right at left water edge looking
  


25   downstream.  So the boulder was literally right at my
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 1   zero point.  So I went from a boulder to water.
  


 2       Q.    Gotcha.
  


 3       A.    So that's why it dropped off like that.  I
  


 4   could understand why that would look a little unusual,
  


 5   but that's what I saw in the field.
  


 6       Q.    Do you have any pictures that you've
  


 7   submitted of this cross section area?
  


 8       A.    Dropped my camera before, unfortunately.  I
  


 9   do have Google Earth images of where I was.  That
  


10   location is what I GPSed.  Also dropped my GPS unit in
  


11   the water, but, fortunately, that was waterproof.  But
  


12   with an accuracy of about, I think, plus or minus
  


13   15 meters, that's where I was, so...
  


14       Q.    I can relate to dropping cameras in the
  


15   water.
  


16       A.    I have since gotten a waterproof digital
  


17   camera, which should save further heartache.
  


18       Q.    Right in the middle of this cross section
  


19   there is -- from about 56 feet to, I don't know,
  


20   85 feet, so let's call that a 30-foot section, that's a
  


21   foot and a half deep or deeper; do you see that?
  


22       A.    I do.
  


23       Q.    Would a wooden canoe or a small boat loaded
  


24   have any problem in that section?
  


25       A.    I'll answer that two ways.  If they could
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 1   figure out that that was the section and somehow look
  


 2   below the water surface, I would say that would help
  


 3   them, because it's probably the deepest of the cross
  


 4   section.
  


 5             But having been out there, Mr. Slade, this
  


 6   even being a riffle and not a rapid, the flow rate and
  


 7   the turbulence was pretty good here, and this is
  


 8   another situation where we're not putting a boat on a
  


 9   flat body of water and measuring its draft.  This would
  


10   be a case where that loaded boat is going through,
  


11   granted not very rough water, but rough enough water
  


12   that it's turbulent, and there would be some up and
  


13   down motion.  So I'm not even convinced that a heavily
  


14   loaded small craft might scrape bottom even on this.
  


15       Q.    You're aware that this section of the river
  


16   is boated frequently at all boating levels?
  


17       A.    By, as I understand, certainly kayaks at all
  


18   levels, but not rafts at all levels.  Modern plastic
  


19   kayaks.
  


20       Q.    And you've got a flow rate of 296 cfs, which
  


21   is close to your reconstructed flow rate; is that
  


22   right?
  


23       A.    Yes, with only one clarification, Mr. Slade.
  


24   I think I said during the direct that measurement was
  


25   the provisional flow.  It's since been approved at 301,


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







SALT RIVER     VOLUME 14      02/24/2016 3092


  


 1   for those keeping score.  So a little bit higher has
  


 2   been approved now, when I was out there.
  


 3       Q.    Has any boater that you've talked to ever
  


 4   told you that the riffles are difficult to boat on the
  


 5   Salt?
  


 6       A.    I have not talked to boaters on the Salt, and
  


 7   nor have I heard a boater that I've heard even refer to
  


 8   who's ever taken a wooden boat down.  I think you've
  


 9   mentioned that your experts say that they could take a
  


10   wooden boat down.  I think what would be great for us
  


11   all is if we actually could talk to someone who did;
  


12   but, unfortunately, such a person hasn't been brought
  


13   forth by either side.
  


14       Q.    Did you ever consider getting a wooden boat
  


15   and putting it on the river?
  


16       A.    I'm not a lawyer, Mr. Slade, but as I
  


17   understand, the burden in this case is not mine.  It's
  


18   yours and Mr. Helm's, so...
  


19       Q.    Did you ever consider that?
  


20       A.    No.
  


21       Q.    And did you bring a boat with you when you
  


22   went to this section?
  


23       A.    No.
  


24       Q.    Figure 10B, please.
  


25       A.    Sure.
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 1       Q.    Did I hear you correctly before that you do
  


 2   own a canoe?
  


 3       A.    You misheard me.
  


 4       Q.    Okay.  You don't own a canoe?
  


 5       A.    No.
  


 6       Q.    Do you own any boats?
  


 7       A.    No.  I think my previous testimony was I was
  


 8   asked -- I don't think I've ever been asked if I own a
  


 9   boat.  I was asked if I had done any boating, and I
  


10   talked about my experiences in Colorado and Utah.
  


11       Q.    And the same question regarding the edges of
  


12   your measured riffle.  Both edges are below the water
  


13   line, so can you explain what happened on those edges?
  


14       A.    Yeah.  This is another case, and it was
  


15   convenient for me to stretch my tape, is to pick where
  


16   the riffle was and an area where you've got a boulder
  


17   to secure the tape, if you will, and then secure it on
  


18   the other side.  So that's why you've got essentially a
  


19   value of, what, 1 and a half or 1.7 feet or so right at
  


20   the edge.  It was at that point there was a big boulder
  


21   that represented the left edge of water.
  


22       Q.    So that was the end of river left?
  


23       A.    Correct.
  


24       Q.    Because that is the deepest section of the
  


25   river, so if it continued, it would affect your average
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 1   and potentially your maximum depth?
  


 2       A.    Right, and that boulder defined the edge, so
  


 3   it went from zero to 1.6 or 7 just like that.
  


 4       Q.    And do you see there a quarter on the left
  


 5   side, for 15 feet of width that's greater than a foot
  


 6   and a half depth?
  


 7       A.    Yes.
  


 8       Q.    And this is at -- below your reconstructed
  


 9   median flow?
  


10       A.    It is.  I think I mentioned with Mr. Hood,
  


11   but for the record, the number 362 is provisional.  The
  


12   approved number when I was out there at about
  


13   1400 hours was 373, so add about 10 cfs.
  


14             Let me refer to my reconstructed flow.  I
  


15   think I'm about 15 percent less than my median flow.
  


16   The median I have is 443.  So 373 versus 443.  And I
  


17   will again point out for the record that that's a less
  


18   than 443.  In my opinion, that's an upper limit.  So I
  


19   don't think it would be unreasonable that the actual
  


20   flow number, the actual reconstructed median is perhaps
  


21   right in line with 373.
  


22       Q.    Well, as we talked about earlier, you've
  


23   continued to cite to your numbers as being less than
  


24   and your numbers being high numbers.  But when it comes
  


25   to comparing your numbers to the standard-bearer 1952
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 1   BOR report, your numbers are below what they came up
  


 2   with?
  


 3       A.    Again, Mr. Slade, what the Bureau did is come
  


 4   up with an average flow.  I've never calculated the
  


 5   average flow.  I either did the 25th percentile or the
  


 6   median flow.
  


 7             So you asked me, well, how does that relate
  


 8   to average flows.  And I said as a rule of thumb, it
  


 9   typically should be bracketed by the 25th and the 50th,
  


10   being closer to the 25th percentile.  But I can't sit
  


11   here today and say for the period of record I use
  


12   that -- I looked at and all those daily flows, if I
  


13   took their average, not their median, and then added my
  


14   reconstructed flows, that I would be necessarily above
  


15   or below that not 710, as you correctly pointed out,
  


16   and I thank you for that, but, what was it, 900 and --
  


17       Q.    80.
  


18       A.    -- 80, so...
  


19       Q.    So your --
  


20       A.    And I don't know because I didn't calculate
  


21   the average flow from that period of record.  I stuck
  


22   to the 25th percentile and the 50th percentile.
  


23       Q.    Then how can you sit here today and continue
  


24   to state that your flows are on the upper end?
  


25       A.    Oh, I feel very strongly based on my
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 1   reconstruction techniques, and I think, again, they're
  


 2   very conservative.  You want to perhaps point out that
  


 3   the water use in the ADWR report might result in more
  


 4   water being taken out of the river; but what you're not
  


 5   addressing is the actual consumptive use of the water,
  


 6   which is what Mr. Hjalmarson did for the Verde.  You're
  


 7   also not accounting for the fact that those were
  


 8   diversion measurements made in the 1980s and '90s.  And
  


 9   you've never considered that the efficiency of the
  


10   irrigation system in the '80s and '90s might have been
  


11   different than the irrigation systems in place in the
  


12   teens and the '20s and '30s, of which we looked at.
  


13             But if nothing else -- and I would be more
  


14   than happy to make this calculation for the Commission.
  


15   If you want me to take the consumptive use numbers from
  


16   the Upper Salt HSR and follow an approach similar to
  


17   what Mr. Hjalmarson did in the Verde, my consumptive
  


18   uses will go from about 7.2 acre-feet per acre down to
  


19   less than 3.  And so I will be diverting even less
  


20   water back -- or out of the river and putting it back
  


21   in.
  


22             So I would be more than happy to do those
  


23   calculations, but I will stick to my original position,
  


24   and I feel very strongly that my reconstructed flows
  


25   are on the high side, and I am putting far more water


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







SALT RIVER     VOLUME 14      02/24/2016 3097


  


 1   back into the river than anyone else has, including an
  


 2   expert that you apparently thought followed sound
  


 3   procedures in the Verde.
  


 4       Q.    But the only explanation you have for the
  


 5   1952 report being higher than your numbers is that you
  


 6   don't know how to compare your numbers to the 1952
  


 7   report?
  


 8       A.    That's a gross mis -- you're suggesting I
  


 9   don't know how to calculate an average flow.  I have
  


10   simply not done the calculation.  I certainly could
  


11   take all of the daily flow records in my period of
  


12   record, and I think I know, Mr. Slade, how to calculate
  


13   an average.  I didn't do that.  So to suggest I don't
  


14   know how to do it is just wrong.
  


15       Q.    Did you do anything to measure the weights of
  


16   canoes used today on the Upper Salt versus the weights
  


17   of historical canoes?
  


18       A.    No.  As a general matter, in the testimony
  


19   that I've heard regarding the lightweight nature of
  


20   plastics, I think even a layperson would conclude that
  


21   lightweight plastics are probably going to be less
  


22   heavy than an oak plank.
  


23             So it's as much of a layperson's conclusion
  


24   that modern boats of the same dimensions built of wood
  


25   versus plastic, the plastic would be lighter.  Beyond
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 1   that general comparison, I have not made any specific
  


 2   comparisons.
  


 3       Q.    Are you aware that there's a range of
  


 4   different types of modern canoes, from very lightweight
  


 5   to just plastic canoes?
  


 6       A.    The trips I went down were in an aluminum
  


 7   canoe, which we don't talk about very much.  I haven't
  


 8   heard much about aluminum canoes.  So, yes, certainly
  


 9   there is a range of different materials that have been
  


10   used to construct canoes.
  


11       Q.    So when the Supreme Court says, in PPL
  


12   Montana, lightweight canoes or kayaks, did you do any
  


13   determination to understand what types of boats are
  


14   used on the Salt and if they are, in fact, lighter than
  


15   historical boats?
  


16       A.    When I read PPL Montana and then thought
  


17   about the boats that are currently being used for
  


18   modern recreational boating on the Upper Salt, I think
  


19   the Supreme Court was addressing our particular case of
  


20   what we're looking at here, of a contrast between
  


21   historic wooden boats and whether they would have the
  


22   same durability, maneuverability, weight, et cetera, as
  


23   a modern craft.
  


24             So they didn't provide any more details than
  


25   that, but I think they were drawing the contrast
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 1   between those two types of boats.
  


 2       Q.    So you made the assumption that canoes used
  


 3   on the Upper Salt are lightweight canoes?
  


 4       A.    Are we talking modern canoes?
  


 5       Q.    Modern canoes.
  


 6       A.    I haven't seen, and please correct me if I'm
  


 7   wrong, that anyone has taken a historic wooden canoe
  


 8   down the Upper Salt, but maybe someone has.
  


 9       Q.    That's not my question.  My question is, did
  


10   you make an assumption that modern canoes used on the
  


11   Upper Salt are lightweight canoes?
  


12       A.    Yes, that they are -- they're modern craft;
  


13   that the canoes that are in use by people are -- and I
  


14   probably should make one clarification.  Mr. Sparks
  


15   could probably correct me if I'm wrong, but I don't
  


16   believe open canoes are allowed through portions of
  


17   Segment 2 under certain flow conditions, I think due to
  


18   safety concerns, and that's even using modern craft.
  


19       Q.    We don't know when that policy was put in
  


20   place, do we?
  


21       A.    I don't.  Maybe you do.
  


22       Q.    Could have been in October of this year?
  


23       A.    I don't know.  I just -- I remember hearing
  


24   that, and the only thing I could think of is maybe a
  


25   liability issue, where people in open canoes were being
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 1   injured in that section, and maybe the tribe didn't
  


 2   want to assume that liability; but I don't know.
  


 3       Q.    The Apache have an interest in this case,
  


 4   right?
  


 5       A.    The San Carlos Apache is represented here,
  


 6   but I don't think I've seen anyone from the White
  


 7   Mountain, unless Mr. Sparks represents the White
  


 8   Mountain Apache.  I don't know.  I think he just
  


 9   represents the San Carlos in this case.
  


10       Q.    Have you seen pictures of the Arizona Game &
  


11   Fish canoes that have been used on the Salt?
  


12       A.    Not on the Salt.  I think I've seen one on
  


13   the Verde.
  


14       Q.    Have you made any determination on the weight
  


15   of the canoes used by Arizona Game & Fish on the Salt?
  


16       A.    In their -- I just remember they look like a
  


17   green plastic canoe.  Beyond that, no.
  


18                  CHAIRMAN NOBLE:  Mr. Slade, let's take a
  


19   break, 2:40, about 15 minutes.
  


20                  (A recess was taken from 2:22 p.m. to
  


21   2:38 p.m.)
  


22                  CHAIRMAN NOBLE:  Mr. Burtell, are you
  


23   ready?
  


24                  THE WITNESS:  I am.
  


25                  CHAIRMAN NOBLE:  Mr. Slade?
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 1                  MR. SLADE:  Ready.
  


 2                  CHAIRMAN NOBLE:  Let's start.
  


 3   BY MR. SLADE:
  


 4       Q.    What was your criteria for picking the two
  


 5   riffles that you did pick to measure the cross sections
  


 6   of?
  


 7       A.    It was primarily an access issue, Mr. Slade.
  


 8   Those were two points -- as you indicated, I didn't
  


 9   float the river, so those were two places where I could
  


10   drive in.  The third being, of course, at the gage near
  


11   Roosevelt, also could drive in, but we talked about why
  


12   I didn't take a riffle measurement there.
  


13       Q.    Did you see a location that had a riffle that
  


14   was shallower in either of those areas?
  


15       A.    My focus was finding a place -- I'll start
  


16   with the upper riffle.  I was driving along the road
  


17   and was looking down into the channel, and I looked for
  


18   a spot where I could safely park and also hike down
  


19   where there was a visible riffle.
  


20             I also was looking for a riffle that had been
  


21   mapped in that reference that I put in my report where
  


22   I counted up the number of riffles, I think it was 97
  


23   or so in Segment 2.  So I wanted to go into an area
  


24   that had been previously classed as having a riffle.
  


25   And beyond that, you know, I picked a section where the
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 1   channel was relatively uniform width and took a
  


 2   measurement.
  


 3       Q.    My question was, did you see a riffle that
  


 4   was shallower in those two areas?
  


 5       A.    I didn't look at other riffles.  Yeah, I --
  


 6   well, I saw other riffles; but once I parked, I went
  


 7   down and looked at the riffle that I did.  I didn't
  


 8   make any other measurements, if that's what you're
  


 9   asking.
  


10       Q.    All right.  What is your -- for each segment,
  


11   what is your drought level and flood level, in terms of
  


12   flow volume?
  


13       A.    Sure.  I didn't look at the drought level
  


14   per se for my reconstructions or depths, because they
  


15   would have been less than the medians.  So my focus was
  


16   trying to get a sense of median or perhaps higher level
  


17   depths and flows.  So I didn't look at the drought.  If
  


18   I had, the numbers for flow and depths would have been
  


19   less.
  


20             I looked at the median flow and I looked at
  


21   the 25th percentile as, in my opinion, representative
  


22   of typical flow conditions and upper flow conditions.
  


23       Q.    For Segment 1, is there a number that you
  


24   have in mind that would signify the river is in drought
  


25   this number and below of cfs?
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 1       A.    I didn't evaluate, again, on the drought
  


 2   side, because those depths and flows would have been
  


 3   less than my median flows.  So I didn't think it was
  


 4   worthwhile to the Commission to just present them
  


 5   numbers that would have been lower than my median
  


 6   flows.
  


 7       Q.    And would you say the same then, you don't
  


 8   have a lower drought number for Segment 2 or Segment 3?
  


 9       A.    Yes.
  


10       Q.    And how about for flood flow?  Is there a cfs
  


11   for Segment 1, 2 or 3 where you would consider the
  


12   river in flood condition?
  


13       A.    Not flood per se, but trying to capture the
  


14   intent of Winkleman, where they talked about ordinary
  


15   conditions absent floods or drought, I used the
  


16   25th percentile as the upper range of flows that would
  


17   still be typical.
  


18             And what that means then is that the
  


19   25th percentile, there is 25 percent of the time when
  


20   the flows are going to be higher.  So I picked that as
  


21   an indication that out of about three months of the
  


22   year, and not necessarily a consistent three months,
  


23   but a cumulative three-month time block I'm not looking
  


24   at as the upper flow regime.
  


25       Q.    So it's your opinion then, based on
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 1   Winkleman, that above your 25 percentile the river is
  


 2   not in an ordinary condition?
  


 3       A.    That's how I interpreted Winkleman from a
  


 4   flow reconstruction perspective.
  


 5       Q.    And would you say the same, that below the
  


 6   25th percentile -- below your 75th percentile for --
  


 7   even though you didn't calculate it, but if you use the
  


 8   25 percent for the flood, then below your
  


 9   75th percentile, if you had calculated it, that would
  


10   be a drought condition?
  


11       A.    I might look at the droughts a little bit
  


12   differently because of there's a baseflow condition
  


13   versus runoff condition.  So I'll just say, again, it
  


14   would be less than the 50th percentile; but whether I
  


15   would use the 25th or the 20th or the 30th, I really
  


16   didn't evaluate.
  


17       Q.    Did you do anything to calculate what the
  


18   baseflow is for Segment 1, 2 or 3?
  


19       A.    No, other than it would be lower than the
  


20   50th percentile.
  


21       Q.    And why do you say that it would be lower
  


22   than the 50th percentile?
  


23       A.    When you look at various published documents
  


24   and published streamflow records, there is periods of
  


25   time, particularly in the fall, when there's no


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







SALT RIVER     VOLUME 14      02/24/2016 3105


  


 1   snowmelt left and the monsoons have come and gone, when
  


 2   pretty much all that is feeding the river system at
  


 3   that time is not either snowmelt or precip, but it is
  


 4   groundwater baseflow.
  


 5             And so when you look at those numbers, that's
  


 6   when the measured flows are typically the lowest.  So I
  


 7   did look at those data over time, and that's when you
  


 8   get the lowest flows.  That's what I would consider to
  


 9   be baseflow.
  


10       Q.    Is the snowmelt period, in your opinion,
  


11   flood flow, from a sense that it's not the ordinary
  


12   condition of the river?
  


13       A.    It depends on the year.  Certainly some flood
  


14   flow events -- or I should say some spring snowmelt
  


15   events create a lot more flow than others.
  


16             Again, with all of the data collected, I
  


17   didn't look at the highest 25th percent of those flows.
  


18   I think the majority of those are going to be flows
  


19   where they're not necessarily typical years.  Those are
  


20   going to be some pretty high flows.
  


21             For a given month of February, just for that
  


22   month, a typical flow might be higher than the
  


23   25th percentile for the full period of record.
  


24       Q.    So is the snowmelt period, on an average, is
  


25   that snowmelt period, in your opinion, considered
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 1   outside of the ordinary condition of the river?
  


 2       A.    In a typical snowmelt year, that month or
  


 3   month and a half of high flows is going to certainly be
  


 4   greater than the median flow for the whole year, and in
  


 5   some years greater than the 25th percentile.  There are
  


 6   also years where that snowmelt -- and it sounds like
  


 7   there's a disagreement between who I talk to and who
  


 8   you had as a witness about the rafting season, but
  


 9   there are some winters where there's little snow and
  


10   the runoff conditions are such that it doesn't sound
  


11   like they can commercially boat.  So there are some
  


12   spring runoff years where the flows are quite modest.
  


13       Q.    I'm trying to get a specific answer, because
  


14   Winkleman, as you know, directs the Commission to
  


15   consider the ordinary condition of the river.
  


16       A.    Yes.
  


17       Q.    So on an average -- and I'll try and ask it
  


18   again.  On an average, is the snowmelt period, if you
  


19   looked at the average flows during that snowmelt
  


20   period -- and if you didn't look at that period as an
  


21   average, that's fine too.  If you looked at that
  


22   average of the snowmelt period from year to year, is
  


23   that inside the ordinary condition of the river?
  


24       A.    I would say that -- I wouldn't look at
  


25   averages.  I would look at median flows.  I would say
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 1   that there could be some month -- or some days during
  


 2   the spring snowmelt where the flows on those days are
  


 3   greater than what I would consider to be typical flow
  


 4   conditions.  Typical being that even in an ordinary
  


 5   year, there might be a couple of weeks where the flow
  


 6   is, even during a typical snow year, greater than
  


 7   normal, or I should say greater than the long-term
  


 8   median, but still within the range of what's typical
  


 9   for the river.
  


10             I'll just say again, Mr. Slade, and I'm not
  


11   trying to be evasive here, is I did not look at the top
  


12   25th percentile of flows.  Some of those flows may
  


13   occur during a typical snow year.  I think the majority
  


14   of them would be in more than a typical snow year.
  


15       Q.    Did you do anything to assess what the
  


16   average median flow is for the snowmelt period?
  


17       A.    When you use the word "average median," I
  


18   don't know what that means.
  


19       Q.    Take all the years that we have gage data for
  


20   and look at the mean daily discharge and look at the
  


21   median for the snowmelt period and assess if that's
  


22   within an ordinary period for the river?
  


23       A.    I understand that, when you said median/mean
  


24   or mean/median.  I did not, in my analysis, do a month
  


25   by month.  My medians were calculated using all the
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 1   data throughout the year and throughout the period of
  


 2   record.  So I didn't do a monthly analysis.
  


 3       Q.    You've read the Special Master's report, as
  


 4   we've previously talked about, correct?
  


 5       A.    In Utah?
  


 6       Q.    In Utah, correct.
  


 7       A.    Yes.
  


 8       Q.    Yeah, I should specify there.
  


 9             And you've read it specifically with regard
  


10   to what he had to say about the San Juan; is that
  


11   right?
  


12       A.    I actually read it with respect to the
  


13   San Juan, the Green, the Grand, and the Colorado.
  


14       Q.    You've read the whole report then?
  


15       A.    I certainly looked at his description of all
  


16   four rivers' segments.
  


17       Q.    Do you know what recreation was going on on
  


18   the San Juan at the time the Special Master made his
  


19   determination that it was nonnavigable?
  


20       A.    I understand that there was recreational,
  


21   like, commercial sight-seeing in the Green -- on the
  


22   Green and the Colorado in the Moab area; but I don't
  


23   know if there was any recreational boating going on on
  


24   the San Juan at that time.
  


25       Q.    And do you remember if the Special Master in


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







SALT RIVER     VOLUME 14      02/24/2016 3109


  


 1   that same report stated that recreational activity is a
  


 2   form of commerce, in his opinion?
  


 3       A.    I think he -- that sounds correct, yes, that
  


 4   he considered that as a commercial activity.
  


 5                  MR. SLADE:  Those are all the questions
  


 6   that I have.  Thank you, Mr. Burtell.
  


 7                  CHAIRMAN NOBLE:  Is there anyone else
  


 8   who wishes to question Mr. Burtell?
  


 9                  Mr. Helm, as soon as Mr. Slade vacates
  


10   the area to be occupied by the questioner, then you can
  


11   have an opportunity to get in there and adjust the
  


12   microphone.
  


13                  MR. HELM:  I appreciate that.
  


14                  CHAIRMAN NOBLE:  If you're ready, please
  


15   go ahead, Mr. Helm.
  


16                  MR. HELM:  I'm ready, Chairman.
  


17                  CHAIRMAN NOBLE:  Okay, we're going to
  


18   have to fix that microphone a little bit.
  


19                  (A brief recess was taken.)
  


20
  


21                     CROSS-EXAMINATION
  


22   BY MR. HELM:
  


23       Q.    Hello, Mr. Burtell.  Here we go again, huh?
  


24       A.    Good afternoon, Mr. Helm.  How are you?
  


25       Q.    I'm good.
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 1             I would like to pick up kind of right where
  


 2   you left off with Eddie, because I was a little shocked
  


 3   and fascinated by your testimony about determining
  


 4   ordinary and natural.
  


 5       A.    Okay.
  


 6       Q.    As I understand it, you are familiar with the
  


 7   Winkleman decision?
  


 8       A.    I am.
  


 9       Q.    Okay.  Just let me read you --
  


10       A.    I'm just making sure my microphone was on.
  


11       Q.    Just let me read you one short paragraph from
  


12   it.
  


13       A.    Sure.
  


14       Q.    "Applying these definitions, we conclude that
  


15   ANSAC was required to determine what the river would
  


16   have looked like on February 14th, 1912, in its
  


17   ordinary (i.e., usual, absent major flooding or
  


18   drought) and natural (i.e., without man-made dams,
  


19   canals, or other diversions) condition," okay?
  


20       A.    Okay.
  


21       Q.    That's what the Commission has got to
  


22   determine.  I have just heard you testify that you did
  


23   not consider drought.  Is that -- do I understand your
  


24   testimony correctly?
  


25       A.    You misunderstood my testimony.


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







SALT RIVER     VOLUME 14      02/24/2016 3111


  


 1       Q.    Okay.  You did consider drought?
  


 2       A.    I was looking at reconstructed streamflows
  


 3   and reconstructed depths.  I came to the conclusion,
  


 4   Mr. Helm, that median flows had certain -- under median
  


 5   flow conditions, the discharges were certain amounts
  


 6   with associated stream depths.
  


 7             Had I also looked at drought conditions, the
  


 8   flows and the depths would have been less.  My
  


 9   contention is that at median flow levels, the river was
  


10   not navigable with those depths.  So if they weren't
  


11   navigable under median flow conditions, I didn't think
  


12   it would add to my analysis or the Commission to do
  


13   analyses when the flows and the depths are lower.
  


14       Q.    Okay.  So if I understand what you're telling
  


15   me, you're telling me that the Commission cannot rely
  


16   on your report to determine drought conditions on the
  


17   river, as directed by Winkleman?
  


18       A.    I think the Commission can use the data in my
  


19   report and come to the conclusion that my median flows
  


20   and median depths are greater than the flows and depths
  


21   that would occur under drought conditions.
  


22       Q.    And they cannot determine what the flows and
  


23   depths would be at drought condition; am I correct?
  


24       A.    Less than the numbers in my report for
  


25   medians.
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 1       Q.    You're telling them it's less, but they can't
  


 2   determine how much less, right?
  


 3       A.    How much less I didn't evaluate.
  


 4       Q.    So bottom line is, we don't know, from your
  


 5   report, what drought is, other than it's less than
  


 6   median?
  


 7       A.    That is correct.
  


 8       Q.    Same set of questions with respect to flood.
  


 9   You've examined up to, as I understand it, the
  


10   25th percentile?
  


11       A.    That's right.
  


12       Q.    Okay.  But I've heard you testify here
  


13   shortly ago that the 25th percentile may or may not be
  


14   flood, true?
  


15       A.    It all depends on how you define the word
  


16   "flood."  And, unfortunately, Winkleman doesn't provide
  


17   us much guidance as to that.  I don't know if Winkleman
  


18   was suggesting that in a typical runoff year, that
  


19   those -- that week or two when the Salt River is
  


20   running its highest, even under normal conditions,
  


21   whether that would constitute flood flow conditions.
  


22             So I made the professional decision, and
  


23   we'll let the Commission and you decide if I've done it
  


24   incorrectly, to use the 25th percentile to represent
  


25   the upper limit of flows which I consider are typical,
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 1   with the full understanding that navigability has to be
  


 2   evaluated in a regular, continued use of time.
  


 3             A couple of months of higher flows, in my
  


 4   opinion, does not also address this issue about
  


 5   regular, continued and extensive use.
  


 6       Q.    As I understand it, what you're saying is
  


 7   that from your perspective, flood flow occurs at least
  


 8   25 percent of the time in a given year on the Salt
  


 9   River.  Is that wrong?
  


10       A.    Within the 25th percentile I did not look at,
  


11   there are certainly going to be extreme flood flow
  


12   events that don't occur in a typical year.
  


13             Within that 25th percentile, there may also
  


14   be some days when that is the highest runoff that would
  


15   occur during spring snowmelt even in a typical year.
  


16   But, Mr. Helm, we were not charged, in my opinion, by
  


17   looking simply at every single flood event.  Part of
  


18   the definition of navigability, in my mind, also
  


19   addresses the issue about regular, continued, extensive
  


20   use.  That type of boating activity for a month of
  


21   flows that are at the higher end, in my opinion, would
  


22   not allow a river to have a continued extensive use of
  


23   navigation.
  


24       Q.    Okay.  We've heard your speech.  Now answer
  


25   my question, please.
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 1       A.    Please repeat your question.
  


 2       Q.    I certainly will.  Which is, at the
  


 3   25th percentile, that equals one-third of a year.  Is
  


 4   the Salt River in flood stage -- or, I'm sorry,
  


 5   one-fourth of a year.  Is the Salt River in flood stage
  


 6   one-fourth of the year?
  


 7       A.    In a typical year, there is usually a month
  


 8   or a month and a half of higher flows that might be
  


 9   within that 25th percentile.
  


10       Q.    Are the higher flows flood flows?
  


11       A.    I think you could characterize those as high
  


12   water, and high water being floodwaters.
  


13       Q.    Okay.  So you agree that the Salt River is
  


14   not in flood stage 25 percent of the time in a given
  


15   year?
  


16       A.    It depends on what type of year you're
  


17   talking about.
  


18       Q.    Have to be a special year to be there,
  


19   wouldn't it?
  


20       A.    I don't understand your question.
  


21       Q.    Significantly high flows for 25 percent of
  


22   the year?
  


23       A.    Again, I would say that in a typical runoff
  


24   year, for a month or a month and a half the flows are
  


25   going to be elevated.  Those high flows could be
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 1   considered flood flows.  In a wetter winter, those
  


 2   flows are going to be even greater.
  


 3             So within the three-month window or the
  


 4   25th percent window I did not look at, Mr. Helm, there
  


 5   are going to be some flows that occur in a typical
  


 6   year, and some of that 25th percentile would be high
  


 7   runoff flows in a wet year.
  


 8       Q.    So how does the Commission determine, using
  


 9   your report, what years are high wet years and what
  


10   years are flood years?
  


11       A.    What I did is I didn't try to parse that out.
  


12   I looked at a period of record.  I looked at all of the
  


13   daily measurements in that period of record and
  


14   didn't -- and ranked them from highest to lowest, and
  


15   the top 25th percentile I didn't look at.
  


16       Q.    You did not look at the top 25th percentile?
  


17       A.    That's where I made my cutoff.
  


18       Q.    So at least the possibility exists that if
  


19   the Commission adopts your approach, they are going to
  


20   be including some flows that would fall into the
  


21   ordinary category of flows as defined by Winkleman?
  


22       A.    It's my position that the 25th percentile is
  


23   a reasonable upper level of what's ordinary.
  


24       Q.    But you won't say it's flood, will you?
  


25       A.    It does include high runoff events that occur
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 1   in the springtime.
  


 2       Q.    But it can also include events that are not
  


 3   considered floods, correct?  You've already testified
  


 4   to that.
  


 5       A.    Oh, certainly within the 50th percentile and
  


 6   the 25th percentile, there will be data that is not
  


 7   snowmelt runoff.
  


 8       Q.    You also talked, when you talked to Eddie,
  


 9   you had this wonderful on-running discussion about
  


10   medians versus averages and what have you.  And did I
  


11   understand you correctly to say that in calculating
  


12   medians, you only did it on a yearly basis?
  


13       A.    We talked about medians under various
  


14   contexts.  With respect to the median flows I
  


15   reconstructed, it was the median of daily flow data
  


16   over the period of record.
  


17       Q.    For a year, on a year-to-year basis?
  


18       A.    No, for all of the daily measurements for all
  


19   the months in all the years within my period of record.
  


20       Q.    Well, from the '26 to '39 period, is that
  


21   what you're talking about?
  


22       A.    Yes.  I think that was the Chrysotile gage.
  


23       Q.    I don't remember the specific numbers.  I'm
  


24   just -- that's my recollection.  Am I close?
  


25       A.    And what I did for that, Mr. Helm, is I
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 1   looked at -- I grouped all of the mean daily flow
  


 2   values and took the median, the middle, of all of those
  


 3   values ranked from highest to lowest.
  


 4       Q.    Do we have a chart, like, is it 7 in here,
  


 5   that shows that?
  


 6       A.    Sure.
  


 7       Q.    Which one is it?
  


 8       A.    Yeah, let me pull that up for you.
  


 9             Mr. Helm, if you'll go to my Table 7.
  


10       Q.    Takes me a while to get there on this thing.
  


11       A.    Take your time.
  


12       Q.    I got it.
  


13       A.    If you go over to the sixth column, that
  


14   50th percentile is for the period of record using gage
  


15   data, with no attempt to reconstruct flows on my part,
  


16   ranking them from largest to smallest and taking the
  


17   middle value.  That's what the 50th percentiles are.
  


18       Q.    Mean average, another way of saying that?
  


19       A.    No.  Mean average is a very different thing
  


20   than these medians.  This is the median --
  


21       Q.    Median average, 50 percent?
  


22       A.    Yeah, I believe Mr. Slade used the phrase.
  


23   And so as you've seen with all of the hydrologists, we
  


24   always pause to try to understand exactly what the
  


25   question is being asked.


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







SALT RIVER     VOLUME 14      02/24/2016 3118


  


 1             I'll just say again, for the record, this is
  


 2   the median of the mean daily flow data or the median of
  


 3   the daily data.  And the only reason one has to say a
  


 4   mean daily value is they collect the data at most of
  


 5   these gage sites every 15 minutes, so there's all of --
  


 6   however many 15 minutes there are in 24 hours, they
  


 7   take all of those 15-minute snapshots and average them
  


 8   up, and that's a mean daily flow for that day.
  


 9       Q.    Okay.  We don't have an illustrative table or
  


10   chart -- I forget which one. -- that has the little
  


11   dots like the tree ring thing for --
  


12       A.    Not for --
  


13       Q.    -- for this data?
  


14       A.    I'm sorry to interrupt you.  I should let you
  


15   finish.
  


16             No, my tree ring analysis was annual flow
  


17   data reconstructed from the tree rings, not average
  


18   data or median data.
  


19       Q.    It's a different set of data than what we
  


20   have in this example?
  


21       A.    That's right.
  


22       Q.    Is there any way to match them up?
  


23       A.    We spent a lot of time, I did with Mr. Slade,
  


24   discussing how those annual reconstructed values
  


25   compare to these.  In my opinion, perhaps what's a
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 1   better comparison as to the representative nature of my
  


 2   time periods versus the full period of record is, the
  


 3   analysis period I used, as measured, matched very
  


 4   closely to the values that Mr. Fuller presented when he
  


 5   had a longer period of record.
  


 6       Q.    One other thing that occurred to me when you
  


 7   were doing your tree ring discussion, and we got -- at
  


 8   least as I understood it, that tree ring study extends
  


 9   into periods when there's USGS data available?
  


10       A.    That's correct.  There's -- more recently,
  


11   there's an overlap, which allows them to then take the
  


12   tree ring data and go back in time.
  


13       Q.    Okay.  Did you check the tree ring data that
  


14   they developed for that overlap period against the
  


15   actual data, to see how close to being together they
  


16   were?
  


17       A.    They had a chart which compared what they
  


18   reconstructed, even at the same time when they had gage
  


19   data, and it matched pretty well.  I don't remember.
  


20   They used very statistical measures to match the two.
  


21   That was a published study that was done, and as I
  


22   recall, the correlation was good enough between what
  


23   they reconstructed and what was actually measured when
  


24   the gages were operating to give them confidence to go
  


25   back in time; but I don't know the exact statistical


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







SALT RIVER     VOLUME 14      02/24/2016 3120


  


 1   measure of the match.
  


 2       Q.    Well, any correlation would be good enough to
  


 3   go back in time, as long as I could make the adjustment
  


 4   for the correlation, correct?
  


 5       A.    I'm not a dendrochronologist, but they go
  


 6   through a lot of statistical analysis, and I think they
  


 7   have various thresholds; that if they can't make a
  


 8   statistically valid comparison between their
  


 9   reconstructions of flow and the actual measured flow,
  


10   that they won't do it.
  


11       Q.    Do you recall what the spread was?
  


12       A.    No, I don't.  It's in the reference.  Meko
  


13   was the lead author.  I do recall seeing where he has
  


14   on one graph both what he reconstructed and what was
  


15   physically measured, and they tracked very well.
  


16       Q.    Do you know whether that's been made a part
  


17   of this record?
  


18       A.    I simply provided the reference and then the
  


19   end result of their reconstructions.
  


20             But I should probably think back, and I think
  


21   Dr. Mussetter may have provided a graph which showed
  


22   both.  I don't know if it was in this case or maybe the
  


23   Gila, where he actually had a graph of the
  


24   reconstructed flow, as well as the measured flow for
  


25   the more recent period of record.
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 1       Q.    Okay.  I hate to do this to you, but could
  


 2   you give me one more time the full citation to that?
  


 3       A.    Oh, sure, sure.  Just give me a second.
  


 4             Maybe to save you some time writing,
  


 5   Mr. Helm, it's on Page 27 of my report.
  


 6       Q.    Good enough.  I think I can muddle through to
  


 7   it.
  


 8       A.    And the lead author is Meko, M-E-K-O.
  


 9       Q.    Thank you.
  


10             I'm just going to hop around on some of these
  


11   things, on the questions that developed from your
  


12   discussion with Eddie right now, because I've got them
  


13   right in front of me, and we can get rid of those and
  


14   then we can go into the ugly discussion of the report
  


15   in general, okay?
  


16       A.    Understood.
  


17       Q.    Meadows discussion.  Remember when you had a
  


18   discussion with Eddie regarding the Meadows trips?
  


19       A.    Yes.
  


20       Q.    Okay.  And if I recall correctly, the issues
  


21   came up over they got stuck on some rock or something
  


22   like that in one or both of the trips?
  


23       A.    I found it coincidental, as I recall,
  


24   Mr. Helm, that both of the Meadows accounts talked
  


25   about the boat getting essentially up high and dry and
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 1   then having to get their boat off the rocks to get it
  


 2   back in the river.
  


 3       Q.    Okay.  When they got their boat off the rocks
  


 4   in both locations, did they continue on down the river
  


 5   in the boat?
  


 6       A.    I believe that they did, yes.
  


 7       Q.    As I understand it, one of the trips was in
  


 8   June?
  


 9       A.    One of the trips we know was in June.  That
  


10   was the 1885 Meadows.  The 1883 Meadows, I don't
  


11   believe they specified a month.
  


12       Q.    So we don't know when they went down in that
  


13   one?
  


14       A.    That was the article where the fellow was
  


15   recounting some 25 or -6 years prior that he had taken
  


16   the trip.  So he didn't seem to tell the reporter what
  


17   month he was.
  


18       Q.    Okay.  Jumping away again to another topic,
  


19   in your testimony here you've talked about the San Juan
  


20   and the Green and the Colorado as rivers that you
  


21   looked at and compared to the Salt; is that fair?
  


22       A.    That's fair.
  


23       Q.    Okay.  Did this comparison of these rivers
  


24   play a part in your decision that the Salt was not
  


25   navigable?
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 1       A.    It was one factor I considered.
  


 2       Q.    You considered it, and it drove at least some
  


 3   part of that decision?
  


 4       A.    Drove?  It was in the passenger seat, along
  


 5   with a lot of other things that I looked at.
  


 6       Q.    And it resulted in a nonnavigable
  


 7   determination?
  


 8       A.    It was a factor I considered.
  


 9       Q.    I believe you testified that there was no
  


10   boating historically on the Salt?
  


11       A.    I did not testify to that.
  


12       Q.    Boy, that's what I wrote down.  So what did
  


13   you testify about boating that occurred prior to modern
  


14   times, pre-1925.
  


15       A.    Sure.  I spent I think a remarkable amount of
  


16   time on a table, Table 1 of my report, where I compile
  


17   three events, one of which I question whether it was
  


18   the same as another trip, of boating the Upper Salt.
  


19   The other accounts that are tabulated in Table 1 was a
  


20   possible ferry use, but not confirmed that a ferry was
  


21   actually operational.  A few years later a ferry was
  


22   confirmed to be used, and then the tragic incident of
  


23   the fellows that were trying to ferry some lumber
  


24   across from Roosevelt to the damsite and one died when
  


25   he went over.
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 1       Q.    And that's -- I can't talk into this thing
  


 2   and read this either.
  


 3       A.    Yeah.
  


 4       Q.    But my eyes aren't that good.
  


 5             That's the time spread from 1873 to 1908,
  


 6   correct?
  


 7       A.    That's right.
  


 8       Q.    Okay.  Did you make any adjustments, when you
  


 9   were evaluating these things, for diversions that
  


10   occurred in that time frame to the Salt River?
  


11       A.    The diversions that were occurring, the
  


12   mining didn't start in earnest until the mid 1870s, and
  


13   irrigation was probably the largest on-river use.  And
  


14   I spent, I think, some time with Mr. Slade talking
  


15   about it, the very next table in my report, about the
  


16   irrigated acreage starting in 1850 and going all the
  


17   way through the 1990s.
  


18       Q.    Do you know --
  


19       A.    So long-winded answer, I did consider the
  


20   amount of irrigation that was occurring at the time
  


21   that these boating events were reported.
  


22       Q.    Do you have a list somewhere of the
  


23   diversions that were in existence and as -- that
  


24   indicates the time they came in existence between '73
  


25   and '08?
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 1       A.    What one would do, Mr. Helm, and it wouldn't
  


 2   be too difficult, is toggle between Tables 1 and 2.  2
  


 3   is the irrigated acreage over time year by year that I
  


 4   could find published sources on, and you could pick a
  


 5   date and see if I have an irrigation account that is
  


 6   close to the date when the boating account occurred.
  


 7       Q.    Okay.  Along with this same line, in
  


 8   Segments 1, 2 or 3 you had some discussions with Eddie
  


 9   regarding population.  Do you know the population
  


10   numbers in Segments 1, 2 and 3, let's say from
  


11   statehood, or 1910 I guess would be the census year,
  


12   back to, what, 1870, maybe?  Did they do a census in
  


13   1870?
  


14       A.    I think the earliest census I came across,
  


15   Mr. Helm, is referenced in my report in the 1880, I
  


16   believe.
  


17       Q.    I'll take '80.  I'm not being fussy.
  


18       A.    Yeah, and they had -- I think they counted
  


19   1,700 in the Globe area.  So, as you know, the
  


20   population grew from there.  So that would probably be
  


21   one of the early census where the population has gone
  


22   greater from there.  But I'll just, again, say the
  


23   mining really developed in earnest in the mid 1870s.
  


24   So prior to that it was a pretty sparsely populated
  


25   area and --
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 1       Q.    And you're using Globe as being within the
  


 2   framework of the Salt River?
  


 3       A.    That was the main population center, as I
  


 4   understood it, at that time within the watershed.
  


 5       Q.    So that's the best information you were able
  


 6   to find regarding the population that existed in
  


 7   Segments 1, 2 and 3?
  


 8       A.    That I could find, yes.
  


 9       Q.    Okay.  And you didn't see any subdivisions of
  


10   that, so it's either -- was it all located in Globe?
  


11       A.    Certainly there were, and Mr. Slade and I
  


12   didn't end up going through, but in 1881 these General
  


13   Land Office maps are quite telling; that they showed
  


14   settlements with houses along the Salt River below
  


15   where Pinal Creek joins.  Those wouldn't have been
  


16   counted by a census of the number of people in Globe.
  


17             As you can imagine, mining towns drew the
  


18   population centers, but that's not to say that there
  


19   were not individuals, and there were, in the
  


20   hinterlands lands.
  


21       Q.    Sure.
  


22       A.    And those would have to be considered as
  


23   well.
  


24       Q.    Sure.  But if we talk, I don't want to say
  


25   immediately adjacent, but within some reasonable
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 1   period, let's say within 10 miles of the Salt River
  


 2   corridor up in Segment 1, 2 or 3, how many people do
  


 3   you think of that 1,700 would have lived in that area?
  


 4       A.    I would not guess, based on the pattern of
  


 5   settlement and the dates of settlement, that at the
  


 6   time you're referring to, there would have been more
  


 7   than 100 or 200 individuals, and that's probably on the
  


 8   high side.
  


 9       Q.    Along that three-segment area?
  


10       A.    That would actually have been living along
  


11   the river.
  


12       Q.    You've talked a lot about riffles and rapids
  


13   and all of this sort of stuff, and you have read some
  


14   of the cases regarding determinations of navigability
  


15   for title purposes.
  


16             So the one question I have for you is, does
  


17   the fact that one may encounter some difficulties in
  


18   traveling down a river make that river not navigable?
  


19       A.    It's the totality of a lot of different
  


20   factors.  So shallow depths would be -- and I'll follow
  


21   the lead of the Special Master in Utah. -- something
  


22   that he considered among other factors.  And I
  


23   hopefully fairly did the same.
  


24       Q.    But I run into the sand bar.  That doesn't
  


25   make the entire river not navigable, does it?
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 1       A.    No.  It would be the frequency of those sand
  


 2   bars that you're running into.  If it was one sand bar
  


 3   during your whole trip, I think all of us would agree
  


 4   that that shouldn't say that the river's not navigable.
  


 5       Q.    How many was it that that guy Ives bounced
  


 6   off in the Colorado River?
  


 7       A.    He didn't actually keep count.  His language
  


 8   was rather colorful.  He started at the mouth of the
  


 9   Colorado River and went up to Yuma.  That stretch and
  


10   then his next stretch coming up through to where the
  


11   Bill Williams joins sounds like it was quite difficult.
  


12   He had a seasoned captain running his boat, and they
  


13   ran aground a lot, and he was pretty specific about the
  


14   efforts.
  


15             I know we're all getting tired, but it's hard
  


16   for me not to tell this story.  Mr. Sparks might smile
  


17   when I say this, but the Native Americans loved
  


18   watching Ives go up the river, because he was
  


19   continually stuck on these sand bars and having a heck
  


20   of a time getting his boat off.  And the Native
  


21   Americans would line the river and literally heckle
  


22   Lieutenant Ives and his crew as they did all they could
  


23   to get their boat off those sand bars.  This is when
  


24   they were still down below where the Black Canyon and
  


25   the more rapids occurred.


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







SALT RIVER     VOLUME 14      02/24/2016 3129


  


 1             So this was more than just a nuisance.  It
  


 2   was a source of ridicule, and it really lengthened
  


 3   their trip, so...
  


 4       Q.    But the bottom line was the river is still
  


 5   navigable in that area, isn't it?
  


 6       A.    Which is why I thought it was quite
  


 7   interesting, Mr. Helm.  When Lieutenant Ives was out
  


 8   there, he was -- and this is stated in his report.  He
  


 9   was there during the low flow season, December through
  


10   early March.  And according to Native Americans he
  


11   interviewed and the captain, it was the lowest flow
  


12   that anyone had seen that had been spending time on the
  


13   river.  So he ran into a lot of problems on a river
  


14   that was under unusually low flow conditions.
  


15       Q.    But the fact remains that it was declared
  


16   navigable, true?
  


17       A.    I believe up to around Black Canyon City,
  


18   yeah, or maybe a bit further south.
  


19       Q.    Well, that's where he was running into the
  


20   sand bars, wasn't it, south of Black Canyon City?
  


21       A.    South of, yes.
  


22       Q.    Besides the sand bars, were there any other
  


23   obstructions in that area below Black Canyon City,
  


24   i.e., riffles?
  


25       A.    There were both snags that he referred to,
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 1   and I would have to think that was probably vegetation
  


 2   that got -- you know, you've been on a boat yourself.
  


 3   Sometimes vegetation can get hung up and create a snag.
  


 4   And there were rapids.  I'm not sure what class they
  


 5   would be or whether they were riffles.  What he noted
  


 6   was shallow, turbulent water, other than sand bar.
  


 7       Q.    And you're familiar with some of those
  


 8   Supreme Court cases that even acknowledge that running
  


 9   into difficulties doesn't mean that a river is not
  


10   navigable, aren't you?
  


11       A.    I think the keyword in those cases is
  


12   occasional.
  


13       Q.    Was Ives' occasional?
  


14       A.    When I read Ives' account -- and my counsel,
  


15   I believe, submitted that document into evidence. --
  


16   I'll let the Commission decide.  It's, again, colorful
  


17   language.  I think anyone reading that would suggest
  


18   that it was more than occasional.
  


19
  


20             EXAMINATION BY COMMISSIONER HORTON
  


21                  COMMISSIONER HORTON:  Mr. Chairman.
  


22                  Is this the same Lieutenant Ives who
  


23   explored the Colorado River and came up and saw the
  


24   Grand Canyon?
  


25                  THE WITNESS:  When he got -- I believe
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 1   so.  When he got all the way up to where Black Canyon
  


 2   and the rapids got quite intense, he got off his boat.
  


 3   Some of the rest of his crew, Commissioner, returned
  


 4   and went back; but then he went overland and he did
  


 5   some explorations up into Northern Arizona.
  


 6                  Due to the time nature of my work on the
  


 7   project, I didn't read the rest of his accounts, but
  


 8   it's wonderful reading.  It's wonderful pictures.  It's
  


 9   an opportunity to go back in time.  But I believe he
  


10   did go up close to the Grand Canyon, if not visited it.
  


11
  


12               CROSS-EXAMINATION (CONTINUED)
  


13   BY MR. HELM:
  


14       Q.    In your discussions in your testimony so far,
  


15   you've talked a lot about -- remember, you and Eddie
  


16   had quite a discussion about shallow and deep rivers
  


17   and what's shallow and what's deep, all right?  Fair
  


18   enough?
  


19       A.    That's fair.
  


20       Q.    And we all have crazy ideas of what that is,
  


21   because I can go up into the Colorado at Havasu in
  


22   6 inches of water in my bass boat and not have a
  


23   problem doing it, so it's all relative; but at any
  


24   rate --
  


25       A.    Lake Havasu is pretty calm water, right?
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 1       Q.    It has a huge sand bar in front of the
  


 2   Colorado River over at Henderson, trust me.
  


 3       A.    Okay.
  


 4       Q.    And if you don't, I'd be happy to show it to
  


 5   you.  It might scare you, but I could show it to you.
  


 6       A.    After all this, Mr. Helm, that might be an
  


 7   interesting trip for us to take.
  


 8       Q.    So what I --
  


 9                  CHAIRMAN NOBLE:  Just wear your PFD,
  


10   okay.
  


11                  THE WITNESS:  I think someone might get
  


12   thrown out of the boat, but...
  


13   BY MR. HELM:
  


14       Q.    I'd never do that.
  


15       A.    I'm not sure that's what I was saying.
  


16       Q.    Sometimes I make sharp turns, though.
  


17                  MR. SPARKS:  Trolling for sharks.
  


18   BY MR. HELM:
  


19       Q.    So what I want is I would just like you to
  


20   give me your definition, the Mr. Burtell definition of
  


21   a shallow river.
  


22       A.    Shallow with respect to navigability, or
  


23   what --
  


24       Q.    Just shallow, define shallow.  Well, what do
  


25   you think shallow means in the English language as
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 1   Mr. Burtell uses it?
  


 2       A.    You know, I kick myself.  I was going to go
  


 3   out and buy a dictionary, anticipating you would ask me
  


 4   a dictionary definition, and here it is.
  


 5             Shallow obviously is the opposite of deep.
  


 6   In this case, I was more specific in my report as to
  


 7   shallow and deep as it might affect the navigability of
  


 8   a river.  So, again, I'm trying to be responsive to
  


 9   your question, but from a navigability perspective,
  


10   2 to 3 feet of water is getting to the point where, in
  


11   my opinion, you're going to start running into some
  


12   problems from a depth perspective if you're looking at
  


13   average flow.
  


14       Q.    So your definition of shallow as it relates
  


15   to use in navigability is somewhere between 2 and
  


16   3 feet?
  


17       A.    As I used it in my report, shallow was in
  


18   reference to navigability; and so, yes, that would be
  


19   what I would consider, understanding that -- and I
  


20   think I've testified at length. -- this river,
  


21   particularly in Segments 1 and 2, has pools, riffles
  


22   and runs, and the pools are going to be locally deeper.
  


23   I mean maybe rather than say shallow or deep, we should
  


24   say deeper or shallower.  Things are relative to one
  


25   another.


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







SALT RIVER     VOLUME 14      02/24/2016 3134


  


 1       Q.    I'm just trying to work with the language you
  


 2   used, and shallow was one of those words, regrettably.
  


 3       A.    Sure.
  


 4       Q.    And the other word is deep, and I am going to
  


 5   assume that you are going to tell me that that's all
  


 6   relative to navigability also.  So go ahead and define
  


 7   for me deep as Mr. Burtell uses it relative to
  


 8   navigability determinations.
  


 9       A.    Sure.  I had some guidance on that.  The War
  


10   Department, in considering light draft boats being used
  


11   on the Green and the Colorado, indicated that 3 feet
  


12   was a depth that should be maintained for that
  


13   commerce.
  


14             So from a boating perspective, waters that
  


15   are deeper than 3 feet would be deep relative to waters
  


16   less than that or shallow.  I believe the State of
  


17   Washington had, also, a range where they looked at as
  


18   to average depths from a navigability perspective.
  


19             So I wasn't trying to be confusing or evasive
  


20   to you or the Commission.  In writing text I used
  


21   adjectives, but those adjectives should be related to,
  


22   and I tried to do that, to the depths that are in my
  


23   report.
  


24       Q.    So in terms of how you've used that
  


25   terminology, if I understand what you're saying, deep
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 1   is basically anything over that 2 to 3 foot range that
  


 2   you put into shallow?
  


 3       A.    For the purposes of our navigability
  


 4   determination, I would say that that is what I was
  


 5   inferring, yes.
  


 6       Q.    Now, you've used in some charts average depth
  


 7   and in other instances median depth or median as a
  


 8   measurement tool; is that fair?
  


 9       A.    I've never used median depths, Mr. Helm.
  


10   I've used average depths and what is approximately the
  


11   maximum depth.  Medians were more with respect to the
  


12   flow data.
  


13       Q.    Well, maybe I'm running them together,
  


14   because what I'm thinking about is the discussion you
  


15   had with Eddie regarding the tree ring chart, and you
  


16   wanted to use median depths to measure the tree ring
  


17   dots versus the average depths that you actually put in
  


18   your report.  So if I'm mixing that up, I apologize,
  


19   but that's what I'm referring to.
  


20       A.    The tree ring chart that has been the source
  


21   of so much discussion, that was annual flow data
  


22   reconstructed at the damsite, of which I took all of
  


23   those individual years and calculated an average number
  


24   for.  And that average is with respect to flow, not to
  


25   depth.
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 1             In discussions with Eddie, I realized that it
  


 2   probably wasn't useful to the Commission or even to
  


 3   myself in my report.  I should have plotted the median
  


 4   annual flow data using those data points, because that
  


 5   is what I and the other experts feel is more
  


 6   representative of typical flow conditions.
  


 7       Q.    And I hate to do this to you, because I'm not
  


 8   an expert, but I don't think they're representative of
  


 9   anything.  Because as I understand Winkleman, Winkleman
  


10   tells the Commission to make a determination on
  


11   navigability within a spread, a range, and that range
  


12   goes from when drought stops to when flood starts.
  


13   Fair enough?
  


14       A.    And if they had only provided us how they
  


15   define drought and flood, we would all be better off.
  


16       Q.    Right.  So now I'm trying to figure out the
  


17   next definition.  How to you define drought and flood?
  


18       A.    As I mentioned and we talked, again, at
  


19   length, I didn't independently evaluate the low flow
  


20   side.  I looked at median flows and 25th percentile
  


21   exceedance flows as my evaluation of Winkleman's
  


22   ordinary range.  I didn't look at the lower part of
  


23   that ordinary range because the flows that I
  


24   reconstructed and their associated depths would be less
  


25   than that.
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 1       Q.    You made a conscious decision to do it that
  


 2   way?
  


 3       A.    If the Commission feels that my median values
  


 4   are not representative, they would only be able to say,
  


 5   well, Mr. Burtell says the flow conditions during a
  


 6   drier or droughter time, the flows would have been less
  


 7   and the depths would have been less, that he
  


 8   reconstructed.
  


 9             In my mind, boating, we were trying to get a
  


10   sense of the boatability of the river when there was
  


11   more water in the river as opposed to less.
  


12       Q.    You may have been, but I necessarily am not.
  


13   I'm just trying to figure out what that range is, and
  


14   then we can let the Commission decide whether I could
  


15   get a boat up or down it.  Because we've heard, I think
  


16   from somebody from SRP, or one of the experts was doing
  


17   it in 8 cfs, which to me doesn't sound like much water.
  


18             And so if we can't figure out what the range
  


19   is that constitutes the ordinary and natural conditions
  


20   of the river, we're going to be or the Commission is
  


21   going to be in tough shape, is what I'm driving at.
  


22             I'm trying to find out if you can give it to
  


23   us, and I guess my answer is you can't, because you
  


24   can't tell me where flood kicks in; just that it's
  


25   above the 25th percentile sometimes; and that drought
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 1   is somewhere below the median, but you didn't determine
  


 2   that.  Have I got that right?
  


 3       A.    I believe my data will allow the Commission
  


 4   to evaluate, under typical flow conditions or on the
  


 5   higher end of typical flow conditions, whether or not
  


 6   you can navigate the river.
  


 7       Q.    You agree that with the information you've
  


 8   provided us, me, "me" being John, or the Commission --
  


 9       A.    Sure.
  


10       Q.    -- cannot determine what the spread would be
  


11   between drought and flood in terms of cfs?
  


12       A.    Certainly, Mr. Helm, if I had picked the
  


13   75th percentile for the low side, the drought side,
  


14   I could have made those calculations.  They would
  


15   have been less than the 50th percentile, both flows
  


16   and depths.  And I'll let the Commission decide
  


17   whether or not, by not looking at the low side of the
  


18   ordinary conditions, that I've somehow misrepresented
  


19   or not fully characterized the situation.  That's what
  


20   I did.
  


21                  CHAIRMAN NOBLE:  Mr. Helm, we're going
  


22   to take a break.
  


23                  MR. HELM:  Vundabar.
  


24                  CHAIRMAN NOBLE:  Ten minutes.
  


25                  (A recess was taken from 3:37 p.m. to
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 1   3:49 p.m.)
  


 2                  CHAIRMAN NOBLE:  Mr. Burtell, are you
  


 3   ready?
  


 4                  THE WITNESS:  Yes.
  


 5                  CHAIRMAN NOBLE:  Go ahead.
  


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


 7   BY MR. HELM:
  


 8       Q.    Mr. Burtell, when we broke a few minutes ago,
  


 9   we were talking about the spread between drought and
  


10   flood; do you recall?
  


11       A.    I do.
  


12       Q.    Okay.  And sometimes lawyers just have to
  


13   state the obvious.  Based on your answers, it's fair
  


14   for us to conclude that you have not calculated what
  


15   the spread would be, in terms of cfs, between drought
  


16   and flood?
  


17       A.    I did not calculate the drought side.
  


18       Q.    So we can't tell what the spread between the
  


19   two numbers is, can we?
  


20       A.    Not the spread, other than it would be less
  


21   than the medians, as I've said, yes.
  


22       Q.    Well, but the median is included within the
  


23   spread, isn't it?
  


24       A.    That's right.  So I wouldn't be able to
  


25   provide the Commission or you what the lower flows or
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 1   the lower depths would be, that's correct.
  


 2       Q.    So the next question, I guess, is albeit you
  


 3   did not calculate from drought to flood, did you make a
  


 4   calculation from median to the 25th percentile?
  


 5       A.    That is what I did, yes.
  


 6       Q.    Okay.  And what's the spread in that case?
  


 7   552.3 cfs or what?
  


 8       A.    Oh, are you referring to the difference in
  


 9   cfs between --
  


10       Q.    Yes, I am.
  


11       A.    I'm just trying to understand your question.
  


12       Q.    That's why spread.  Spread means I've got a
  


13   bottom number and a top number, and I want to know what
  


14   the difference is.
  


15       A.    Oh, okay.  But which gage are you referring
  


16   to?
  


17       Q.    We can do both of them.
  


18       A.    I looked at three.  So I just --
  


19       Q.    Oh.  We'll do three then.
  


20       A.    Okay, give me a minute here.  I will
  


21   calculate.  And should I -- I should use my
  


22   reconstructed or as measured?
  


23       Q.    I guess you should do both and identify which
  


24   you're doing.
  


25                  COMMISSIONER ALLEN:  Which table are you
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 1   using?
  


 2                  THE WITNESS:  This is Table 7,
  


 3   Commissioner Allen.
  


 4                  So as I understand your question,
  


 5   Mr. Helm, you want to know the difference between my
  


 6   50th percentile and my 25th percentile.  I'll start
  


 7   with the reconstructed and go from there.
  


 8                  My 50th percentile is 298, and my
  


 9   reconstructed -- or I'm sorry.  The 298 is the
  


10   50th percentile.  The 25th percentile is 623.  And that
  


11   difference is 325, with one caveat, and that is both
  


12   the 50th percentile and the 25th percentile are what I
  


13   consider to be upper limits.  So the actual difference
  


14   between those two may or may not be the same.  That is,
  


15   the 50th percentile, in my opinion, is less than 298,
  


16   and the 25th percentile is less than 623.  So --
  


17   BY MR. HELM:
  


18       Q.    So the spread might be the same?
  


19       A.    If they both went down the same way, it
  


20   would.  But they would be lower absolute numbers, but
  


21   the spread would perhaps be about the same, which in
  


22   this case is 325 cfs.
  


23       Q.    So just let me see if I've got this right.
  


24   At your bottom we got 298 cfs flowing down the river?
  


25       A.    Not at my bottom.  That's at my median.
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 1       Q.    Well, I'm calling that your bottom because
  


 2   that's the only number we got.
  


 3       A.    Okay.  I just didn't want the record --
  


 4       Q.    I understand, you don't want me to confuse
  


 5   the world.  You're nitpicking me, but that's okay.
  


 6       A.    No, I have had the pleasure of reading
  


 7   people's briefs after I've testified, and I'm always
  


 8   amazed what words get put into context or out of
  


 9   context.
  


10       Q.    So this is the lowest number you can
  


11   calculate as flowing through the Salt River?
  


12       A.    This is my -- not the lowest that I could.
  


13   This is the lowest that I did.
  


14       Q.    Did, all right.
  


15             And the highest would be the 623?
  


16       A.    That's correct.
  


17       Q.    And this was reconstructed?
  


18       A.    That's reconstructed, yes.
  


19       Q.    Now give me the other.
  


20       A.    Okay.  Looking again at Table 7, a person
  


21   with a calculator can do this, and I guess we'll keep
  


22   going through then.
  


23       Q.    Not every person with a calculator.
  


24       A.    Okay.  Near Roosevelt I have less than 918
  


25   for the 25th percentile and less than 443 for the
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 1   50th percentile.  918 minus 443 is 475 cfs.
  


 2       Q.    And that's what you call the median average?
  


 3       A.    What --
  


 4       Q.    Give me your definition of what you called
  


 5   those numbers, just so I write it down correctly.
  


 6       A.    You were asking me to calculate the
  


 7   difference between the 25th percentile and the
  


 8   50th percentile.
  


 9       Q.    Sure, and you did for reconstructed, and now
  


10   you're doing it for the actual numbers.
  


11       A.    No, I moved down to reconstructed for near
  


12   Roosevelt.
  


13       Q.    Okay.  So you've done reconstructed at the
  


14   Roosevelt and at the -- I forget the name of the gage.
  


15       A.    The first one I gave you, Mr. Helm, was near
  


16   Chrysotile.
  


17       Q.    Near Chrysotile.
  


18       A.    The second one I gave you was near Roosevelt.
  


19   And then I have one third gage reconstructed that I
  


20   haven't given you yet.
  


21       Q.    Okay.  Fire away.
  


22       A.    And that's at Roosevelt, and the difference
  


23   between the 25th percentile and the 50th percentile is
  


24   977 minus 456, and that difference is 521 cfs.
  


25       Q.    Could you give me the low number again?
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 1       A.    The low was 456.  And, of course, all of
  


 2   these numbers have less thans in front of them, but...
  


 3       Q.    Okay.  In your discussions with Eddie, you
  


 4   had a brief discussion about a couple of GLO surveys
  


 5   that you placed in the record, that you told us showed
  


 6   houses and fields along the Salt?
  


 7       A.    Mr. Slade did not feel that it was necessary
  


 8   to actually present that and put them up on the screen.
  


 9       Q.    That's fine.  But I mean you had a discussion
  


10   about it.  So I'm just leading up, all right?
  


11       A.    I don't even know how much of a discussion we
  


12   had, because he seemed to want to move on.
  


13       Q.    Okay.  Well, I don't want to move on.
  


14       A.    Fine.
  


15       Q.    I just want to know if you're aware of any
  


16   other GLO surveys besides those two that would
  


17   illustrate the houses and the fields that were in the
  


18   Salt River area in Segments 1, 2, 3 in that 1880 to
  


19   1910 time period?
  


20       A.    I could not find, Mr. Helm, GLO surveys
  


21   that -- additional surveys other than the ones that I
  


22   presented that covered Segments 1, 2 and 3.
  


23       Q.    So we've got the -- is it two of them, I
  


24   think?
  


25       A.    No.  There were two maps that I presented,
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 1   but there were, I think, a second -- or a third and a
  


 2   fourth survey that I presented the notes for, but not
  


 3   the map.  The map just barely showed a portion of the
  


 4   Salt.  It was kind of -- the relationship between the
  


 5   township and the river was -- it just barely covered.
  


 6       Q.    Are the maps identified, all four of them?
  


 7       A.    Where you would find those surveys,
  


 8   Mr. Slade [sic], are actually in my Table 3.  And so
  


 9   there were three townships that were surveyed within
  


10   Segment 3.  I list those surveys and provide the survey
  


11   book number as a reference.  And then the fourth I list
  


12   is actually a survey that was done between two of the
  


13   townships, and the river crossed through those two
  


14   townships, and they made another statement about the
  


15   flow where the river crossed the township.
  


16       Q.    And the only thing I'm concerned is, they're
  


17   all identified in your report in Table 3?
  


18       A.    Yes.  There were no other surveys that I was
  


19   able to determine for the Upper Salt.
  


20       Q.    You folks who do this kind of stuff can go
  


21   out and find it based on the references you've given us
  


22   in Table 3, correct?
  


23       A.    In this case, unfortunately, I had to go down
  


24   to the BLM office and go through their microfiche.
  


25   Some, but not all, of these are available online; but
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 1   only one of these was available online.  So I had to
  


 2   make a special trip.  So ultimately someone wanting to
  


 3   do this, to be complete, you have to go down to the BLM
  


 4   office here in Phoenix, and they have a huge microfiche
  


 5   catalog, and you just start walking through it, so...
  


 6       Q.    I think I understand what happened, but I
  


 7   just want to verify.  We don't have any pictures of
  


 8   your riffle reconstruction because you drowned your
  


 9   camera; fair statement?
  


10       A.    Fair statement.
  


11       Q.    Okay.  Other than those two reconstructions,
  


12   did you do any reconstruction anywhere else of the
  


13   thalweg on the Salt?
  


14       A.    I didn't do any reconstructions of the
  


15   thalweg even at the riffles.  The riffles, I was
  


16   measuring the cross section.
  


17       Q.    It shows up on those cross sections?
  


18       A.    Certainly at those cross sections there is a
  


19   low point --
  


20       Q.    Right.
  


21       A.    -- which is the thalweg.
  


22       Q.    That's the thalweg?
  


23       A.    That's the thalweg.
  


24       Q.    And we don't have any other reconstructions
  


25   that show low points in your work?
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 1       A.    No.
  


 2       Q.    You do agree, I think, however, based on that
  


 3   discussion that you had with Eddie, that from a
  


 4   desirability standpoint, a boater would like to hit the
  


 5   thalweg all the way downstream, and particularly in
  


 6   shallow rivers?
  


 7       A.    I think any boater that might run into
  


 8   something would like to choose the deepest part of the
  


 9   channel.  I think that's a fair statement.  I think in
  


10   practicality, how easily that is, is not the same as
  


11   wanting to.
  


12       Q.    Sure.  And probably the best people to talk
  


13   to about the practicality of that is boaters, isn't it?
  


14       A.    And if we only had someone with a lot of
  


15   experience with historic boats going down that river,
  


16   but we don't.
  


17       Q.    If I understand, what to me was the bottom
  


18   line of your discussion regarding the thalweg, is that
  


19   your -- and I know I'm screwing up this, because I
  


20   continue to do it. -- median determination, the low
  


21   determination, the low flow determination --
  


22       A.    The median is as low as I went.
  


23       Q.    Right, as low as you went.
  


24       A.    Yep.
  


25       Q.    That's what I'm talking about.
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 1       A.    Yeah.
  


 2       Q.    Will always be higher than the actual thalweg
  


 3   in the river?
  


 4       A.    Yes, they're -- I was trying to understand
  


 5   your question carefully.  I looked at average depths
  


 6   for the Chrysotile gage, where my averages are going to
  


 7   be less than the thalweg; but --
  


 8       Q.    Your average -- I'm sorry.
  


 9       A.    But at the gage at Roosevelt, I didn't have
  


10   average depth data.  I had stage data, which is more
  


11   equivalent to that maximum and the very thalweg that
  


12   you are referring to.
  


13       Q.    But by virtue of the fact that you're
  


14   averaging a number across the width of the river, the
  


15   thalweg number is included in that?
  


16       A.    For the gage at Chrysotile, yes.  At the gage
  


17   at Roosevelt, no, because the gage at Roosevelt I
  


18   didn't present average depth data.  I presented maximum
  


19   depth or stage data.  Because I didn't have --
  


20       Q.    You had an ability to -- you actually drew
  


21   the bottom?
  


22       A.    No.  The data that was available from the
  


23   USGS was stage data.  So I had the point, and I, as
  


24   Mr. Slade and I talked about, estimated the reading on
  


25   the staff gage where flow would have gone zero.  And
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 1   those staff gages are put in in approximately the
  


 2   deepest or deep -- close to the deepest part, if not
  


 3   the deepest part of the watercourse.  So my table that
  


 4   presents depth data for the at Roosevelt gage is, as
  


 5   stated in the table, a maximum depth, and that is, by
  


 6   definition, what the thalweg is.
  


 7       Q.    I guess you've managed to confuse me, and
  


 8   that's not hard to do, but you have.
  


 9             We're talking about those two little
  


10   reproductions that you did?
  


11       A.    If it would help, I could refer you to the
  


12   two rating curves where I determined those depths.
  


13   Would that help, or maybe not?
  


14       Q.    No, I doubt it.
  


15             I'm just saying that those -- you understand
  


16   what I'm talking, I think it's Table 3a and b or
  


17   something to that effect?
  


18       A.    Oh, perhaps there's a confusion of my riffle
  


19   measurements.
  


20       Q.    I'm talking about your riffle measurements.
  


21       A.    Okay.  At the riffle measurements, those are
  


22   in a different area and a different animal than my
  


23   streamflow depth reconstructions.
  


24       Q.    Okay.  Let's --
  


25       A.    Those are different things.
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 1       Q.    I'm sorry, I've confused this thing, and I'm
  


 2   probably going to do it a lot, and I apologize, but I'm
  


 3   not a hydrologist.
  


 4             On your riffle measurements, they're all --
  


 5   the conclusion that you come up with is always going to
  


 6   be -- your median is always going to be higher than the
  


 7   thalweg?
  


 8       A.    In those riffle drawings, Mr. Slade, I -- or
  


 9   Mr. Slade.  Mr. Helm, I didn't calculate a median
  


10   depth.  I calculated an average depth, and I also
  


11   presented the deepest depth.
  


12       Q.    Okay.
  


13       A.    So I know it gets a little confusing.  The
  


14   median statistic is more in the realm of the flow data,
  


15   the 50th percentile.  But when it comes to depths, I
  


16   either present the average depth across the cross
  


17   section, the channel, or its maximum at those riffles.
  


18   I didn't do a median depth.
  


19       Q.    In terms of -- maybe I just need to get you
  


20   to explain it to me.
  


21       A.    Okay.
  


22       Q.    Explain to me what you term a staged depth to
  


23   be, is, and how you arrive at it.
  


24       A.    Where the USGS typically puts their staff
  


25   gages at their gaging sites is in an area where the
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 1   water is typically the deepest part of the channel that
  


 2   they can get.  And the reason for that is you don't
  


 3   want your gage, your staff gage, put in an area where,
  


 4   during very low flow conditions, it will be high and
  


 5   dry.  That is, the flow will be over here and the staff
  


 6   gage will have air underneath it.
  


 7             So the staff gage, they take that reading
  


 8   either, in the old days, visually, and as time
  


 9   occurred, mechanically, and now digitally, to relate to
  


10   the depth of the water at the gaging site.
  


11             So that's the stage data.  And, again, that
  


12   stage data is approximately the deepest part of the
  


13   channel as opposed to an average depth of a channel.
  


14   So that's the distinction between stage data and
  


15   average depth data.
  


16             And from a modeling perspective, Mr. Fuller,
  


17   in his Manning's analyses for the Upper Salt, in his
  


18   case Segments, I think, 1 through 4, he had a printout.
  


19   And the first column was stage, and then he worked his
  


20   way across and there was a column that said, I think, D
  


21   average.
  


22             And when you look at those, for those
  


23   analyses at those cross sections he looked at to do his
  


24   modeling, the stage was roughly two times the average
  


25   depth.  That is, if you had a stage of 2 feet, the
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 1   average depth would have been approximately a foot.
  


 2             It's a rule of thumb.  Certainly there could
  


 3   be cases where it's not exactly twice as deep at the
  


 4   stage as there is the average depth.  That was
  


 5   consistent with the two riffles I looked at and with
  


 6   Mr. Fuller's modeling exercise for the Upper.
  


 7       Q.    Okay.  Now I want to -- maybe you remember
  


 8   this or not, but I would like to, if you do, get some
  


 9   chapter and verse from you.
  


10       A.    Okay.
  


11       Q.    You talked about the San Juan and the Special
  


12   Master's report.  Do you have the specific citation to
  


13   the Special Master's report where he sets out the
  


14   criteria boats?
  


15       A.    I do, yeah.
  


16       Q.    Could you give it to us?
  


17       A.    Sure.  I brought a copy, if you'll just give
  


18   me a second.  It's in one of those piles.
  


19       Q.    Take two.
  


20       A.    Okay.
  


21             I thank everyone for their patience.  This is
  


22   the Special Master's report in the Utah case filed
  


23   October 15th, 1930.  I'm not sure if there's different
  


24   versions available online.  I'm hoping this is the
  


25   official one, but on Page 117 of that document, there
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 1   is a section entitled Customary Modes of Trade and
  


 2   Travel on Water, and I think what we're referring to as
  


 3   a criteria boat are listed here.
  


 4       Q.    Are they listed short enough that you can
  


 5   just read it to us?
  


 6       A.    It's -- I think you can see there, Mr. Helm.
  


 7   It's about half a page of the various boats that he
  


 8   lists.  So it's up to you, if you want me to read that
  


 9   into the record or --
  


10       Q.    No, I don't.  But have you got access to a
  


11   xerox machine or, you know, some kind of copying
  


12   methodology?
  


13       A.    I didn't bring a xerox machine with me, but
  


14   I'm sure Matt might be able to.
  


15       Q.    Alls I would like to do is to get that in the
  


16   record, if not already there.
  


17                  MR. HOOD:  This is in the record.  It's
  


18   been entered in every case.
  


19                  MR. HELM:  Has it been entered as a lone
  


20   document?
  


21                  MR. HOOD:  That single page?
  


22                  MR. HELM:  Yes.
  


23                  MR. HOOD:  No.  I think the whole report
  


24   is in.
  


25                  What page is it, Mr. Burtell?
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 1                  THE WITNESS:  Pages 117 and 118; the top
  


 2   of 118, the bottom of 117.
  


 3                  CHAIRMAN NOBLE:  Can we identify the
  


 4   exhibit number again for the record?
  


 5                  MR. MURPHY:  It's Freeport Exhibit 5.
  


 6                  MR. SLADE:  C021 Part 5.
  


 7                  CHAIRMAN NOBLE:  Thank you.
  


 8                  MR. HELM:  That'll do it.
  


 9   BY MR. HELM:
  


10       Q.    Okay.  Moving along, you have had a
  


11   discussion where you explain your expertise or lack of
  


12   expertise with Eddie.  And from what I got out of it,
  


13   you claim to be an expert in four topics; geology,
  


14   hydrology, geomorphology, and historic boating.  Have I
  


15   got that right?
  


16       A.    I don't know if I said historic boating.  I
  


17   would probably add to that list now.  In my role as the
  


18   manager of the adjudication section and specializing in
  


19   water rights, whether I liked it or not, I got
  


20   introduced and I think have more than a layperson's
  


21   understanding of issues such as irrigation, historic
  


22   and current water demands for cultural use, be that
  


23   industrial use or, again, agriculture, municipal,
  


24   domestic use.
  


25       Q.    Are those generally all covered under
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 1   hydrology or geomorphology or geology?
  


 2       A.    There aren't a lot of hydrologists -- and I'm
  


 3   not in any way trying to flatter myself. -- that deal
  


 4   with water rights.  It's a pretty specialized field,
  


 5   and most hydrologists don't have to delve into this
  


 6   historical record quite as much as we've done here in
  


 7   these river cases and someone who's focusing on water
  


 8   rights would do.
  


 9       Q.    Back up a minute.
  


10       A.    Okay.
  


11       Q.    Explain to me what you mean or what your
  


12   definition of water rights is that you're using there,
  


13   because we're dealing with a water right right now, in
  


14   a sense.
  


15       A.    I thought this was a case about title to
  


16   land.
  


17       Q.    I know it --
  


18       A.    Is it not?
  


19       Q.    -- but it comes from the water right.
  


20       A.    I haven't seen anything filed as to this
  


21   being a water right.  Again, I think this is -- again,
  


22   I don't mean to be disrespectful, Mr. Helm, but as an
  


23   adjudicate -- when I --
  


24       Q.    That's all right.  I don't want to have an
  


25   argument with you on it either.
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 1       A.    Sure.
  


 2       Q.    I just want you to answer my question --
  


 3       A.    Sure.  I'm trying to understand it.
  


 4       Q.    -- which is define what you mean when you say
  


 5   you're an expert in water rights.
  


 6       A.    I was the manager of the adjudication section
  


 7   in DWR, and in that position the Court -- in about
  


 8   two-thirds of the state we were trying to evaluate the
  


 9   nature and the extent and priority of water rights, and
  


10   that is the use of water historically for, again,
  


11   various purposes and the legal right to use that water.
  


12             I don't understand necessarily in this case
  


13   where the legal right to use water comes in; but,
  


14   again -- in fact --
  


15       Q.    That's all right.  You don't claim to be an
  


16   expert in the law, do you?
  


17       A.    Certainly not, Mr. Helm.
  


18       Q.    Okay.  So you basically add water rights to
  


19   the four categories that I just disclosed?
  


20       A.    And with the only addition, Mr. Helm, that
  


21   the phrase "water rights" encompasses a lot of
  


22   subfields, if you will, including history, agricultural
  


23   engineering, if you will, development of water
  


24   supplies, water resources; again, things that are
  


25   broader than perhaps just surface water hydrology.
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 1       Q.    Are you claiming to be an expert in
  


 2   agriculture?
  


 3       A.    I am claiming more than a layperson's
  


 4   under -- I am not trained as an agricultural engineer,
  


 5   but I think I can say with some confidence that most
  


 6   hydrologists that don't deal with water rights would
  


 7   not have been exposed to the level of irrigation
  


 8   practices as I have over my career.
  


 9       Q.    So at any rate, to go back to the one that
  


10   I'm really interested in, because as I perceive the
  


11   adjudication, it doesn't really have an awful lot to do
  


12   with what we're doing here, but what does is historic
  


13   boating, true?
  


14       A.    Disagree.
  


15       Q.    You think the adjudication has a lot to do
  


16   with what we're doing here?
  


17       A.    I think the adjudication of water rights and
  


18   the evaluation of the streams in Arizona in their
  


19   ordinary and natural conditions have a lot of crossover
  


20   and parallels.
  


21       Q.    Tell me what the crossover is.
  


22       A.    One of the things is trying to understand
  


23   what these streams were doing in terms of their flow in
  


24   ordinary and natural conditions.  And due to the
  


25   development of water resources in the state of Arizona,
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 1   which then led to people filing water rights, that is
  


 2   where we get into the game of trying to figure out and
  


 3   quantify how much water was being used that, in this
  


 4   case, would need to be put back into the river to try
  


 5   to meet Winkleman's request to look at ordinary and
  


 6   natural.
  


 7       Q.    So is that the crossover, figuring out what
  


 8   was diverted?
  


 9       A.    And, again, it's a broad field of cultural
  


10   uses of water, and so all that that entails.
  


11       Q.    All in terms of it or --
  


12       A.    Both diversions and just the availability of
  


13   water, the water resource.  That has to be compared to
  


14   the amount of cultural use.
  


15       Q.    Okay.  Let's go back to your historic
  


16   boating, because that's the one I'm really interested
  


17   in.  I would like to know how you got to be an expert
  


18   in historic boating.  Did you ever take any courses in
  


19   college in historic boating?
  


20       A.    It might take Jody some time, but, Mr. Helm,
  


21   I do not believe -- and if I did, I'm incorrect.  I
  


22   never said that I was an expert in historic boating.
  


23       Q.    That's fine, if that's -- I just -- I've got
  


24   it.
  


25       A.    You've repeatedly said that I have said that,
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 1   and so if Jody wants to read back when I said that, I
  


 2   would be as interested as anyone.
  


 3       Q.    Jody wasn't here, so that's all right.
  


 4       A.    Oh, so I said that yesterday?
  


 5       Q.    Yeah, and I wrote it down, and if I misheard
  


 6   you, I apologize; but we'll sort that out when the
  


 7   transcript comes out.
  


 8       A.    Certainly.
  


 9       Q.    Now we know you don't claim to be an expert
  


10   in historic boating, bottom line?
  


11       A.    I think there's only been two historic
  


12   boating experts introduced in this case.
  


13       Q.    I just wanted to make sure there wasn't
  


14   three.
  


15       A.    I would never claim to be one, Mr. Helm.
  


16       Q.    Let me switch for a little bit to surveyors.
  


17   You had some discussions with Eddie regarding surveying
  


18   or surveyors or what have you.  And are you aware --
  


19   and I hate to bring this back to bite you, but you said
  


20   that you were not aware of any Court cases where the
  


21   surveyor threw out his instructions --
  


22       A.    I did not --
  


23       Q.    -- or something to that effect.
  


24       A.    I didn't say anything to that effect.  We
  


25   were -- Mr. Slade and I were talking about the various
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 1   versions of the manuals that were used and as to
  


 2   whether or not, if a stream is, I believe, 3 chains
  


 3   wide, whether you would have to or not have to meander
  


 4   it.
  


 5             We didn't have -- we had no discussion of the
  


 6   legal implications of survey notes.  I was referring
  


 7   to --
  


 8       Q.    Okay.
  


 9       A.    Please let me finish.
  


10       Q.    I haven't said anything.
  


11       A.    Well, you were ready to.
  


12       Q.    I'm still ready.
  


13       A.    I was referring to the approval of those
  


14   survey maps.  Not approval by a Court, but approval --
  


15   if you, as I'm sure you have, Mr. Helm, looked at a GLO
  


16   map, up in the upper right corner they have a stamp
  


17   when the map is officially approved by the head of the
  


18   surveying group, whether locally or nationally.  That's
  


19   what I was referring to; not a legal discussion of the
  


20   admissibility of GLO maps.
  


21       Q.    And as I understood it, what you were telling
  


22   us is that nobody would ever have approved one of those
  


23   maps if it hadn't been done according to the book; is
  


24   that what you were telling us?
  


25       A.    I said it would be unusual, and I was hoping,
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 1   but Mr. Slade decided we didn't want -- he didn't want
  


 2   to get into this, to actually pull up the manuals.
  


 3             And my understanding is that it wasn't until
  


 4   the 1890 manual or 1891 when this requirement to
  


 5   meander a river that wide was put into place.  These
  


 6   GLO surveys were 1881.  We didn't get that on the
  


 7   record because Mr. Slade, for some reason, didn't want
  


 8   to discuss that.
  


 9       Q.    And I can understand that.  He'll let your
  


10   attorney have something to do tomorrow.  But --
  


11                  MR. HOOD:  I'm hoping one of you will
  


12   give me something to do.  Not yet.
  


13                  MR. HELM:  I'm trying.
  


14   BY MR. HELM:
  


15       Q.    My question to you on that topic is, are you
  


16   aware that there are Court cases that have held that
  


17   the surveyors did not follow the book?  Simple yes or
  


18   no.
  


19       A.    I've heard discussion of Court cases related
  


20   to GLO, but I can't recall if yes or no.  I can't
  


21   recall.
  


22       Q.    Well, that would be a no, I'm not aware of
  


23   any.
  


24       A.    That's not what I said.  I remember having
  


25   heard discussions related to these maps and their legal
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 1   admissibility.  So I've heard the topic sitting in all
  


 2   these wonderful hearings.  I can't recall now whether
  


 3   something was thrown out because a surveyor didn't
  


 4   follow the methodology, which I believe was the
  


 5   question you're asking me.
  


 6       Q.    No, the question was, are you aware of any
  


 7   cases where a surveyor was held not to have followed
  


 8   the book?
  


 9       A.    And my response is I don't recall.
  


10       Q.    Do you recall having some discussions with
  


11   Mr. Slade regarding mines and their efficiency at using
  


12   water?
  


13       A.    Yes.
  


14       Q.    Okay.  And just one simple question there.
  


15   Did you ever ask your client if they got more efficient
  


16   at using water?
  


17       A.    I didn't pose that question to my client.
  


18       Q.    Do you think they would know whether they did
  


19   or didn't?
  


20       A.    My client is Freeport, and Freeport was not
  


21   the owner of the mine in the Miami-Globe area.  So
  


22   whether or not they would have that records, I don't
  


23   know.
  


24       Q.    And also in your discussion with Mr. Slade,
  


25   you informed him that he and I had the burden of proof
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 1   in this case.  Do you recall that?
  


 2       A.    Yes, I did.
  


 3       Q.    Do you know what happens when we meet our
  


 4   burden of proof?
  


 5       A.    I don't.
  


 6       Q.    You might want to ask.
  


 7       A.    Why don't you tell me.
  


 8       Q.    You've got a guy who's got something to do
  


 9   now.
  


10                  MR. HELM:  I couldn't resist that.
  


11                  CHAIRMAN NOBLE:  That's a 10:00 a.m.
  


12   question, not a 4:30 p.m. question.
  


13                  MR. HELM:  I know it, but I've just got
  


14   to go through these notes.  You know that.
  


15   BY MR. HELM:
  


16       Q.    You had a discussion with Mr. Slade regarding
  


17   the weight of canoes or boats and whether you had done
  


18   any studies to determine the weight of the boat.  Do
  


19   you recall that?
  


20       A.    I do.
  


21       Q.    And as I understood it, and you can correct
  


22   me if I'm wrong, that you told him that you had not
  


23   done any study and that you didn't feel it was
  


24   necessary for what you were doing?
  


25       A.    I think, as I recall what I was saying, is
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 1   that as a general matter, a boat of similar dimensions
  


 2   built of modern plastics would be lighter, as a general
  


 3   measure, than a historic boat built with materials like
  


 4   wood.
  


 5       Q.    Okay.
  


 6       A.    But that was the extent, and so it was more
  


 7   of a qualitative comparison, not a quantitative.
  


 8       Q.    Sure.  And I think you would agree that if we
  


 9   were going to try to determine what a boat drew in
  


10   terms of the depth it would need to float, one would
  


11   need to know its weight, correct?
  


12       A.    Both the weight of the boat empty and
  


13   whatever its cargo was, people, supplies or both.
  


14       Q.    Sure.  And that also might be necessary to
  


15   determine its durability, its maneuverability?
  


16       A.    I lost you there.
  


17       Q.    More weight, bigger hole?
  


18       A.    Well, now, you shifted on me when you started
  


19   talking about how --
  


20       Q.    I'm just trying --
  


21       A.    -- durable it was or maneuverable.  I thought
  


22   we were talking about weights.
  


23       Q.    We are.
  


24       A.    And I'm just trying to figure out --
  


25       Q.    And in order to determine how maneuverable a
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 1   boat is, one of the things that you need to consider is
  


 2   the weight it's carrying?  A light boat is more
  


 3   maneuverable than a heavy boat, for instance?
  


 4       A.    It depends on the boats.
  


 5       Q.    Sure.  The same kind of boat; one heavier,
  


 6   one lighter.  Generally speaking, the lighter one will
  


 7   be more maneuverable; fair?
  


 8       A.    Under that -- all other factors being the
  


 9   same, yes.
  


10       Q.    The same --
  


11                  CHAIRMAN NOBLE:  Mr. Helm?
  


12                  MR. HELM:  Yeah.
  


13                  CHAIRMAN NOBLE:  Are you going to ask
  


14   the same question about something else?
  


15                  MR. HELM:  Durability.
  


16                  CHAIRMAN NOBLE:  Go ahead.  You get one
  


17   last question.
  


18                  MR. HELM:  Okay.  I just --
  


19   BY MR. HELM:
  


20       Q.    You got a rock in the bottom.  A heavier
  


21   boat, you're going to hit it quicker, right, and
  


22   harder?
  


23       A.    Certainly in nonflat water a heavier boat
  


24   would be sitting -- with everything else being equal,
  


25   it would be sitting lower in the water, and the
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 1   momentum it would have in a rapid or riffle area would,
  


 2   in my mind, drive that boat deeper into the water, yes.
  


 3                  MR. HELM:  I'm about --
  


 4                  CHAIRMAN NOBLE:  One more?
  


 5                  MR. HELM:  No, no, I'm about to go into
  


 6   the computer.  So if this is -- if you all want to get
  


 7   out of here --
  


 8                  CHAIRMAN NOBLE:  It is 4:28, so we're
  


 9   coming back tomorrow morning at 9:00, okay?
  


10                  MR. HELM:  Thank you.
  


11                  CHAIRMAN NOBLE:  And take all the time
  


12   you need.
  


13                  MR. HELM:  I appreciate that.
  


14                  (The proceedings adjourned at 4:29 p.m.)
  


15
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 1   STATE OF ARIZONA    )
   COUNTY OF MARICOPA  )


 2
  


 3             BE IT KNOWN that the foregoing proceedings
   were taken before me; that the foregoing pages are


 4   a full, true, and accurate record of the proceedings,
   all done to the best of my skill and ability; that


 5   the proceedings were taken down by me in shorthand
   and thereafter reduced to print under my direction.


 6
             I CERTIFY that I am in no way related to


 7   any of the parties hereto, nor am I in any way
   interested in the outcome hereof.


 8
             I CERTIFY that I have complied with the


 9   ethical obligations set forth in ACJA 7-206(F)(3)
   and ACJA 7-206 (J)(1)(g)(1) and (2).  Dated at


10   Phoenix, Arizona, this 2nd day of March, 2016.
  


11
  


12
           _______________________________________


13                  JODY L. LENSCHOW, RMR, CRR
                      Certified Reporter


14                     Arizona CR No. 50192
  


15
             I CERTIFY that Coash & Coash, Inc., has


16   complied with the ethical obligations set forth in
   ACJA 7-206 (J)(1)(g)(1) through (6).


17
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22
  


23
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24                    COASH & COASH, INC.
                    Registered Reporting Firm


25                    Arizona RRF No. R1036
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            1                 BE IT REMEMBERED that the above-entitled

            2  and numbered matter came on regularly to be heard

            3  before the Arizona Navigable Stream Adjudication

            4  Commission, at the offices of Squire Patton Boggs (US),

            5  LLP, 1 East Washington Street, Suite 2700, Phoenix,

            6  Arizona, commencing at 9:01 a.m. on the 24th day of

            7  February, 2016.

            8
               BEFORE:   WADE NOBLE, Chairman
            9            JIM HENNESS, Vice Chairman
                         JIM HORTON, Commissioner
           10            BILL ALLEN, Commissioner

           11
               COMMISSION STAFF:
           12
                    Mr. George Mehnert, Director,
           13       Legal Assistant, Research Analyst

           14

           15  APPEARANCES:

           16
               For the Arizona Navigable Stream Adjudication
           17  Commission:

           18       SQUIRE PATTON BOGGS (US) LLP
                    By Mr. Matthew L. Rojas.
           19       1 East Washington Street
                    Suite 2700
           20       Phoenix, Arizona 85004
                    (602) 528-4000
           21       matthew.rojas@squirepb.com
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            1  APPEARANCES CONTINUED:

            2  For Freeport Minerals Corporation:

            3       FENNEMORE CRAIG, PC
                    By Mr. Sean T. Hood, Esq.
            4       2394 East Camelback Road
                    Suite 600
            5       Phoenix, Arizona 85016
                    (602) 916-5475
            6       shood@fclaw.com

            7
               For the Salt River Project Agricultural Improvement and
            8  Power District and Salt River Valley Water Users'
               Association:
            9
                    SALMON LEWIS & WELDON, PLC
           10       By Mr. Mark A. McGinnis, Esq.
                    By Mr. R. Jeffrey Heilman
           11       2850 East Camelback Road
                    Suite 200
           12       Phoenix, Arizona 85016
                    (602) 801-9066
           13       mam@slwplc.com
                    rjh@slwplc.com
           14

           15  For Arizona State Land Department:

           16       ARIZONA ATTORNEY GENERAL'S OFFICE
                    By Mr. Edwin W. Slade, III
           17       By Ms. Laurie Hachtel
                    Assistant Attorneys General
           18       1275 West Washington
                    Phoenix, Arizona  85007
           19       (602) 542-7785
                    NaturalResources@azag.gov
           20

           21  For Gila River Indian Community:

           22       By Thomas L. Murphy, Esq.
                    Deputy General Counsel
           23       525 West Gu u Ki
                    Post Office Box 97
           24       Sacaton, Arizona  85147
                    (602) 562-9760
           25       thomas.murphy@gric.nsn.us
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            1  APPEARANCES CONTINUED:

            2
               For Maricopa County:
            3
                    HELM, LIVESAY & WORTHINGTON, LTD
            4       By Mr. John Helm, Esq.
                    1619 East Guadalupe Road
            5       Suite 1
                    Tempe, Arizona  85283
            6       (480) 345-9500
                    helm.john@hlwaz.com
            7

            8
               For Defenders of Wildlife, et al.:
            9
                    ARIZONA CENTER FOR LAW IN THE PUBLIC INTEREST
           10       By Ms. Joy E. Herr-Cardillo
                    2205 East Speedway Boulevard
           11       Tucson, Arizona  85719
                    520-529-1798
           12       jherrcardillo@aclpi.org

           13

           14  For the City of Phoenix:

           15       CITY OF PHOENIX LAW DEPARTMENT
                    By Ms. Cynthia S. Campbell
           16       By Mr. Micah R. Alexander
                    200 West Washington Street
           17       Suite 1300
                    Phoenix, Arizona  85003-1611
           18       602-262-6761
                    cynthia.campbell@phoenix.gov
           19       micah.alexander@phoenix.gov
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            1  APPEARANCES CONTINUED:

            2
               For the City of Tempe:
            3
                    CITY OF TEMPE
            4       By Mr. Chuck Cahoy
                    Deputy City Attorney
            5       City Attorney's Office
                    21 E. Sixth Street
            6       Suite 201
                    Tempe, Arizona 85281
            7       480-350-8227
                    chuck_cahoy@tempe.gov
            8

            9  For the City of Mesa:

           10       ENGELMAN BERGER, P.C.
                    By Mr. William H. Anger
           11       3636 N. Central Avenue
                    Suite 700
           12       Phoenix, Arizona  85012
                    602-271-9090
           13       wha@eblawyers.com

           14
               For San Carlos Apache Tribe:
           15
                    THE SPARKS LAW FIRM, PC
           16       By Mr. Joe P. Sparks, Esq.
                    By Ms. Julia M. Kolsrud
           17       7503 East First Street
                    Scottsdale, Arizona 85251
           18       (480) 949-1339
                    JoeSparks@sparkslawaz.com
           19       julia@sparkslawaz.com

           20
               For Cemex:
           21
                    LEWIS ROCA ROTHGERBER, L.L.P.
           22       By Ms. Carla A Consoli
                    201 East Washington Street
           23       Suite 1200
                    Phoenix, AZ 85004-2595
           24       (602) 262-5311
                    cconsoli@lrrlaw.com
           25
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            1                 CHAIRMAN NOBLE:  We'll come to order and

            2  we'll ask for a roll call.

            3                 DIRECTOR MEHNERT:  Commissioner Allen?

            4                 COMMISSIONER ALLEN:  Present.

            5                 DIRECTOR MEHNERT:  Commissioner Henness?

            6                 COMMISSIONER HENNESS:  Here.

            7                 DIRECTOR MEHNERT:  Commissioner Horton?

            8                 COMMISSIONER HORTON:  Here.

            9                 DIRECTOR MEHNERT:  Chairman Noble?

           10                 CHAIRMAN NOBLE:  Here.

           11                 DIRECTOR MEHNERT:  We have all four

           12  members here, and I see Matt Rojas is here.  So we're

           13  ready to go.

           14                 CHAIRMAN NOBLE:  Now, some of you may

           15  note that the facial features of the court reporter

           16  have changed this morning.  Jody tends to crack the

           17  whip a little harder, so we will take frequent breaks.

           18                 MR. HELM:  You're not going to get away

           19  with extended time frames, is what you're saying.

           20                 CHAIRMAN NOBLE:  It's good to have you

           21  back, Jody.  We appreciate you.

           22                 Mr. Slade, are we prepared; and are you

           23  ready to go, Rich?

           24                 THE WITNESS:  I am, Chairman Noble.

           25                 CHAIRMAN NOBLE:  Let us begin then.
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            1                 CROSS-EXAMINATION (CONTINUED)

            2  BY MR. SLADE:

            3      Q.    Okay.  Good morning, Mr. Burtell.  Good

            4  morning, Commissioners.

            5      A.    Good morning, Mr. Slade.

            6      Q.    Again, Eddie Slade with the Arizona State

            7  Land Department this morning.  When we left off, we

            8  were talking about the Hayden account, and I believe we

            9  agreed that we're talking about that account because we

           10  want to know where the logs got caught up, if on the

           11  Salt or on some other area in the river valley.  Is

           12  that the discussion we were having when we left off?

           13      A.    As I recall, yes, we were trying to debate

           14  exactly where he ran into his troubles, yeah.

           15      Q.    Okay.  And we're having that conversation

           16  because we want to know if the Salt was potentially

           17  susceptible for log floating, as others have indicated

           18  in other articles.

           19      A.    Is that a question, or are you making a

           20  statement?

           21      Q.    That's a statement.

           22      A.    Okay.

           23      Q.    So let's pull up your Figure 5B from your

           24  report, please.  And as I recall, you had stated that

           25  it could have gotten caught up in a canyon in
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            1  Segment 3, and we do have historical maps of Segment 3,

            2  and one of those is in your report at Figure 5B; is

            3  that right?

            4      A.    Yes.

            5      Q.    Okay.  And I believe you had pointed to you

            6  thought there was a canyon in this area.  Are you able

            7  to tell me where that canyon is, in your opinion?

            8      A.    If you could advance.  There we go.

            9            I haven't studied this, Mr. Slade, in any

           10  detail, but there is here an area that looks like there

           11  might be a bit of a constriction.  I don't believe the

           12  photos that Dr. Mussetter presented on behalf of SRP

           13  went up this far, but...

           14      Q.    Is it your opinion that that area is a narrow

           15  constriction?

           16      A.    No, I'm -- well, I'm simply suggesting that

           17  that might be an area where they ran into problems;

           18  that there might be a constriction there where they had

           19  trouble getting their logs through.  Again, I don't

           20  know, and based on the scale of this map, it's only a

           21  guess.  And I guess that's the problem we have with the

           22  Hayden account in its entirety.  We just don't know

           23  where they ran into their difficulties.

           24      Q.    Well, you can take a pretty educated guess

           25  that that is a much wider area than, say, the entrance
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            1  into the Roosevelt Dam site, based on this map, right?

            2      A.    Based on this map, yes, where Roosevelt Dam

            3  site is, that would be more of a constriction.

            4      Q.    Okay.  And if you're taking logs down Tonto

            5  Creek, I'm not sure if you've been there or not, but

            6  Tonto Creek is much more narrow than this constriction

            7  that you've pointed out; would you agree with that?

            8      A.    I guess I'm a little confused.  Are you

            9  suggesting they were taking logs down Tonto Creek or --

           10      Q.    Let's say they had to take logs down Tonto

           11  Creek to get from the Sierra Anchas down to the Salt.

           12      A.    I'm not sure if that would make sense,

           13  because the Sierra Ancha Mountains are further to the

           14  east of Tonto Creek.

           15      Q.    Well, in fact, when they did take logs down

           16  from the Sierra Anchas, didn't they come down the Tonto

           17  area?

           18      A.    No.  No, the Sierra Ancha Mountains are east

           19  of -- the Sierra Ancha Mountains are roughly due north

           20  of where Pinto Creek is.  And if that map can come back

           21  up or when it comes up, you can see that's more at the

           22  edge of the map to the east.

           23      Q.    So in your understanding, how did they get

           24  logs down from the Sierra Anchas to eventually the

           25  Roosevelt Dam?
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            1      A.    It's not clear from their article, the

            2  newspaper article.  I suspect it was a similar fashion

            3  that -- how they did it with the sawmill.  They must

            4  have hauled them down somehow.  It's unclear.  The

            5  mountains where the trees are are obviously 4 or

            6  5 miles off river.  So I'm not sure how they got them

            7  down.  That's actually a good question.

            8            I do know that when Roosevelt Dam was being

            9  constructed, that they hauled the lumber from the

           10  mountains down on a road that they constructed and

           11  crossed the Salt River and then proceeded down to

           12  Roosevelt, so...

           13            But, again, I don't know, Mr. Slade, how

           14  Mr. Hayden's group physically got the logs down the

           15  mountain.  That's a very interesting question.  I don't

           16  know if they had any beasts of burden, if you will,

           17  that they could have used, horses or mules, to haul

           18  those logs down, pull them down.  I don't know.

           19      Q.    The Hayden group you're talking about?

           20      A.    The Hayden group.

           21      Q.    Yes.  So is another possibility then that

           22  maybe they actually were in the headwaters, where logs

           23  are right alongside waterways, the White or the Black,

           24  and that they didn't have to move it down the whole

           25  mountainside, and they just put it in the White or the
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            1  Black and began floating those logs down?  That's

            2  another possibility, right?

            3      A.    It's a possibility that seems inconsistent

            4  with at least the account that was written up, the

            5  Hayden biography that SRP recently submitted, that

            6  indicated that they got the logs from the Sierra Ancha

            7  Mountains.

            8      Q.    Now, that was an account recently submitted

            9  and published in the '80s, 1980s, somewhere around in

           10  there?

           11      A.    It might have been a little bit earlier, but

           12  it was a -- it was written by an Arizona historian.

           13      Q.    So published about a hundred years after the

           14  Hayden account actually took place, right?

           15      A.    Not quite a -- probably about a hundred,

           16  yeah.

           17      Q.    Okay.  And they were probably looking at the

           18  same articles that we have?

           19      A.    I think when I read the notes at the end of

           20  that article, in addition, the author interviewed, I

           21  think, but I could be wrong, Mr. Hayden's descendents

           22  to try to get a better sense of what was going on.

           23            And I'm trying to remember, when Dr. August

           24  testified, who also, obviously, has a lot of background

           25  with Mr. Hayden, whether this issue of where they
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            1  logged or not came up.  But the Sierra Ancha Mountains

            2  obviously were the closest area where there were logs

            3  that the constructors of Roosevelt Dam went to.  So

            4  it's not unreasonable to think that that would be where

            5  they went.

            6      Q.    And do you remember the Burch trip or the

            7  Meadows trip in 1885?

            8      A.    Yes.

            9      Q.    Okay.  And, in fact, they tried to get logs

           10  from the Sierra Anchas or they endeavored to see if

           11  that was possible; that was the point of their trip; is

           12  that right?

           13      A.    My understanding is it was a scouting

           14  endeavor.  I don't know if they physically, like

           15  Hayden's article suggested, actually physically tried

           16  to put logs in the river, but they were trying to scout

           17  out that possibility, so...

           18      Q.    And do you remember where they started their

           19  trip?

           20      A.    If you give me a second to refer back to my

           21  table.

           22            If you -- which Meadows account are you

           23  referring to, the 1885 or the 1883?

           24      Q.    The one that said they started 4 miles above

           25  Tonto Creek on the Salt.
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            1      A.    Yes, they -- what's referred to as Eddy's

            2  Ranch --

            3      Q.    Right.

            4      A.    -- 4 miles above Tonto Creek confluence.

            5            So when I looked at a map, Livingston is

            6  about 10 miles above the confluence, and Livingston is

            7  more adjacent to where the Sierra Ancha Mountains are.

            8  So they certainly, in the 1885 trip, didn't go all the

            9  way up to the headwaters.  So one might argue that the

           10  Meadows trip, similar to the Hayden trip, never went up

           11  into Segments 2 and 1 and stayed down in Segment 3,

           12  so...

           13      Q.    And do you remember what the Burch/Meadows

           14  trip said about their endeavor to see if logs could be

           15  floated?

           16      A.    The quote that I have in my table was, quote,

           17  asserting [sic] the feasibility of floating logs or

           18  lumber down from the Upper Salt River to Phoenix.

           19            That was a direct quote from the newspaper

           20  article, so...

           21      Q.    Did they also say, quote, that the undisputed

           22  conclusion is that such work can be successfully

           23  carried on?

           24      A.    I remember that, and I think what I indicated

           25  in my report is maybe that was fortuitous thinking,
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            1  because I don't believe logs were ever successfully

            2  taken down, or at least any accounts that we have, that

            3  either Hayden went back or the Meadows group went back.

            4  And then when they started to construct Roosevelt

            5  Reservoir, once again, they didn't use the river.  They

            6  hauled those logs down to the town of Roosevelt.

            7            So if I've learned anything in reading

            8  newspaper articles and hearing historians and all of

            9  this debate, that article may have been written with

           10  the hope that they would do it; but I think the proof

           11  is did they ever do it, and I don't think we have any

           12  evidence that they did, so...

           13      Q.    So the conclusion of those who were in

           14  Segment 3, that we know for sure were in Segment 3,

           15  because they said they started in the Tonto Basin

           16  3 miles -- 4 miles upstream of Tonto Creek, their

           17  conclusion was that it was undisputed that logs could

           18  be floated down, and there was no constriction that

           19  would prevent that?

           20      A.    Which then starts to make things kind of

           21  confusing now, doesn't it, Mr. Slade, because we've got

           22  you're maybe suggesting that Hayden got his logs hung

           23  up at the damsite.  And now we've got the Meadows group

           24  saying that it's no problem getting the logs from that

           25  same area down to Phoenix.
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            1            So I think this comes back to this issue of

            2  how much can we trust newspaper articles and, at the

            3  end of the day, what was actually done, were logs ever

            4  taken down through.  And I'm not aware that they were.

            5  So I --

            6      Q.    And I'm certainly not suggesting that they

            7  got their logs caught on the damsite.

            8            Let's take a look at the articles that Hayden

            9  has.  Let's pull up C028-326.  And in this article they

           10  say, quote, On leaving McDowell they followed up Salt

           11  River as closely as possible for nearly 200 miles.

           12      A.    Excuse me.  That's not what's up there.

           13      Q.    Do you have the articles in front of you?

           14      A.    No.  No.

           15      Q.    C028-326.  And we talked about this

           16  yesterday.  If you're 200 miles following the Salt

           17  River as closely as possible, where does that put you?

           18      A.    As we discussed yesterday, Mr. Slade, at the

           19  time this article was written, there hadn't been any

           20  surveys done of the Upper Salt River.  So how or where

           21  they came up with their 200, I just don't know.

           22      Q.    But my question is, if you follow the river

           23  as closely as possible for 2 00 miles, where does that

           24  put you, from Fort McDowell?

           25      A.    You would be well above the White River.  I


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        SALT RIVER     VOLUME 14      02/24/2016
                                                                      2977


            1  thought you told me yesterday that the distance was

            2  200 miles from the confluence with the Gila, but maybe

            3  I misunderstood what you said.

            4      Q.    191 miles is the entire Salt River, from

            5  Segment 1 down to the Gila.

            6      A.    Okay.  And did you just ask me 200 miles from

            7  Fort McDowell?

            8      Q.    That's right.

            9      A.    So that would take me above the White

           10  confluence.

           11      Q.    Let's make sure we have our numbers right.

           12  Segment 6, which starts basically at Fort McDowell and

           13  goes down to the Gila, is 44 miles long.

           14      A.    Okay.

           15      Q.    So 191 miles minus 44 miles puts you at

           16  147 miles would be to the end of the Salt, at the top

           17  of Segment 1.

           18      A.    Okay.

           19      Q.    Okay.  And they said they traveled 200 miles.

           20  So that's another 53 miles.

           21      A.    So in this situation they would have -- if

           22  you trust the newspaper account and the article says

           23  leaving McDowell and going up 200 miles, then they

           24  would have been above the confluence of the Black and

           25  the White.  They would have been up in -- as you


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        SALT RIVER     VOLUME 14      02/24/2016
                                                                      2978


            1  indicated, some 40 or so miles further up.  And that

            2  would have meant they would have gone right past the

            3  Sierra Ancha Mountains and kept going.

            4            Why they would have gone up that far, I don't

            5  know.  It's speculation.  I think that might be even a

            6  further line of evidence to make us scratch our heads a

            7  bit about whether that 200 miles is accurate or not.

            8  It says "nearly 200 miles."  It's a rounded number.

            9            I don't know what more to say, Mr. Slade.

           10  You can ask me a million different ways.  I don't know

           11  exactly where they were, so...

           12      Q.    I didn't ask you more than where they are if

           13  they went 200 miles upstream.  So you can keep going,

           14  if you want.  I'm just going to ask pretty pointed

           15  questions.  If you want to answer the question that I

           16  ask, that's fine.  If you want to keep going --

           17      A.    No, I don't mean to sound frustrated.  I just

           18  thought we asked all of these questions yesterday about

           19  the same things.

           20      Q.    No, there's more evidence that points to them

           21  being at the headwaters, so that's why we're going

           22  through more evidence.

           23      A.    Oh.  I thought this was the article you

           24  mentioned yesterday, the 200 miles, so...

           25      Q.    This is one of them, yeah.
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            1      A.    Okay.

            2      Q.    And if they're up in the headwaters where the

            3  White is, is that close to where Camp Apache is?

            4      A.    If they went up the White.  I guess they

            5  could have gone up the Black.  But that would put them

            6  in that vicinity.

            7      Q.    Okay.  And Mr. Fuller testified to this.

            8  There are no logs actually on the Salt River until you

            9  get up to the White or the Black.  Do you have anything

           10  to dispute that?

           11      A.    I haven't been up there, and I think a lot of

           12  that is tribal land, where one isn't supposed to go.

           13  So I -- if Mr. Sparks or one of his clients would

           14  confirm that, that would probably make me feel better.

           15      Q.    Okay.

           16      A.    But other than that, I can't really agree or

           17  disagree.

           18      Q.    Okay.  And at the bottom of the article here,

           19  the last sentence, I'll read it.  "Having found a good

           20  location where pines were plenty and good they made a

           21  canoe out of a tree and putting some logs into the

           22  river, left six of the party to drive them down while

           23  Hayden and Sugert returned home by Camp Apache,

           24  San Carlos and old Camp Grant."

           25            So Hayden returned home by Camp Apache.
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            1      A.    Okay.

            2      Q.    If he was in the Sierra Anchas, would it be

            3  returning home to go 100 miles out of your way east to

            4  Camp Apache?

            5      A.    I think at this time Hayden lived in Tucson,

            6  or he may have lived in Tucson.  So the only reason he

            7  would want to go through -- Camp Apache and San Carlos

            8  and Camp Grant obviously had roads to the south.  So I

            9  guess the bigger question is, where was he trying to

           10  return to.  If he was return -- if he was going to Camp

           11  Grant, obviously if, at the time, he wanted to go back

           12  to Tempe, I don't know why he would go to Camp Grant,

           13  because Camp Grant is on your way to Tucson.

           14            So I guess the bigger question is, is why --

           15  or where was he returning to.  And I don't know why he

           16  would have been wanting to go to Southeastern Arizona,

           17  because I have had an opportunity to look at Camp Grant

           18  over the years, and that's near the confluence of

           19  Aravaipa and the San Pedro, so that's pretty far out of

           20  your way if you wanted to be going to the Phoenix area.

           21      Q.    And can we pull up Figure 3A from your

           22  report?

           23                 MR. SLADE:  If we could pull that up as

           24  well.  And if it's possible to zoom in to where it

           25  says -- around Camp Apache there and where it also says


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        SALT RIVER     VOLUME 14      02/24/2016
                                                                      2981


            1  "pine timber."

            2  BY MR. SLADE:

            3      Q.    So right where Camp Apache is, Mr. Burtell,

            4  there's a demarcation that says "pine timber," and

            5  that's on the White River; is that right?

            6      A.    Yes.

            7      Q.    Okay.  So do you see any other demarcation on

            8  this 1876 map along the Salt that says "pine timber"

            9  other than on the White River near Camp Apache?

           10      A.    On this map.  I know on my other map there's

           11  another area that says "timber camp."  Let's see.  You

           12  know, I'm not seeing anything.

           13      Q.    Do you see a demarcation around even the

           14  Sierra Anchas that says "pine timber" on this map?  We

           15  know there's timber out there.

           16      A.    Sure.

           17      Q.    But on this map, is there any demarcation

           18  that says "pine timber"?

           19      A.    On the Sierra Anchas, on this map, no.

           20      Q.    Okay.  And this is an 1876 map.  The Hayden

           21  trip was in 1873; is that right?

           22      A.    That's right.

           23      Q.    Okay.

           24      A.    Mr. Slade, if we could keep this map up.  I

           25  had a couple of homework assignments last night.
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            1      Q.    Go ahead.

            2      A.    And I don't know if you can blow this up even

            3  further, but you were asking me about whether there was

            4  a road that crossed through the Apache Mountains.  It's

            5  actually shown on here.  It's very hard to see, and I'm

            6  going to -- and, actually, where it ends up is right at

            7  the head of Segment 2, where Cibecue Creek -- just

            8  above where Cibecue Creek comes down.

            9            If the Commissioners wouldn't mind, I might

           10  approach that.  It might almost be easier to --

           11                 CHAIRMAN NOBLE:  Do you want a ladder or

           12  something to stand on?

           13                 THE WITNESS:  No.  Maybe dimming the

           14  lights might help.

           15  BY MR. SLADE:

           16      Q.    I'll tell you what, Mr. Burtell, is this

           17  going to be -- why don't -- this is a good opportunity

           18  for you to take care of this on redirect with your

           19  counsel, so I can move along and we can finish.

           20      A.    Well, I was being responsive to the question

           21  you posed to me yesterday.  You were very specific

           22  about whether or not there was any way that a road

           23  could cross through the Apache Mountains in the

           24  McMillenville area.

           25      Q.    Sure.
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            1      A.    So I'm just trying to be responsive to what

            2  you asked.

            3      Q.    Yeah, I appreciate that.  But for the purpose

            4  of dimming the lights and moving around, I think that's

            5  a good opportunity for you to do that with your counsel

            6  on redirect.

            7                 CHAIRMAN NOBLE:  If he so chooses.

            8                 MR. SLADE:  Sure.

            9                 THE WITNESS:  So, Commissioner Noble, is

           10  this my choice about whether I want to do this or not?

           11                 CHAIRMAN NOBLE:  No, it's your choice

           12  whether or not your counsel wants to redirect.

           13                 THE WITNESS:  Okay.  Sure.

           14                 CHAIRMAN NOBLE:  Or feels the

           15  information is even worthwhile.

           16                 THE WITNESS:  Okay.

           17                 CHAIRMAN NOBLE:  Apparently Mr. Slade

           18  doesn't feel it's worthwhile anymore.

           19                 MR. HOOD:  If it's not worth Mr. Slade's

           20  time, then it's not going to be worth any of our time.

           21  We'll skip it.  It's on the map.

           22                 THE WITNESS:  The other homework

           23  assignment, I had, just for housekeeping, was the

           24  Grapevine Springs, and so I had some additional

           25  information on that as well.
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            1  BY MR. SLADE:

            2      Q.    And what did you find with that?

            3      A.    So this one we do want to talk about?

            4      Q.    Sure, go ahead.

            5      A.    Okay.  Two sources of information.  One is a

            6  book that's referenced in my report called Arizona

            7  Place Names, and it provides some context as to how

            8  Grapevine Springs was first named by Europeans.  So

            9  I'll start with that, and then I've got a map that

           10  shows some other information.

           11            This is on Page 104 of Arizona Place Names.

           12  This wasn't introduced into evidence.  We certainly

           13  could.  This is a reference in my report.

           14            EXAMINATION BY COMMISSIONER HORTON

           15                 COMMISSIONER HORTON:  Mr. Chairman?  Is

           16  that the Granger book?

           17                 THE WITNESS:  This, Commissioner, was

           18  the book that came out before the Granger book, believe

           19  it or not.

           20                 COMMISSIONER HORTON:  Okay.

           21                 THE WITNESS:  Well, excuse me, it is the

           22  Granger book.  She had two books.  This was her first

           23  book, 1960.

           24                 On Page 104 it says, "On his third

           25  exploratory expedition, King S. Woolsey," I think you
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            1  pronounce it, "in 1864 applied the name descriptively

            2  to this spring because of the many wild grapevines.

            3  The men of the expedition located it in their attempt

            4  to find water because that of the Salt River was too

            5  brackish for drinking purposes.  Grapevine Spring is

            6  actually on the south side of the Salt River, a little

            7  east of the confluence of Tonto Creek with the Salt."

            8                 So that's the historic perspective on

            9  how it was named.

           10                 If you could pull up in my report

           11  Figure 5A.

           12

           13               CROSS-EXAMINATION (CONTINUED)

           14  BY MR. SLADE:

           15      Q.    Does it talk about in the Arizona Place Names

           16  what the population was at Grapevine Springs?

           17      A.    I read the quote in its entirety, and, again,

           18  you're welcome to look at it.  It's -- but, no, I read

           19  it.  They did not.

           20      Q.    Okay.

           21      A.    This now is responsive to your question about

           22  if there were people there.

           23      Q.    Sure.  What figure?

           24      A.    Figure 5A from my report.

           25      Q.    And what are you pointing out?
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            1      A.    Grapevine Springs is actually -- was actually

            2  located by the General Land Office surveyors, and there

            3  are a series of roads, as well as a couple of houses,

            4  right at Grapevine Springs.  So the spring was

            5  identified and mapped by the surveyors, and there's an

            6  artery of roads, as well as cultivated fields, in the

            7  area of the spring.

            8      Q.    And is that the road that the Apaches would

            9  have taken heading up or King Woolsey, when he drove

           10  the Apaches up to the Apache land at Fort Apache, would

           11  he have taken that trail, that road?

           12      A.    I don't know whether that road even existed.

           13  He was there in 1867.  This map is 1881.  So I don't

           14  know whether those roads were even available.  This

           15  Figure 5A, the roads that cross through Grapevine

           16  Springs, the road is labeled "road to Globe."  So there

           17  obviously was a communication artery between Grapevine

           18  Springs and Globe.  But the road continues, crosses the

           19  Salt, and then heads on up to the northwest.

           20            So the area I'm referring to, if you're

           21  interested, is in this area right here.  Grapevine

           22  Springs is labeled.  It's a little difficult to see.

           23  If you really blow it up, you can see a couple of

           24  houses and there's agricultural fields.  There are

           25  either fields or fences immediately adjacent to
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            1  Grapevine Springs and then an area here that says

            2  "fields" and "field."

            3            So I'm not saying that there was a

            4  metropolis, by any stretch, but in 1881 there

            5  definitely was European settlement in the Grapevine

            6  Springs area.

            7            So I was just trying to, again, be responsive

            8  to your questions yesterday, Mr. Slade.

            9      Q.    I appreciate that.

           10            Were they supplying Globe and Miami at that

           11  point, would you think?

           12      A.    I don't think that's unreasonable.  The mines

           13  had been established by that time.  Whether these were

           14  homesteaders that were just living off the land or

           15  whether they were producing something to sell to the

           16  mines, I don't know.

           17      Q.    Do you know if there was any desire to supply

           18  Phoenix, which already had its own irrigation and

           19  farming settlement?

           20      A.    I don't understand.  From these fields?

           21      Q.    Right.

           22      A.    Oh.  I think it would be unlikely that --

           23  other than maybe shipping cattle down to Phoenix or

           24  driving cattle down to Phoenix; that would be a

           25  likelihood.  Whether they were driving grain down to
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            1  Phoenix, that would seem a lot less reasonable.

            2      Q.    So we don't know of any goods that they would

            3  have to supply to Phoenix that Phoenix doesn't already

            4  have?

            5      A.    Maybe not supplies, but a situation of mail

            6  or them wanting to get supplies from Phoenix, I could

            7  see there being a two-way path there.  Let alone people

            8  moved around a lot, and so the transportation of

            9  people, as well as goods, either coming up from Phoenix

           10  or mail, perhaps, going down, if not timber.  We've

           11  talked a lot about timber, so...

           12      Q.    Let's talk a little more about timber, and

           13  did you put anywhere in your report that the undisputed

           14  conclusion of the Burch trip was that logs could be

           15  floated from the Salt in Segment 3 down to Phoenix?

           16      A.    I don't believe I made that statement in my

           17  report.

           18      Q.    And why not?

           19      A.    I think primarily because there was no

           20  evidence that logs were ever taken down.

           21      Q.    So is your report a comprehensive report that

           22  includes information that may support navigability and

           23  may support nonnavigability, or is your report just a

           24  report about evidence that supports nonnavigability?

           25      A.    I think you're asking me a question of
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            1  whether my report is fair or not in the data; and if

            2  that's what you're asking me, Mr. Slade, I feel very

            3  confident that I was fair in my data.  And I'll give

            4  you an example.  I think I was the only expert in the

            5  Upper Salt to try to reconstruct flows.

            6            The historic accounts that I present in my

            7  report talk about flow conditions during floods, where

            8  the water was waist deep.  So, again, if you're

            9  questioning whether I cherry-picked and just put in

           10  data that doesn't support navigation, I strongly

           11  disagree, and I think that's an unfair characterization

           12  of my report.

           13      Q.    But when it came to the Burch articles, and I

           14  think there's three or four, and most of them say

           15  either logs can undisputably be floated or --

           16      A.    Mr. Slade --

           17      Q.    Let me finish.

           18      A.    Okay.

           19                 CHAIRMAN NOBLE:  Whoa, whoa, whoa.  Let

           20  Mr. Slade finish first, and then you can interrupt him.

           21                 THE WITNESS:  Okay.  Fair enough.

           22  BY MR. SLADE:

           23      Q.    Yeah.  I don't want to have to stand up and

           24  protect myself from being interrupted.

           25            Articles that say it's entirely practicable
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            1  to float logs, undisputed conclusion, there's multiple

            2  articles about the Burch trip that state that, in no

            3  uncertain words.  But that can't be found in your

            4  report; is that right?

            5      A.    That's what I was -- and I apologize for

            6  interrupting.  Can we pull up each one of the Hayden

            7  articles?  We're spending a lot of time on this, so

            8  let's walk through each one of the Hayden articles and

            9  find out how many times it says what you're

           10  characterizing, because I don't want to take what

           11  you're -- you're characterizing those articles, and I

           12  just want to be sure that those articles all say

           13  exactly what you indicate.

           14      Q.    We sure can.

           15      A.    So let's pull --

           16      Q.    This is the Burch trip, not the Hayden trip.

           17      A.    Oh, sure.

           18      Q.    This is the Burch or Meadows trip --

           19      A.    Okay.

           20      Q.    -- however you want to call it, C018 Part

           21  132.  And I'm reading the second sentence from the

           22  bottom.  "The object of the trip is to ascertain if

           23  logs could be floated through the cañon.  If practical,

           24  Mr. Burch intends erecting a saw mill at the foot of

           25  the Sierra Anchas and floating the logs down the river
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            1  to Phoenix."  And that's the first article we have.

            2      A.    Okay, and so just for me to understand this,

            3  it says if practical, Mr. Burch intends erecting the

            4  saw mill.

            5            So this article at least, it suggests that

            6  when he was interviewed by the newspaper, he told the

            7  newspaper if it's going to -- if it would work, I'll do

            8  it.  And at least this article doesn't suggest that he

            9  knew at that time.

           10      Q.    Sure.  And we're just going through all of

           11  them.

           12      A.    Yep.

           13      Q.    And C018 Part 134.  That was actually an

           14  article before the trip happened, right?

           15      A.    That's right.

           16      Q.    Okay.

           17      A.    No, it's not.  The trip had already started,

           18  it said in the first sentence; but it hadn't concluded.

           19  Right?

           20      Q.    Yes, before the trip concluded.  They had

           21  left.

           22            Let's go to C018-133.  There's a lot of

           23  articles on this trip, so we've got to find the right

           24  ones.  And I'm about two-thirds down the page, and it

           25  starts with "The object of the trip was to determine
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            1  whether saw logs could be rafted to the Lower Salt

            2  River, and the undisputed conclusion is that such work

            3  can be successfully carried on."

            4            Did I read that correctly?

            5      A.    Catch up with you here, Mr. Slade.

            6            That's what it says.

            7      Q.    Okay.  And this is an article after the trip

            8  occurred?

            9      A.    Can you go back?  I just wanted to see what

           10  the -- okay.

           11            What's interesting about this, Mr. Slade, is

           12  the last sentence of the article.  It says, "If

           13  experience should demonstrate that saw logs can be

           14  successfully floated from the timber regions to this

           15  portion of the Salt River, then the benefits derived

           16  from this exploration cannot be overestimated."

           17            So the author of the article, I'm assuming,

           18  interviewed Mr. Burch, but I think was cautioning their

           19  readers about whether or not -- I don't want to suggest

           20  what Mr. Burch was saying was hyperbole, but was

           21  cautioning the readers whether we still don't have any

           22  actual evidence that you could do it.

           23      Q.    Sure.  Mr. Burch was a sawmill man, right?

           24      A.    That's what the article suggests, yeah.

           25      Q.    Okay.  And so there could be other reasons
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            1  why the logs were never floated, like it's difficult to

            2  get them down from the Sierra Anchas.  If you come over

            3  the side of Cherry Creek, it's a precipitous drop, and

            4  as you said, Tonto Creek is not all that close to the

            5  logs?

            6      A.    That doesn't make a lot of sense to me,

            7  because in practice, when the sawmill was established

            8  in the Sierra Ancha Mountains, they hauled the logs

            9  down a five-mile road to the river and then took them

           10  off to Roosevelt.  So when the Roosevelt Dam was being

           11  constructed, for some reason they figured it out then.

           12  Why Burch didn't figure it out, I don't know.  And why

           13  he himself didn't decide to build a road and do that, I

           14  don't know.

           15            So it seems to be, again, a lot of

           16  speculation.  And, again, just for fairness, let me say

           17  what I put in my report on this issue in Paragraph 25

           18  is, I say "There is no evidence that timber drives to

           19  Phoenix ever occurred."

           20            So I think I fairly reported the fact that

           21  there were attempts to drive logs.  I think I also

           22  described an article that the State Land Department

           23  presented before the Power Line Diversion Dam was

           24  constructed that the Bureau of Reclamation thought that

           25  they could float the logs down the river, and I mention
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            1  that in my article.

            2            So if you're thinking I'm cherry-picking and

            3  just putting information that is just not towards

            4  navigability, I'll just say again I think that's

            5  grossly unfair.

            6            I put your article in that said that the

            7  Bureau of Reclamation thought they could float those

            8  logs down the river.  And, again, we have no evidence

            9  that they ever did that, so...

           10      Q.    So there's another article that says the same

           11  thing, Burch thinks it's entirely practicable.

           12      A.    Let's -- can we pull it up?

           13      Q.    Let's pull it up again, C018 Part 196.

           14            And let's go to the last paragraph and blow

           15  that up.  Okay.  And I'm going to read the whole thing.

           16  "The object of the expedition combined business and

           17  well as pleasure; the business portion of the trip

           18  being for the purpose of ascertaining the feasibility

           19  of floating logs or lumber down the Upper Salt River,

           20  where timber of excellent quality grows in abundance,

           21  and where Mr. William Burch, one of the party who owns

           22  a steam sawmill.  Mr. Burch, who visited our office

           23  today is company with Messrs. Robinson and Logan,

           24  informs us that he thinks it entirely practicable to

           25  float logs down the river to some point in this valley
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            1  where there is a demand for lumber and contemplates the

            2  removal of his mill down here.  The main difficulty is

            3  to get the logs to the river, the timber being some ten

            4  miles back from its bank but with a gradual decline to

            5  the river's edge."

            6            So that supports what we just talked about,

            7  where it may have been difficult to get the lumber down

            8  to the river, in Mr. Burch's opinion?

            9      A.    And I'll just -- I would agree that's in

           10  Mr. Burch's opinion.

           11            Two things come to mind when you read that.

           12  In practice, the folks building Roosevelt Dam somehow

           13  were able to practically get the logs down.  And,

           14  again, I'm more, perhaps, relying on what in practice

           15  happened.

           16            The other thing I find interesting about

           17  this, and the phrase that I think the historians use

           18  about boosterism, is that is it possible that

           19  Mr. Burch, when they talked to the reporter, was trying

           20  to maybe get investors to help him fund his sawmill and

           21  wanted to get interest in building a sawmill up there

           22  and may or may not -- I don't want to say he was being

           23  untruthful, but I'm not sure whether -- if it was as

           24  feasible as he said, why it never occurred.

           25            And the third thing that comes to mind is
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            1  Hayden said that he got logs hung up.  Mr. Burch is not

            2  mentioning any problem with floating the river.  So...

            3      Q.    And why would that -- how could those two

            4  things both be true, if Mr. Burch says there's no

            5  problem and Hayden says he got hung up?

            6            Is one possibility that in Segment 3 and 4

            7  and 5, there are no hang-ups for logs; but in the Upper

            8  Salt, on the White and the Black near Fort Apache,

            9  where it says fort timber -- or pine timber and where

           10  you go through Segment 1 that has the gulch that

           11  Mr. Mickel talked about -- I don't know if you were

           12  here for that.

           13      A.    I wasn't.

           14      Q.    Okay.  Is it a possibility that, in fact,

           15  both are true; Hayden got caught up in the headwaters

           16  in Segment 1, potentially; but when it comes to

           17  Segment 3, there are no hang-ups, because, as we

           18  looked, there are no narrow constrictions in the maps

           19  that we looked at?

           20      A.    I guess that the -- there's a lot of

           21  speculation, I think, going on by your -- on your part

           22  there, Mr. Slade.  I don't think anything you just said

           23  we have any clear evidence of.  It's speculation of

           24  whether that could happen.

           25            I'll just counter that speculation with my
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            1  own about something made it infeasible, when the

            2  sawmill was operating, to use the Salt River to float

            3  the logs down to Roosevelt.

            4            So I think we'll leave it to the Commission

            5  to debate among themselves why, in practice, that

            6  didn't occur when the sawmill was actually operating.

            7      Q.    Sure.

            8            How long was the Pinto Creek ferry in place?

            9  Do you know?

           10      A.    I don't know.  If you know, that would be

           11  interesting to me.

           12      Q.    I don't.  That's why I'm asking.  I think you

           13  mention it in your report.  I didn't know if you have

           14  any more evidence of that.

           15      A.    If you let me catch up here, that's in

           16  Table 1 of my report.

           17            It operated, we know, in February of 1905,

           18  when, as I put in my comments, the river was in flood,

           19  cutting off the supply route to a sawmill in the Sierra

           20  Ancha Mountains.

           21            So we know it was operating in February of

           22  1905.  My professional judgment would be, is once the

           23  spring runoff period ended and the flows went down,

           24  there may have no longer been the need to operate the

           25  ferry.
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            1      Q.    But you don't know if it was multiple years

            2  or how long during a year?

            3      A.    No.  The only account I could find that there

            4  was actually a ferry operating was that 1905 article,

            5  but nothing subsequent to that.

            6      Q.    And there was a ferry at Livingston as well

            7  that you mentioned in -- is that Paragraph 27?

            8      A.    There was an article that your client

            9  introduced talking about the need to build a ferry at

           10  Robertson's crossing; but as I indicated in my direct

           11  testimony, we don't know whether that was ever built or

           12  not.

           13      Q.    Okay.  And ferries are an indication that a

           14  river's too deep to cross, generally, by wagon or by

           15  foot; would you agree with that?

           16      A.    During high water.

           17      Q.    Let's turn to your modern boating section of

           18  your report, and I'm on Paragraph 30 of your report,

           19  Page 6.  And the largest paragraph you have here is a

           20  quotation from ANSAC's 2007 decision; is that right?

           21      A.    Mr. Slade, you said Page 30.  That's not --

           22      Q.    Paragraph 30, Page 6.

           23      A.    Oh, Paragraph 30.  Excuse me.

           24            This is the paragraph that I quoted from the

           25  Commission's 2007 report.
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            1      Q.    Okay.  And in this, in the Commission's 2007

            2  report, they cite some flow ranges that they

            3  considered.  I'll read.  "Most of the trips --" I'm

            4  halfway down.  "Most of the trips the witness had been

            5  on, the flow was between 1,500 and 3,000 cubic feet per

            6  second."  Did I read that correctly?

            7      A.    Yes.

            8      Q.    What is the cfs range that you would advise

            9  ANSAC consider for a historic wooden craft on the Upper

           10  Salt, be it a small boat or a canoe?

           11      A.    I don't understand your question.  You said

           12  the amount of water for a historic boat.  I don't know

           13  what you're asking.

           14      Q.    On the Upper Salt, what range of flow do you

           15  think would be preferable for a historic small boat or

           16  canoe?

           17      A.    What is that historic small boat or canoe

           18  being used for?

           19      Q.    Commercial enterprise, highway of commerce.

           20      A.    What flow would be necessary?

           21      Q.    What's the ideal flow range?

           22      A.    Quite frankly, Mr. Slade, I don't think there

           23  is an ideal flow range in Segment 2.  Low flow, you're

           24  going to get battered by rocks.  High flow, and I've

           25  watched enough video of high flow, you've got very
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            1  dangerous rapid flow conditions.  So I don't have a low

            2  flow or a high flow that I would recommend that anyone

            3  try to use a wooden boat on the Upper Salt.

            4      Q.    And to come to that conclusion, did you talk

            5  to anyone who boated the Upper Salt or a historic

            6  boater that helped you come to that conclusion?

            7      A.    Unfortunately, we don't -- I've never seen

            8  any evidence that anyone has tried to take a historic

            9  boat along the Upper Salt, so it's speculation on

           10  people's parts.

           11      Q.    My question was, to come to the conclusion

           12  that you just made, that there's no range that's

           13  better, did you talk to anyone to come to that

           14  conclusion?

           15      A.    No, I did not talk to anyone.  I referred to

           16  the testimony that has been provided and the boating

           17  experts.

           18      Q.    Okay.  Are you aware that the high flow

           19  conditions of the Upper Salt are not ideal for a

           20  historic loaded craft, like a canoe or a small boat?

           21      A.    Are you making a statement, or are you asking

           22  the question?

           23      Q.    Are you aware that people have stated,

           24  including Mr. Mickel, that he would use a historic

           25  wooden craft at the lower flows, not the high spring
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            1  snowmelt flow?

            2      A.    I wasn't here for Mr. Mickel's testimony, so

            3  I would have a hard time putting into context what he

            4  said or maybe how he was later cross-examined as well.

            5  So I really can't -- I can't opine on that statement

            6  one way or the other.

            7      Q.    So you haven't reviewed Mr. Mickel's

            8  testimony?

            9      A.    I have not, nor was I here when he gave it.

           10      Q.    You're aware that he's run a commercial

           11  operation on the Upper Salt for 18 years, right?

           12      A.    Using modern recreational boats?

           13      Q.    Yes.

           14      A.    That's all I know now.

           15      Q.    And, in fact, you talked to one of his

           16  employees, right?  You mentioned that in your report?

           17      A.    Oh, you didn't tell me who he worked for.

           18      Q.    Mild to Wild Rafting.  He's the president of

           19  the company.

           20      A.    Oh, okay.  So now, now I'm learning that.

           21  Okay.

           22            Yes, I talked to -- in Paragraph 32 of my

           23  report, I talked to Marley Gabel.  And I had been up in

           24  the Miami-Globe area, and the local paper was talking

           25  about the upcoming floating season and mentioned that
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            1  last year's season was canceled, and so I reached out

            2  to her to try to understand or reached out to Mild to

            3  Wild to understand why that was.

            4      Q.    And did Marley Gabel give you the impression

            5  that Mild to Wild canceled their season in 2014?

            6      A.    I'll read the quote, and I think I have my

            7  notes from when I talked to her.  What I put in my

            8  report is "Last year, according to Marley Gabel, who

            9  works for Mild to Wild Rafting and Jeep Tours, guided

           10  raft trips down the Upper Salt were cancelled on

           11  account of low water and associated safety concerns."

           12            So that's what she indicated to me.

           13      Q.    Did she indicate that Mild to Wild canceled

           14  their trips?

           15      A.    She said guided raft trips down the Upper

           16  Salt were canceled, and that was consistent with the

           17  newspaper article.  And I -- somewhere in all my stuff

           18  I've got the newspaper article, so I could dig that

           19  out.

           20      Q.    Do you know if Mild to Wild actually canceled

           21  their trips?

           22      A.    Marley Gabel indicated that trips were

           23  canceled.  Whether -- I don't know what more to say.

           24      Q.    And you didn't review Mr. Mickel's testimony,

           25  where he said, in fact, they didn't cancel their trips,
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            1  correct?

            2      A.    If that's the case, I don't quite understand

            3  why Marley Gabel would have said that to me when I

            4  talked to her, but...

            5      Q.    Why would the higher snowmelt flows make the

            6  Upper Salt River more dangerous?

            7                 CHAIRMAN NOBLE:  Mr. Slade, could you

            8  repeat that question after we come back from break?

            9                 MR. SLADE:  Absolutely.

           10                 CHAIRMAN NOBLE:  Thank you very much.

           11  We'll do 15 minutes, about 10 after.

           12                 (A recess was taken from 9:54 a.m. to

           13  10:10 a.m.)

           14                 CHAIRMAN NOBLE:  Let's go ahead and

           15  start.  Mr. Slade, are you ready?

           16                 MR. SLADE:  I'm ready.

           17                 CHAIRMAN NOBLE:  Mr. Burtell?

           18                 THE WITNESS:  Yes, Mr. Chairman.

           19                 CHAIRMAN NOBLE:  Bring it on.

           20  BY MR. SLADE:

           21      Q.    In your modern boating section, did you do

           22  anything to assess flows and boating that occur apart

           23  from the high snowmelt boating season?

           24      A.    The only thing in addition to what I've

           25  looked at here, Mr. Slade, is there's a YouTube video
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            1  that I've viewed that showed some -- and I could

            2  present the YouTube link, if you or the Commissioners

            3  are interested, where a group of rafters I think were

            4  trying to push the limit and they went down the river

            5  in their rubber raft at a cfs, I think it was, 300.

            6  And I know the whitewater folks use the expression a

            7  bony river, and that was very much the case.

            8            They had a lot of trials and tribulations at

            9  that flow.  That was particularly interesting to me

           10  because 300 cfs -- and they put in at the top of

           11  Segment 2 -- that's about the median flow up there,

           12  so...

           13      Q.    In your report you don't have anything about

           14  boating during flows other than the snowmelt period; is

           15  that right?

           16      A.    I wouldn't characterize it that way.  What I

           17  put in the report is, as I said, the long summary

           18  paragraph from ANSAC after they had held what I

           19  understand were many, many hearings leading up to their

           20  report.  So I think the Commission certainly understood

           21  the various times when you could or couldn't do modern

           22  recreational boating up there.

           23      Q.    You weren't here for Mr. Mickel's testimony,

           24  is that what I heard you say?

           25      A.    That's right.
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            1      Q.    And were you here for Mr. Dimock's testimony

            2  on the Salt?

            3      A.    On the Salt, no.

            4      Q.    Okay.  So I won't ask you questions about

            5  what they said about the low flow boating period.

            6      A.    Okay.

            7      Q.    Did you do any studies of velocities on the

            8  Upper Salt?

            9      A.    I looked at the velocity data that were

           10  associated with the USGS streamflow measurements.  I

           11  didn't include those in my report.  I focused more on

           12  the depths.  But I certainly came across, in my

           13  research on the USGS records, velocity measurements,

           14  yeah.

           15      Q.    Did you find anything that makes velocities

           16  on the Salt an impediment to navigation?

           17      A.    My observation in being on the ground at

           18  those riffle sites, as well as looking at a lot of

           19  YouTube videos where the flows were specified, that

           20  these boats are moving relatively quickly.

           21      Q.    Specifically; not your observations.  Did you

           22  find any data that tells you that velocities are a

           23  problem on the Upper Salt for boating?

           24      A.    When you say "are a problem for boating,"

           25  again, that's a -- again, I'm trying to be responsive.
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            1  A problem for what type of boating, what type of boat,

            2  what are they doing, you know?

            3      Q.    Sure.  Let me back up.  You read the Special

            4  Master's report, right, for Utah?

            5      A.    For Utah, yes.

            6      Q.    And when the Special Master talked about the

            7  San Juan River, do you recall that he talked about

            8  velocities on the San Juan being an impediment to

            9  navigation?

           10      A.    I believe that was one of a series of factors

           11  that he looked at when he came to his conclusion, sure.

           12      Q.    And he listed actual velocities on the

           13  San Juan and said that those are greater than those on

           14  the Colorado or the Green or the Grand at the time; do

           15  you recall that?

           16      A.    And that would certainly be consistent with

           17  my experience floating on both the Colorado and the

           18  Green, sure.

           19      Q.    Did you do anything to compare the Upper Salt

           20  velocities with the velocities of the San Juan that the

           21  Special Master reported?

           22      A.    No.  No, I focused on the San Juan's rapids

           23  as compared to the Upper Salt's rapids when the

           24  velocities were high, so...

           25      Q.    Are there any sand waves, like sand waves on
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            1  the San Juan, are there any of those sand waves on the

            2  Upper Salt?

            3      A.    Not that I've seen reported or I observed in

            4  the field, no.

            5      Q.    And you mentioned this yesterday.  I believe

            6  in your report on -- let's see here.  You mentioned

            7  that the Special Master said that there's a 3 foot

            8  requirement for navigation; is that what you said

            9  yesterday?

           10      A.    If you could direct me, or I could find the

           11  paragraph where I discussed the Special Master.  I can

           12  find it.  I don't think I would characterize it quite

           13  as you said it, but...

           14      Q.    So I'm on your Page 23, and Paragraph 106.

           15      A.    Yes, the two indented quotes, first, was

           16  related to -- actually, both of the indented quotes

           17  were related to a War Department survey of the Green

           18  and the Colorado River, and then -- which were

           19  presented in the Special Master's report, and then the

           20  last sentence on Page 23 is where I tie that into the

           21  Special Master.

           22      Q.    Okay.  And the first indented quote there,

           23  and I'll read it, "There are many cross-overs in both

           24  rivers which have a depth of between 2 1/2 and 3 feet

           25  during the low-water stage.  This depth is sufficient
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            1  for light draft boats suitable to these rivers, and

            2  3 feet is, therefore taken as the governing low-water

            3  depth to be considered in improvement.  The maintenance

            4  of a greater depth is not warranted by the probable

            5  commerce."

            6            Are you aware that the federal standard for

            7  navigability for improvement is not the standard that

            8  we're dealing with in this case?

            9      A.    I think all along, Mr. Slade, I've indicated

           10  that this is another line of evidence that puts boating

           11  depths into context.  I'm not in any way suggesting

           12  that this is the only piece of information we should

           13  look at, but I think it's very telling and should be

           14  considered by the Commission in a case which is around

           15  statehood; light draft boats, which certainly you've

           16  continued to talk about we should be considering for

           17  navigation; being used for commerce, all of which seem

           18  to be consistent with what we're trying to evaluate

           19  here in Arizona.

           20            It seemed to me this would be something that

           21  the Commission should consider, among many things it

           22  considers in its determination.

           23      Q.    My question was, are you aware that the

           24  standard for federal navigability improvement is not

           25  the same standard as the standard for this case?
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            1      A.    What standard are you referring to the

            2  federal improvement standard?

            3      Q.    So you're not aware of that?

            4      A.    And I don't think I infer in my report that

            5  this is a standard for navigability.  I'll just -- I'll

            6  again read the quotes.

            7      Q.    Mr. Burtell, if you just answer my question,

            8  we can move ahead.

            9      A.    I am trying to answer your question,

           10  Mr. Slade.

           11      Q.    Okay.  My --

           12                 CHAIRMAN NOBLE:  Whoa, whoa, whoa, whoa.

           13  I think he wants to rephrase the question.  So let's

           14  let him rephrase the question.

           15                 THE WITNESS:  Sure.

           16                 CHAIRMAN NOBLE:  And then let's see if

           17  you can answer it.

           18                 THE WITNESS:  Okay.

           19  BY MR. SLADE:

           20      Q.    My question is, are you aware that the

           21  standard for improving a river for the Federal

           22  Government is a different standard than the standard

           23  used for State title navigability?

           24      A.    I don't under -- I don't know one way or the

           25  other.
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            1      Q.    Okay.  Thank you.

            2            On Page 7, Paragraph 33, third sentence, you

            3  say "Taken together, this information indicates that,

            4  prior to significant development, the Upper Salt River

            5  was typically a shallow stream readily crossed by horse

            6  or mule and characterized by rapids and pools."  Did I

            7  read that correctly?

            8      A.    Yes.

            9      Q.    Okay.  So if we go through some of your

           10  crossing paragraphs, where people talk about crossing

           11  the river, let's go through 35, Paragraph 35.

           12      A.    Okay.

           13      Q.    This is King Woolsey crossing, and he says,

           14  quote, On June 14th, he described -- this is your

           15  paragraph, your quote.  "On June 14th, he described

           16  fishing in the Salt River at this point as, quote, new

           17  to many of us but very fine sport for we had to go into

           18  the river and in some places it was up to our necks..."

           19            Is that a shallow stream, in your opinion?

           20      A.    Mr. Slade, that's a pool where the fish are.

           21      Q.    Is that a shallow stream?

           22      A.    That's a nonsensical question to me.

           23      Q.    Is that a description of shallow water?

           24      A.    It's a description of an area of the Salt

           25  River that was a pool where there were fish.
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            1      Q.    Okay.  Paragraph 36.  Quote, The water was so

            2  high and turbulent that we could not cross, and it was

            3  some time before we found a fording place, end quote.

            4            Is that a description of shallow water?

            5      A.    It is a description in February 1874 of high

            6  water.

            7      Q.    Not a description of shallow water?

            8      A.    Correct.

            9      Q.    Okay.  Paragraph 37.  We'll just skip to the

           10  end.  "He found that the stream could be forded, but

           11  running as swiftly as it does in the month of March, it

           12  was a sad duty to compel men, women and children to

           13  wade through cold water, even though they were Indians.

           14  The water was about waist deep to a tall man..."

           15            Is that a description of shallow water?

           16      A.    Again, this is a description of spring

           17  runoff --

           18      Q.    Okay.  And now --

           19      A.    -- when the water was -- I think it speaks

           20  for itself how deep it was.

           21            And if I could just interject, Mr. Slade.

           22  Perhaps this is why I got a little agitated by your

           23  suggestion that I'm not being fair with putting all

           24  lines of evidence in the report.  These certainly are

           25  lines of evidence that would -- you're having me read


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        SALT RIVER     VOLUME 14      02/24/2016
                                                                      3012


            1  that shows water that is not shallow.

            2      Q.    Sure.

            3      A.    So...

            4      Q.    You did characterize the Upper Salt was

            5  typically a shallow stream, and we're just going

            6  through the accounts that you've listed, and so far we

            7  haven't come across an account of a shallow stream.

            8  We'll keep going, but so far we haven't.

            9      A.    Well, I disagree with how you just

           10  characterized it, because I say in that introductory

           11  sentence "The river was at times deeper and more

           12  difficult to cross, but usually only following storm

           13  events and/or during spring snowmelt."

           14            So what we're walking through are spring

           15  snowmelt events.

           16      Q.    Paragraph 38, and here's a low water.  "At

           17  low water, Hodge described the Salt River as a clear,

           18  beautiful stream having an average width of two hundred

           19  feet for a distance of one hundred miles above its

           20  junction with the Gila, and a depth of 2 feet or more."

           21            Is that a description of a shallow stream at

           22  low water?

           23      A.    I don't know what you would characterize as

           24  shallow.  At low water, that's the depth that Mr. Hodge

           25  said the river was.  And whether he was focusing on
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            1  pools or averages overall, I don't know.  But what I

            2  attempted to do here, Mr. Slade, was provide the

            3  Commission with as many historic accounts as I could

            4  find.  Maybe I missed some.  And put it out there and

            5  let the Commission consider them as they are.

            6      Q.    Okay.  Paragraph 39, and this is from the

            7  archaeologist Bandelier on May 26th.  Is May 26th a low

            8  water time of the year or a high water time of the

            9  year?

           10      A.    It depends on the year.  He was here in 1883.

           11  We don't have streamflow records, I don't recall, for

           12  1883.  May can still have -- as I found when I looked

           13  at the June records when Meadows and Hayden went down,

           14  May can still have flows that are actually above median

           15  flows.  In fact, they're pretty typically above median

           16  flows.  So a little hard to know whether that's the

           17  case here; but, again, I'm just trying to report what

           18  these guys saw.

           19      Q.    And the archaeologist Bandelier says "that

           20  the Salt River near the mouth of Pinto Creek, quote, is

           21  very swift, and as broad as the Gila at San Carlos, but

           22  only belly deep."

           23            That's around Segment 3.  How deep is belly

           24  deep, in your opinion?

           25      A.    I guess it depends on how tall the man or
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            1  woman is standing there so...

            2      Q.    Sure.  So average man, how deep is belly

            3  deep?

            4      A.    Well, I'm trying to think of the average

            5  height of a European.  Bandelier, I believe, was of

            6  European decent.  So I guess maybe a couple feet, you

            7  know.  I don't know precisely, so...

            8      Q.    And, so, so far all of the accounts are of a

            9  couple feet or more.  And then you have one account

           10  here, Paragraph 40, and the quote says "A shallow --"

           11      A.    I'm sorry.  I don't agree with what you just

           12  said, because we don't know when Woolsey -- you didn't

           13  talk about the second part of the Woolsey account,

           14  where they then later crossed it in August, but they

           15  make no mention about the difficulties in crossing.  So

           16  we don't know how deep it was where they crossed, nor

           17  do we know how deep it was when they crossed when they

           18  were out there fishing.  So --

           19      Q.    Every description that we have of the depth,

           20  the actual depth, is a few feet or more?

           21      A.    Where they actually specified what the depth

           22  is.

           23      Q.    Okay.  And Paragraph 40, there's a quote you

           24  have from Chamberlain.  "A shallow, rather broad

           25  stream, 10 to 50 feet or more in width, and from a few
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            1  inches to a foot or more in average depth."

            2            And that's, in fact, a description of a

            3  shallow river; would you agree?

            4      A.    Again, Mr. Slade, I don't agree with your

            5  characterization of what's -- this is an area where he

            6  was where it was shallow.

            7      Q.    Okay.

            8      A.    As I think I've indicated, where the folks

            9  who did the fishing said it was up to their necks, that

           10  was in a pool.  So you can have in a river, and I think

           11  the Salt is no exception, pools which are deep -- and

           12  I've spent a lot of time on my direct testimony. --

           13  pools where are deep and you've got riffles and rapids

           14  and bars where it's shallow.  So...

           15      Q.    And all I said was, Paragraph 40 talks about

           16  a shallow part of a river?

           17      A.    No, that's not the words you used.  You said

           18  "a shallow river," and so I was just trying to be clear

           19  that we're talking about portions of the river, and

           20  there's pools that are deep and other parts that are

           21  shallow.

           22      Q.    Paragraph 40 talks about a shallow part of

           23  the river; you would agree, right?

           24      A.    That part where Chamberlain was, correct.

           25      Q.    And in 1904, is that a drought year or is
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            1  that a median year or a flood year?

            2            Do we have records for that?

            3      A.    I don't know.

            4      Q.    If we looked at your tree ring reconstruction

            5  on Page -- well, you don't have page numbers for that,

            6  but it's your Figure 6.

            7      A.    Sure.  Let me get to that.

            8      Q.    Is 1904 a drought year?

            9      A.    I'm trying to see on that figure which dot

           10  would be associated with 1904.  Let me see.  That looks

           11  like 1900.  I apologize for the shaky.  And that's '01

           12  and that's '02.  So I guess '03 or '04 must be up in

           13  here.

           14      Q.    That's some pretty rough maneuvering there.

           15      A.    Well, here, Mr. Slade.  If the Commission

           16  wants, I'll -- can I approach the screen?

           17                 CHAIRMAN NOBLE:  What is the purpose or

           18  need for that?

           19                 THE WITNESS:  I was going to use my pad

           20  as a straight edge and try to come up and figure out.

           21  Mr. Slade seems to be questioning my ability to point

           22  out dots, so I just wanted to --

           23  BY MR. SLADE:

           24      Q.    Go ahead and use it as a straight edge on

           25  your piece of paper there.
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            1      A.    Okay.

            2      Q.    And tell us what you come up with.

            3      A.    Okay.

            4      Q.    And 1905 is pretty easy to use because

            5  there's a mark for it.  So you can take 1905 and then

            6  back off a little bit, right?

            7      A.    1905 was quite high, it looks like, and the

            8  next dot over.  1904 looks like it might be one of

            9  these dots.

           10      Q.    Okay.  And if it was one of those dots,

           11  that's a drought year, correct?

           12      A.    A drought year, and yet he was there in

           13  April, which was during the snowmelt, so --

           14      Q.    So if you have a drought year in April --

           15      A.    Mr. Slade, can I finish my response?

           16      Q.    Go ahead.

           17      A.    So during a drought year, you still have

           18  spring snowmelt.  How much it was that year, I don't

           19  know.  So I don't know what the flow conditions were

           20  that year.

           21      Q.    You have less spring snowmelt in a drought

           22  year because you have less snow, right?

           23      A.    Yes.

           24      Q.    Okay.  You mention the GLO surveys that were

           25  done in 1881 in your Paragraph 42, correct?


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        SALT RIVER     VOLUME 14      02/24/2016
                                                                      3018


            1      A.    Let me get to there.

            2            Yes.

            3      Q.    And are you aware that if a river is more

            4  than 3 chains wide, the surveyor's instructed to

            5  meander one bank?

            6      A.    I guess that would depend on the year they

            7  were out there and the survey manual that they were

            8  using at the time.  I know those manuals changed over

            9  time, so...

           10      Q.    Okay.  So they were out there in 1881, I

           11  think is what you have, April and early May of 1881?

           12      A.    That's right.

           13      Q.    And there's a manual in, I think, 1855, 1851.

           14  Have you read those manuals?

           15      A.    I think there were manuals subsequent to that

           16  too.  It's been a long time since I've looked at

           17  Dr. Littlefield's report.  I just -- the thing I do

           18  recall, Mr. Slade, is that there was a whole series of

           19  different instructions, different manuals, and they

           20  changed over time.

           21      Q.    So you're not aware of what the instructions

           22  were for the surveyors at that time in 1881?

           23      A.    I do recall that, as I recall, the standards

           24  were additive; that is, they increased their

           25  requirements over time.  I understand, with some
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            1  certainty, that by 1881 they were required to meander,

            2  as I think I've indicated here.

            3            "The surveyors at that time were instructed

            4  to meander both banks of rivers that they believed were

            5  navigable and meander one bank of rivers considered

            6  well-defined natural arteries of internal

            7  communication."  So...

            8      Q.    And they may have -- you're not sure of this,

            9  but they may have also been instructed to meander one

           10  bank if the river is 3 chains or wide longer?

           11      A.    If you've got that reference, that would be

           12  helpful for me, so...

           13      Q.    My question is, you're not aware of if that

           14  instruction was in place in 1881 or not?

           15      A.    I'm not.

           16      Q.    Okay.  And if that instruction was in place,

           17  did you do any studies to see what the width of the

           18  river was where they did survey?

           19      A.    I didn't focus on the widths of the river as

           20  an impediment to navigation, so I didn't -- I certainly

           21  looked at their field notes, and I think as I've

           22  discussed on my direct, I tabulated their qualitative

           23  description of what they saw the river was in terms of

           24  its depth.  The width information is certainly in

           25  there, but I didn't focus on it or look at it, so...
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            1      Q.    So you don't know if, in fact, the surveyors

            2  didn't follow the instructions to meander one bank when

            3  the river was 3 chains wide or wider?

            4      A.    The notes that I looked at and then the

            5  subsequent map were the approved version, and that gets

            6  approved at a level that's high above the surveyors.

            7            So I can't disagree with you completely, but

            8  I also can't agree with you that these are approved

            9  surveys, approved survey notes, and they would not have

           10  followed the instructions.  Whoever reviewed and

           11  stamped off on the maps I would think would have been

           12  aware of their instructions.

           13            The other point, and I remember in

           14  Dr. Littlefield's testimony in other river cases, at

           15  times the surveyors were given specific instructions

           16  about how to survey a river.  And I did not dig that

           17  deep to see whether or not they perhaps in this case

           18  were given specific instructions not to do that, so...

           19            I don't -- I guess my point here -- and I

           20  apologize for rambling, as I'm known to do. -- I don't

           21  think it's fair to then characterize these surveyors as

           22  throwing their methodology book out the window.  I

           23  don't think that's fair, particularly in light of the

           24  fact that these are approved maps and approved survey

           25  notes.
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            1      Q.    And they made some notes about shallow water

            2  in 1881.  Was 1881 a drought year as well?

            3      A.    We know they were out there in the

            4  springtime.  I didn't look at 1881, as to whether that

            5  was a wet or dry year.

            6      Q.    Based on your Figure 6, was that a wet or dry

            7  year?

            8      A.    Let me look.  Just give me a second, and I'll

            9  use that straight edge approach again.  It looks

           10  like -- it looks like it is the third dot over, right

           11  there.  So on an average flow basis -- and, again, this

           12  is average flow, not median flow.  The median flows, I

           13  should probably point out, are going to be less than

           14  this, and we've spent a lot of time talking about

           15  average versus median flows.  So one thing for the

           16  Commission to consider is this is an average flow

           17  reconstruction, not a median flow.

           18            It's below the average.  Whether or not it

           19  would be below the median, I don't know.

           20      Q.    It's well below the average, right?

           21      A.    It's -- yeah, it's right here, and here is

           22  the average.

           23            So the question, I think, that's probably

           24  more relevant for these comparisons you're making is

           25  what's the median flow and how would the median flow
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            1  compare to this, so...

            2      Q.    If we know there was less flow in a year, is

            3  it a good probability that the median flow was lower

            4  during that year?

            5      A.    Yes.  The question is, is how much lower.  So

            6  I was just going to do a calculation here using my

            7  estimates of median flow in cfs and convert that into

            8  acre-feet.  So let me see.

            9            It looks like, Mr. Slade, that if you look at

           10  flow from the media perspective, the median annual

           11  discharge is more on the order of about 220,000, and

           12  that's using -- I used about 300 cfs.  Actually, let me

           13  use a little bit higher.  This is -- see, this is at

           14  Roosevelt.  So if you could just give me a quick

           15  second.

           16      Q.    I don't need this information, so if you

           17  want --

           18      A.    No, but it's -- I think it's responsive to

           19  the line of questioning that you're asking me of

           20  comparing the flows in a given year.  You're making all

           21  your comparisons against averages, and your experts and

           22  the other experts have all looked at median annual

           23  flows, not averages.  So I think to be fair, if you're

           24  going to ask me these questions relating flow in a

           25  given year to the line on this plot and make that point
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            1  with the Commission, I think it's only fair that I be

            2  able to look at median flows and compare these flows to

            3  medians.

            4      Q.    We don't have the USGS gages for 1881, do we?

            5      A.    We have my reconstructed flows.

            6      Q.    Okay.

            7      A.    So I can take those reconstructed flows and

            8  convert those into acre-feet and compare that to the

            9  average.

           10      Q.    That's a perfect thing for you to do on

           11  redirect?

           12      A.    So you don't want to do that with me?

           13      Q.    No, I don't.

           14      A.    Okay.

           15      Q.    What was your source -- and we're moving now

           16  into the natural impediments to navigation, which you

           17  cited as rapids, braiding, and shallow water.  So we've

           18  moved on.  We're making progress, and we're talking

           19  about rapids now.

           20            What was your source for identifying rapids

           21  and their class in Segment 1?

           22      A.    If you let me refer to my table, Mr. Slade, I

           23  tried to -- unlike your expert, I tried to actually put

           24  my references there for everyone to see.

           25            If you take a look at my Table 4, I have that
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            1  broken into segments, State Land Department Segments 1,

            2  2 and 3, and Footnote (b) explains the source of

            3  information that I used for Segment 1.

            4      Q.    Okay.  I appreciate that.  I guess I missed

            5  that.

            6            Do you know anything about the Anderson and

            7  Hopkinson study?

            8            And what's the title of that?

            9      A.    Just for the record, I have a copy of that.

           10  It's entitled "Rivers of the Southwest:  A Boater's

           11  Guide to the Rivers of Colorado, New Mexico, Utah and

           12  Arizona," the Second Edition.

           13      Q.    Thank you.

           14            Now, you used the names of the rapids from

           15  the U.S. Forest Service; is that right?

           16      A.    That's correct.

           17      Q.    And then you used the rapid rating from

           18  Southwest Paddlers; is that correct?

           19      A.    Yes.  And the reason I did that is -- and I'm

           20  still a little confused by this, Mr. Slade, and maybe

           21  you can clear this up.  Your expert -- and we've asked

           22  for the supporting information on where he got his

           23  rapid classifications, and he referred to this Forest

           24  Service Guide.  And there's two Forest Service guides,

           25  a 1995 and a 2000.  Neither one of these guides has
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            1  rapid classifications.  And we've asked you and your

            2  expert to provide us where you got your rapid

            3  classifications from, and this is what we were

            4  provided.

            5            So I looked at these and could not find

            6  within these documents any rapid classifications.  So

            7  Southwest Paddler has those.  There is a subsequent

            8  document that came out, and if you would give me a

            9  second.  And perhaps this is what your expert used,

           10  although this wasn't disclosed, I don't think; but I'm

           11  sure you'll correct me if I'm wrong.

           12      Q.    That's disclosed.

           13      A.    This is a 2014 document that does have rapid

           14  classifications, and so maybe this is what he used.  I

           15  don't think we ever were able to figure out exactly

           16  what guide Mr. Fuller used.  And I continue to be quite

           17  perplexed as to how he came up with classifications for

           18  Segment 1, because I haven't seen anything published

           19  that actually goes rapid by rapid, other than a general

           20  description in Anderson.  So...

           21      Q.    So you didn't see the recent submission,

           22  which provided the exact document that Mr. Fuller used

           23  with the maps of the river and the rapids from the U.S.

           24  Forest Service that lists the exact rapid

           25  classifications for each rapid?
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            1      A.    Oh, I did look at what that was disclosed,

            2  and that was the 2000 version of this.

            3                 CHAIRMAN NOBLE:  Could you please say

            4  what that is?

            5                 THE WITNESS:  Sure.  It's got the same

            6  title.  It's ASLD 371.

            7                 And when I looked through this -- and,

            8  again, Mr. Slade, I will apologize to the Commission if

            9  I got it wrong; but when I looked at both the '95

           10  version and the 2000 version, and the 2000 is what you

           11  recently disclosed, I didn't see rapid classifications

           12  in this guide.  But, again, maybe I'm mistaken.  So if

           13  you could point that out to me, I -- but I did look at

           14  what you recently disclosed.

           15  BY MR. SLADE:

           16      Q.    Sure.  We'll have Mr. Fuller point that out

           17  on rebuttal.

           18      A.    Please.

           19      Q.    Sure.

           20            Do you have any idea how the rapids change

           21  from high flow snowmelt to lower flow, median flow?

           22      A.    I've read in these various accounts that the

           23  boaters have made, that typically, but not always, the

           24  rapid class increases with higher flow, from a boating

           25  perspective in a modern recreational craft.  I've also
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            1  seen and been on the river when the flow is less than

            2  what is perhaps optimal boating conditions, and it's

            3  quite rocky.

            4            And so from a navigability perspective, I

            5  think one could argue that during low flows you would

            6  have the challenge of having a lot of protruding rocks.

            7  And under higher flows, you not only have rock issues,

            8  but troubles controlling your boat because the flows

            9  are going to be higher.

           10      Q.    Have you ever talked to anyone that's boated

           11  the river at low flow?

           12      A.    You asked me that question, I think, before

           13  the last break.

           14      Q.    Right, and remind me what your answer was.

           15      A.    I said no.

           16      Q.    Okay.  And --

           17      A.    What I did is I read the accounts.

           18      Q.    Okay.  And most of those accounts are ratings

           19  and guides for the high flow rafting season, right?

           20      A.    I think as a general characterization, that

           21  is true; but many of these Southwest Paddler have

           22  ranges.  If you look at my Table 4, you'll see these

           23  rapids have ranges.  So I suspect these ranges reflect

           24  differences in flow.

           25      Q.    Segment 3 has fewer rapids than Segment 2; is
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            1  that right?

            2      A.    Fewer named rapids, yes.

            3      Q.    Okay.  Significantly fewer, is that a

            4  characteristic I could use?

            5      A.    Certainly based on the data I tabulated in

            6  Table 4, that's correct.

            7      Q.    Okay.  And why is that?  Why does Segment 3

            8  have fewer rapids than Segment 2, would you suspect,

            9  from a geology perspective?

           10      A.    From a geomorphological perspective.

           11            Certainly the rocks, of which the river is

           12  passing, or the local geology adjacent to the river.

           13  Segments 1 and 2 are flowing through bedrock-confined

           14  channels.  Most, but not all, of Segment 3, the

           15  geological units adjacent to the river, you start

           16  getting alluvial deposits, which provide less

           17  resistance to a river as it's flowing through.  So

           18  typically the floodplains are wider in Segment 3.  And

           19  it's kind of a chicken-egg thing, but the gradient is

           20  ultimately less in Segment 3, quite a bit different.

           21  As I recall, it's the 10 feet per mile versus 25 or so

           22  in Segments 1 and 2.

           23      Q.    So Segment 3 has a significantly shallower

           24  slope than Segment 2?

           25      A.    It's a relative thing.  It brings to mind the
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            1  Special Master saying that I think the San Juan was 8

            2  or 9 feet per mile, and the Salt in Segment 3 is 10.

            3  So relative to Segments 1 and 2, it's more shallow; but

            4  certainly compared to the Green River or the Colorado

            5  in the Utah area, it's still pretty steep, relatively

            6  speaking.

            7      Q.    And based on your Table 4, for Segment 3

            8  you've listed four rapids total, correct?

            9      A.    Yes.

           10      Q.    And are any -- Cliff Hanger you have listed

           11  as a II to a III?

           12      A.    Actually, it says I to III.

           13      Q.    I to III, okay.  I had something covered up

           14  there.  I to III.

           15            Is that the only Class III rapid in

           16  Segment 3?

           17      A.    That was rated by Southwest Paddler.

           18      Q.    Did you find any rating anywhere else that

           19  has a higher rating for rapids in Segment 3?

           20      A.    No.

           21      Q.    Okay.  From a navigability perspective, would

           22  you expect Segment 3 is potentially easier to navigate

           23  than Segment 2?

           24      A.    It's got its own challenges, which are, I

           25  think, distinct from Segments 1 and 2.


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        SALT RIVER     VOLUME 14      02/24/2016
                                                                      3030


            1      Q.    From a rapid perspective, is Segment 3 easier

            2  to navigate than Segment 2?

            3      A.    From a rapid perspective, if that was the

            4  only factor being considered, yes.

            5      Q.    While this is on my mind, have you read the

            6  Rio Grande case from the U.S. Supreme Court?

            7      A.    Oh, boy, it's been a while.  I think I have

            8  glanced through it, but not studied it in detail.

            9      Q.    Okay.  Because I think you've mentioned a

           10  number of times that the Rio Grande was found

           11  nonnavigable.  Do you remember if there were any

           12  boating accounts that were put into evidence before the

           13  Supreme Court for that case?

           14      A.    I don't know.  I believe at the time that

           15  case was decided, I believe it was before Utah.

           16  Certainly historic boats were available at the time.

           17  Whether or not the Court considered them, I don't know.

           18      Q.    So you don't --

           19      A.    I don't even know if there was a Special

           20  Master's report separate from the Court decision.

           21      Q.    And you're aware that the Court has to make a

           22  decision on the evidence that's presented to them,

           23  right?

           24      A.    I think that's what Courts do, sure.

           25      Q.    But you're not aware of what the actual
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            1  evidence that was presented was in the Rio Grande case?

            2      A.    No.

            3      Q.    Okay.  So let's talk about your shallow water

            4  reconstruction that you have put together.  The first

            5  thing that you had to do was select the time period for

            6  developing the reconstruction; is that right?

            7      A.    That's right.

            8      Q.    Okay.  And for the Chrysotile gage, you

            9  selected 1924 to 1939; is that right?

           10      A.    If you give me a second, I'll refer to my

           11  table.

           12            Chrysotile, September '24 through December

           13  '39, yes.

           14      Q.    And the time period's pretty important that

           15  you pick, because if it's not representative of the

           16  median or average flow condition, however you want to

           17  put it, then it could be a time period that's not

           18  useful for reconstructing a natural condition of the

           19  river; would you agree with that?

           20      A.    I think that's fair, sure.

           21      Q.    And it's your position that 1924 through 1939

           22  for the Chrysotile gage is a representative period when

           23  the river was -- when the flow was in a more natural

           24  median condition?

           25      A.    I think your expert looked at the full period
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            1  of record for Chrysotile and came up with a median that

            2  I think was within 5 or 10 cfs of my 267.  So I think

            3  then it's probably fair that my time period is

            4  representative of even a longer period of record.

            5      Q.    Let's pull up your Figure 6, please.

            6            And this is the figure that shows --

            7      A.    Figure 6 or Table 6?

            8      Q.    Figure 6.

            9      A.    Oh.

           10      Q.    Yeah.  So we're just going to take a look at

           11  the time period you chose for the Chrysotile.  I say

           12  Chrysotile, you say Chrysotile.  I don't know which

           13  one's correct.

           14            So 1924 to 1939 is what you picked, and we

           15  can see that in Figure 6.  That's sort of the range

           16  that's hovering below the dotted line; is that right?

           17      A.    I'm sorry, I was just running a quick

           18  calculation.  I'm sorry, let me catch up with you.

           19  Could you say that again, Mr. Slade?

           20      Q.    Sure.  I'm going to point out 1924.

           21      A.    Oh, your hand shakes too, huh?

           22      Q.    We all shake.

           23                 CHAIRMAN NOBLE:  We all grab that thing

           24  and hold it.

           25                 MR. SLADE:  There we go.  I guess I
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            1  can't be a surgeon.

            2                 CHAIRMAN NOBLE:  Or a mechanic.

            3                 MR. SLADE:  Well, I'm a bad mechanic.

            4  BY MR. SLADE:

            5      Q.    1924 would be around here; is that correct?

            6      A.    That looks pretty close, yeah.

            7      Q.    And 1939 would be around here?

            8      A.    That's right.

            9      Q.    In all of that time period, I see only one

           10  year -- well, first, explain to me, what's the

           11  difference between the running average and the blue

           12  dots?

           13      A.    The blue dots are the -- based on the tree

           14  ring studies, that's the flow estimated in that given

           15  year.  The running average -- and you can see the first

           16  line doesn't start until the fifth year.  So what you

           17  do is you take the first five points and you average

           18  them, and that's the first part of your line.  And then

           19  from there you drop the first point in your average and

           20  add the subsequent year, and off you go.

           21      Q.    Okay.  It looks like the majority of the blue

           22  dots in that 1924 to 1939 period fall below the dotted

           23  average line.  Would you agree with that?

           24      A.    Yes, and with one caveat, and that is I've

           25  calculated what the median annual flow is, and the
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            1  median annual flow is about 330,000 acres, which is

            2  right about here.

            3      Q.    For that time period?

            4      A.    330.  Again, 330,000 is using my

            5  reconstructed flows, converting that into acre-feet in

            6  a year, medians, not averages.  And 325 you can see

            7  here.  That's 400,000, 300,000.  So, actually, when you

            8  come across and consider the median, not the average,

            9  several of those points during my time period are

           10  either right at or above the median.

           11      Q.    Well, your median flow is based on your time

           12  periods that you used, right?

           13      A.    The median flows are based on the

           14  reconstructed period, of which, for example, the

           15  Chrysotile gage matched your expert's gage using the

           16  full period of record, so...

           17      Q.    What I'm saying is we can't use your median

           18  flow to talk about if you used the right period,

           19  because your median flow is dependent on whether you

           20  use the right period?

           21      A.    I don't feel I used the wrong periods.

           22  Your --

           23      Q.    And that's what we're talking about.  So the

           24  period from 1924 to 1939 is -- on this graph the

           25  running average is below the total average that we have
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            1  for the record; is that right?

            2      A.    The average, but not the median.

            3      Q.    Okay.  And as we talked about before, we

            4  would expect that if the average is below the

            5  running total for the period of record, then the median

            6  would most likely be below the period of record as

            7  well?

            8      A.    Either I don't understand or I don't

            9  disagree.  I'm trying to figure out which.

           10            What we don't have is -- and I can calculate

           11  this, and as another homework assignment, use the tree

           12  ring records that were -- I should say use these

           13  estimated flows based on tree ring records and

           14  calculate the median flow for this time period and put

           15  that on here and see how that compares.

           16      Q.    Okay.  And you didn't do that in this, for

           17  your report here?

           18      A.    No.  I used the average.  And in hindsight,

           19  considering we've all been considering median flows as

           20  more representative, in hindsight, I probably should

           21  have put median.  It would be more comparable to the

           22  type of flow data that we're considering here.

           23      Q.    But you would have had to use your median

           24  constructed because --

           25      A.    No.  No, I guess that's my point, is I can
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            1  take all of the years that were reconstructed by Meko

            2  and Hirschboeck and calculate -- they have annual flow

            3  data, so I can take all of those annual flows and

            4  calculate the median discharge based on the full period

            5  of record.

            6      Q.    Okay.  So we don't know if, in fact, the

            7  period from 1924 to 1939 that is below the average for

            8  the period of record, we don't know if that's also

            9  below the median?

           10      A.    What we do know is that when your expert

           11  looked at the full period of record, which begins at my

           12  period and goes all the way through -- I think he

           13  looked through the 1990s at least, he came up with a

           14  median that almost exactly matches my median.  So

           15  perhaps that, again, is why it's important not to be

           16  focusing so much on averages, but more on medians.

           17      Q.    Well his median was not a natural

           18  reconstructed median; is that right?

           19      A.    Right.  No, what I was saying is that his --

           20  yeah, I can understand your confusion.

           21            His unreconstructed median matches my

           22  unreconstructed median.  And so what I'm referring to

           23  is, before I added any water back in my Table 7, I have

           24  a median discharge of 267 cfs at Chrysotile.  I believe

           25  that that almost exactly matches Mr. Fuller's median
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            1  flow when he looked at the full period of record for

            2  Chrysotile, without -- and as you know, your expert

            3  didn't reconstruct any flows.

            4      Q.    That's right.  It's difficult to do that

            5  estimate, to some degree, isn't it?

            6      A.    Well, everything's a challenge.  I certainly

            7  did it, and others have, so...

            8      Q.    And if your period that you chose for the

            9  Chrysotile gage is 100,000, 200,000 acre-feet below

           10  what the average reconstructed would be over the period

           11  of record -- or, excuse me, what the average over the

           12  period of record would be, would that affect what you

           13  come up with for a reconstructed median?

           14      A.    I wouldn't and shouldn't have compared it to

           15  the average.  It would be more relevant to compare it

           16  to the median.

           17                 CHAIRMAN NOBLE:  Mr. Slade, could we

           18  take a break?

           19                 MR. SLADE:  We can.

           20                 CHAIRMAN NOBLE:  Let's take a break for

           21  10 minutes and be back about 11:15.

           22                 (A recess was taken from 11:03 a.m. to

           23  11:17 a.m.)

           24                 CHAIRMAN NOBLE:  Now that we're

           25  refreshed, bring it on.
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            1  BY MR. SLADE:

            2      Q.    And we certainly are in the weeds a little

            3  here, but we are dealing with some technical stuff, and

            4  so I apologize for being in the weeds, but we're trying

            5  to get to the facts of what Mr. Burtell did and just

            6  asking some questions.

            7            So if we return to Figure 6, is the time

            8  period that you chose for the Chrysotile gage of 1924

            9  to 1939, is that time period below the natural flow

           10  average that we have from the tree ring records?

           11      A.    Below the average, yes.

           12      Q.    And is it below the median?

           13      A.    I don't believe so.

           14      Q.    Do you know?

           15      A.    As I think I've indicated, if you looked at

           16  the full period of measured, not reconstructed, but

           17  measured flow from the Chrysotile gage and looked at

           18  the median of that flow, convert that into an

           19  acre-foot, you come up with on the order of, I think I

           20  mentioned, Chrysotile at -- well, this is for the Salt

           21  River near the Roosevelt Dam, so I would have to use

           22  the data for that gage further down.  And so that, it's

           23  a little less than 300,000 acre-foot in a year.

           24      Q.    Okay.

           25      A.    And if you look at that, it's down here.
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            1      Q.    Sure.  But all those points are points of the

            2  average.  So every single one of those points would

            3  shift down.  So you can't just take 300 and compare it

            4  to those points?

            5      A.    Mr. Slade, you misunderstand what this table

            6  is, or this graph.  These points are not averages or

            7  medians.  This is the estimated annual flow at the

            8  Roosevelt Dam reconstructed using tree rings.  So these

            9  points are just that.  They are annual data.  So

           10  perhaps just, if you could, forget my five-year running

           11  average, forget my average flow, and just focus on

           12  these points.  These are points that Meko and

           13  Hirschboeck estimated, based on tree rings, is how many

           14  acre-feet of water passed the Roosevelt Dam.

           15            If you take all of those annual measurements

           16  and you look at their median, based on the data that we

           17  have for the Roosevelt gage at least, where it was

           18  actually measured, it was actually measured, the full

           19  period of record drops you down on a median perspective

           20  on the order of about 300,000 acre-feet, which is down

           21  here.  So that line would then be compared to these

           22  points.  But it's not a matter of dropping these points

           23  up, down or otherwise.  These are the reconstructed

           24  flows at that point.

           25      Q.    Those points are for average flow on a year;
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            1  is that right, average reconstructed flow for a year?

            2      A.    No.  These points are the flow -- the way

            3  that these tree ring studies are done, Mr. Slade, is --

            4  and I believe you and your client are certainly aware

            5  of this. -- is they look at the total acre-feet of flow

            6  that occurs in a given year.  Not its median, but just

            7  physically how much water in acre-feet passed the gage

            8  in a given year.  That's a number.  Let's say it's

            9  500,000, okay, for example.  That's not a median.

           10  That's not an average.  It's a volume of water.

           11            What Meko and Hirschboeck did is they looked

           12  at tree rings at the time when the gages were being

           13  operated.  They didn't calculate a median or an

           14  average.  They just compared tree ring width to the

           15  volume of water passing the gage at a particular point

           16  and came up with a relationship and then used that

           17  relationship to go back in time, not to estimate a

           18  median or an average, but the annual volume of water

           19  passing the gage each year.  And that's what these

           20  points represent.

           21      Q.    So if you put a median diagram or line up

           22  there, those points represent the amount of flow that

           23  comes across a gage.  You can't simply compare the

           24  median line and say that the points are above it,

           25  without shifting some of the points down, because
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            1  they're not related to median at all?

            2      A.    Okay, I'll try it a different way.

            3                 CHAIRMAN NOBLE:  You really screwed up

            4  again, Rich.

            5  BY MR. SLADE:

            6      Q.    Let me phrase it a different way.

            7      A.    Yeah.

            8      Q.    You haven't done a calculation that tells us

            9  what the median is from 1924 to 1939 and compared that

           10  to the median of the 1361 to 2005 tree ring flow?

           11      A.    What I did, Mr. Slade, is --

           12      Q.    Just answer that question.  Have you done --

           13      A.    Okay, let me try to understand your question.

           14      Q.    Okay.  Have you done a calculation that shows

           15  that the median flow you used for Chrysotile, 1924 to

           16  1939, is below, above, or at what the expected median

           17  flow for the whole period of record is?

           18      A.    What I haven't done, but I could do, is take

           19  all of the reconstructed numbers and calculate the

           20  median annual flow based on those numbers.

           21

           22               EXAMINATION BY CHAIRMAN NOBLE

           23                 CHAIRMAN NOBLE:  What period of time are

           24  you talking about doing that for?

           25                 THE WITNESS:  They're reconstructed back
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            1  to 1361, so --

            2                 CHAIRMAN NOBLE:  And would you use only

            3  reconstructed, or would you use some of the actual in

            4  that?

            5                 THE WITNESS:  I would use all of the

            6  reconstructed.

            7                 CHAIRMAN NOBLE:  Does it continue to go

            8  forward until we have actual measurements?

            9                 THE WITNESS:  You could break it off

           10  when they started to use the actual measurements, but

           11  the use of tree rings to project flows in the past is

           12  based on the years when you have both gage data and

           13  tree rings at the same time.  So all of the historic

           14  tree ring numbers are based on that relationship when

           15  the gages were operating and the trees were growing.

           16                 CHAIRMAN NOBLE:  On the historic tree

           17  ring data, the reconstructed data, did you take that

           18  into account in the calculations that you did?

           19                 THE WITNESS:  Yes.  What I did and the

           20  purpose of this was to show the periods when I looked

           21  at -- or the periods of record that I used when the

           22  gage was operating and try to put that into context of

           23  whether it was wet or dry periods over the long-term

           24  period of record.

           25                 CHAIRMAN NOBLE:  Over the long-term?
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            1                 THE WITNESS:  Right.  And I certainly

            2  agree that there are years within the period of record

            3  which I looked at which were not the high flows or even

            4  average flows; but in my opinion, they are certainly

            5  within the range of median flows.

            6                 CHAIRMAN NOBLE:  Mr. Allen.

            7

            8            EXAMINATION BY COMMISSIONER ALLEN

            9                 COMMISSIONER ALLEN:  Yes, follow-up

           10  question.

           11                 THE WITNESS:  Sure.

           12                 COMMISSIONER ALLEN:  In this particular

           13  thing, the ones that they used to match --

           14                 THE WITNESS:  Yes.

           15                 COMMISSIONER ALLEN:  -- actual data and

           16  the point that they had projected as far as

           17  precipitation was concerned -- I'm not through.

           18                 THE WITNESS:  Yes.  I'm processing.

           19                 COMMISSIONER ALLEN:  Okay.  Did that

           20  time frame include the additional water that had been

           21  taken out of the system where it was measured at

           22  Roosevelt, in other words, everything that had been

           23  taken out upstream?

           24                 THE WITNESS:  Yeah, that's a great

           25  question.  I addressed that in a footnote.  Let's see
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            1  if I can find the footnote.

            2                 This was never intended to be a

            3  quantitative comparison, but more of a qualitative; and

            4  the reason why is because when they reconstructed the

            5  tree ring -- or the flows based on the tree rings, they

            6  did not attempt to add flow back in during the years

            7  when they had gage data and the tree rings.

            8                 COMMISSIONER ALLEN:  That's what I

            9  thought.  So in effect, their figures are probably

           10  incorrect with regard to the actual flows that would

           11  have occurred prior to the time when they had

           12  measurements?

           13                 THE WITNESS:  Right.  And so my

           14  explanation to account for the medians is you wouldn't

           15  have to necessarily adjust any numbers up or down.  It

           16  would be whether or not the period of record that I

           17  used is relative to the median for these numbers,

           18  higher or lower or relative to it.

           19                 And I tried to -- and that probably

           20  didn't help.  Let me read a footnote.  Did that help?

           21                 COMMISSIONER ALLEN:  Keep going.

           22                 THE WITNESS:  Okay.  This will just take

           23  me a second to find my text related to this figure.

           24                 It's on Page 18 of my report,

           25  Footnote (k).  "Meko and Hirschboeck reconstructed
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            1  these streamflows by first correlating recent tree ring

            2  widths to the quantity of flow measured at nearby USGS

            3  gaging stations.  This correlation and older tree ring

            4  data were then used to estimate flow conditions before

            5  data were available from the gages.  They did not

            6  adjust the recent streamflow data for upstream cultural

            7  depletions.  As such, the flow data they reconstruct

            8  using tree rings is useful as a relative rather than an

            9  absolute measure of past flows along the Upper Salt."

           10                 So my point here is that they

           11  reconstructed these numbers using a comparison when

           12  gages were operating at this time.  So all of the

           13  numbers here, theoretically, might be adjusted up, all

           14  of them.  So from the point of comparing my period of

           15  record to the past, everything is relative.  If even

           16  the recent points haven't been adjusted, the past

           17  points weren't adjusted either.  So it's a matter of

           18  putting the recent period of record into a longer

           19  context.

           20                 Does that help, or not?

           21                 COMMISSIONER ALLEN:  It doesn't help me,

           22  because I don't agree with you.  But the point is, what

           23  you're saying I understand.  So I know what you did and

           24  how you did it.

           25                 THE WITNESS:  Okay.
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            1                 And maybe the only other attempt I'll

            2  make to convince you, Commissioner Allen, that what I

            3  did was appropriate is, the Chrysotile gage, as an

            4  example, if you weren't to try to peer back into time

            5  back to 1360, and you were just to look at the complete

            6  period of record for the Chrysotile gage, where, in my

            7  opinion, the amount of cultural diversions, if

            8  anything, are less now or no more now than they were

            9  when the gage first started to operate, and you look at

           10  all of just the measured data and you look at

           11  Mr. Fuller's or the USGS's quantification of all of

           12  that measured data, and you compare that to the

           13  measured data during the period of record I looked at,

           14  the medians are almost identical.

           15                 So that suggests to me that my period of

           16  record is not unrepresentative of the full period of

           17  gaged record, and that's the point I think that is

           18  important.

           19                 COMMISSIONER ALLEN:  Yeah.

           20                 THE WITNESS:  And this perhaps has just

           21  caused more confusion than I ever intended it to do.

           22

           23               CROSS-EXAMINATION (CONTINUED)

           24  BY MR. SLADE:

           25      Q.    So you're comparing Mr. Fuller's gage data
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            1  that he put together that goes up to 1996 and starts

            2  when Chrysotile gage began to the whole period of

            3  record?

            4      A.    No.  I'm comparing his, and I think he

            5  referenced the USGS.  They actually ran the statistics.

            6  I'm comparing their statistics, when the full gage

            7  record up through the 1990s, to the median flow that I

            8  calculated, measured median flow during my shorter

            9  period of record, nothing more than that.

           10            And when you look at my shorter period of

           11  record, measured flows, not reconstructed, and compare

           12  that to the fuller or almost complete period of record

           13  for when it was measured, they're almost identical,

           14  which leads me to believe that my shorter period of

           15  record is representative of the full period of gaged

           16  record.

           17      Q.    Did you state anywhere in your report how

           18  many years of the years you chose from 1924 to 1939 are

           19  below or above or at what the entire record median

           20  would have been?

           21      A.    No.

           22      Q.    Okay.  You didn't do any of that

           23  calculation?

           24      A.    This was the closest I came to trying to put

           25  my records into a longer term perspective.
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            1      Q.    The period you chose matters for how much

            2  water you end up putting back into the river; would you

            3  agree with that?

            4      A.    Yes.

            5      Q.    Okay.  One of the next things you did is you

            6  considered the depletion from irrigation, and that's

            7  listed in your Table 8; is that right?

            8      A.    Yes.

            9      Q.    And you found that for above Chrysotile there

           10  was about 3,000 acres being irrigated between that

           11  analysis period that you chose from 1924 to 1939?

           12      A.    Yes.

           13      Q.    And that 3,000 acres actually comes from a

           14  1947 USGS publication; is that right?

           15      A.    Let me look at the reference.

           16            If you've actually looked at that document,

           17  Mr. Slade -- and let me get the reference here.  That

           18  1947 document, let me read into the record what the

           19  title of it is.  "Summary of Records of Surface Waters

           20  at Stations on Tributaries in Lower Colorado River

           21  Basin, 1888 to 1938."

           22            So that publication came out about 10 years

           23  after, and the data that that document summarized was

           24  through 1938.

           25      Q.    So almost the exact period that you chose for
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            1  your analysis; is that right?

            2      A.    Yes.

            3      Q.    Yeah, great.  So a good time period -- a good

            4  paper to use for figuring out what the irrigation was

            5  like for the analysis period that you chose?  That's

            6  why you chose it, right?

            7      A.    My analysis period was 1924 through '39, so

            8  that was pretty close to covering the same period.

            9      Q.    Do you believe that's a reliable number?

           10      A.    When I looked at the totality of irrigation

           11  data that I tabulated in Table 2, it seemed reasonable.

           12      Q.    And to figure out how much cfs was being used

           13  or water was being used for that 3,000 acres of

           14  irrigation, you used a rate of 1 cfs per 100 acres; is

           15  that right?

           16      A.    That's correct.

           17      Q.    Can you tell me what the source for that is?

           18  I know you mentioned it was a USGS paper on the Upper

           19  Gila.  Would you be able to point out to me in your

           20  references what that is, exactly?

           21      A.    Yeah.  Oh, absolutely.  Unfortunately, we're

           22  going to have to -- it takes two steps.  If you look at

           23  my Table 8 and you look at references -- or I should

           24  say Footnote (c), Irrigation Depletion, I say

           25  "Calculated by using a stream depletion rate of 1 cfs
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            1  per 100 irrigated acres.  This rate is based on

            2  historic irrigation diversion data collected by the

            3  USGS along the Upper Gila River and does not account

            4  for spills and return flows.  As noted by Plateau

            5  (2014..." and the rest of that.  That is my Upper Gila

            6  report, of which I brought a copy of.  The pages of

            7  that report, "14 through 15 and Tables 11 through 13),

            8  available information indicates that an appreciable

            9  amount of these historic Upper Gila diversions returned

           10  to the river."

           11            In that Upper Gila report I provide all of

           12  the gaged diversion data for the canals in the Upper

           13  Gila, and those are tabulated and cross-referenced back

           14  to the USGS documents of which those came.  So it's a

           15  two-step process.  First, one has to go to my Upper

           16  Gila report, and then pull up those tables to get to

           17  the cfs diversions per acres.

           18      Q.    Is there a USGS report that you cite in your

           19  Upper Gila report that says the diversion ratio is

           20  1 cfs per 100 irrigated acres?

           21      A.    What those reports do is they, for all of

           22  their -- and there's on the order of 30 or 40 different

           23  canals.  That might be a bit on the high side.  It has

           24  month-by-month diversions over, I think, more than a

           25  10-year period.  All of those records then I had to
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            1  crunch, analyze, to come up with the 1 cfs per

            2  100 acres.

            3            As I recall, in the Safford area the cfs per

            4  100 acres was -- I think it was 1 cfs per 75 acres.

            5  But in the Duncan area it was 1 cfs for about

            6  125 acres.  So it was an averaging of the two

            7  irrigation districts to get me the 1 cfs per 100 acres.

            8      Q.    So that 1 cfs per 100 acres is your

            9  calculation that you did, but you won't find that

           10  number in any specific USGS study?

           11      A.    It's based on the USGS data.  They did not

           12  evaluate it and actually relate it to irrigated acres.

           13  I did that in the Upper Gila report.

           14      Q.    Are you aware that there's -- and I'm sure

           15  you are.  You worked at ADWR. -- that there's a

           16  hydrographic survey report for the Upper Salt?

           17      A.    Yeah.  I have a copy of it here.

           18      Q.    And let's pull that out, if you have a copy.

           19            We'll pass it out.

           20                 DIRECTOR MEHNERT:  Is that in evidence,

           21  Counselor?

           22                 MR. SLADE:  It's in evidence, yeah.

           23  C046 Part 381.

           24                 THE WITNESS:  Mr. Slade, when was this

           25  entered into evidence?  Because I have not seen this.
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            1  BY MR. SLADE:

            2      Q.    This was entered in, I believe, on Monday,

            3  but this is a --

            4      A.    On Monday?

            5      Q.    Right.  But this is a report that you

            6  reference in your --

            7      A.    Well, I just -- I didn't have an opportunity

            8  to see portions of this report that you pulled out that

            9  we're going to be talking about.  So, no, I wasn't

           10  aware that -- okay.  Monday.

           11      Q.    Is this referenced in your report?

           12      A.    I don't know if what you're going to show me

           13  is referenced.

           14      Q.    Did you reference the hydrographic survey

           15  report for the Upper Salt in your declaration?

           16      A.    The report I did, but I'm not sure if it's

           17  the pages you're going to present me.

           18      Q.    Well, I'll give you all of it, and we can

           19  take a look.

           20      A.    Is there an extra copy for me?

           21      Q.    Oh, I thought you had it.

           22      A.    No, I'm interested to see whether the pages

           23  you copied are reflective of my report.

           24      Q.    Absolutely.  Let's make sure we have a

           25  copy.
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            1                 MR. SLADE:  Do you have an extra copy?

            2  BY MR. SLADE:

            3      Q.    There you go.

            4                 CHAIRMAN NOBLE:  Mr. Burtell.

            5  BY MR. SLADE:

            6      Q.    Is this the same reference report that you

            7  have there, from the title page?

            8      A.    It's the same report.  I'm not sure if these

            9  are the same pages.

           10      Q.    Do you have the whole report with you?

           11      A.    I do, and let me see if we are matching here.

           12      Q.    Were you working at ADWR in 1992?

           13      A.    I was not.  I joined in 1999.

           14      Q.    Have you read this report in its entirety

           15  before?

           16      A.    Not in its entirety, but certainly have paged

           17  through most of it, so...

           18      Q.    And it's specifically related to the Upper

           19  Salt River Watershed.  That's the title of it,

           20  "Preliminary Hydrographic Survey Report For the Upper

           21  Salt River Watershed"?

           22      A.    Yes.

           23      Q.    Not the Upper Gila?

           24      A.    That's right.

           25      Q.    Is there a reason you didn't reference this
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            1  document when you were trying to come to some estimates

            2  of depletion due to acreage that was irrigated?

            3      A.    Yes.  The best and most complete data set

            4  we've got in terms of historic irrigation, at least in

            5  this part of Arizona, is along the Gila.  There are

            6  some limited measurements that DWR took where their

            7  field investigation was in '85 to '92.  So I thought

            8  what was important was to try to go back more close to

            9  the time period when my period of record was analyzed

           10  and look at diversions at that time.

           11      Q.    But if you're trying to quantify how much

           12  water acreage takes, do you think it's better to use an

           13  area where that quantification is being estimated, like

           14  the Upper Salt, which is the subject of this case, or

           15  an area of the Gila?

           16      A.    I certainly weighed that comparison, and what

           17  was the driver to me is USGS gages that were on these

           18  canals in the Upper Gila.  Such data were not available

           19  for the Upper Salt, both historically at the time

           20  period that I was interested in and the -- just the

           21  shear volume of data that was collected historically on

           22  the Upper Gila.

           23            Then I did a comparison of the elevations of

           24  the irrigation areas in the Upper Gila and the

           25  irrigation in the Upper Salt.  And then I said to
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            1  myself, well, if anything, the elevations are similar,

            2  and in the Upper Salt, perhaps higher than in the Upper

            3  Gila.  Usually the higher up in elevation you go, the

            4  less irrigation demand there's going to be.

            5            So I found a, in my mind, comparative area

            6  with pretty rigorous data collected by the GS over a

            7  long-term period, which is within my period of record,

            8  at an elevation that is similar to, if not lower than,

            9  irrigation going on in the Upper Gila.

           10            And when I considered that, I figured the

           11  Upper Gila data made a lot of sense to use that.

           12      Q.    So does that mean you were aware that this

           13  report had cfs per irrigation acre data in it?

           14      A.    It has both cfs per irrigated acres, as well

           15  as consumptive use numbers.  And what struck me about

           16  the data in this report was, again, it was collected

           17  more recently, and it's not gage data; where the USGS

           18  actually had gages on these diversion canals.

           19            So it didn't seem to me that there was enough

           20  data collected at this time that I could draw a strong

           21  conclusion about irrigation diversions.

           22      Q.    So you made a choice not to use the published

           23  ADWR information about the Upper Salt for the Upper

           24  Salt case and, instead, use the Upper Gila information?

           25      A.    I used published USGS data for the Upper
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            1  Gila, historically collected, rather than a few years

            2  of much more recent data collected by ADWR.

            3            And the other point is, a lot of the DWR data

            4  they would collect when the canals were running near

            5  their maximum level.  The beauty of the data from the

            6  Upper Gila is, it wasn't a question of a field

            7  investigator trying to maximize the capacity of a

            8  canal.  It was actually what was being diverted into

            9  these canals.  So, again, I thought that was more

           10  representative.

           11      Q.    Okay.  Let's take a look what ADWR found was

           12  the cubic feet per second per acreage number.

           13            You find 1 cfs per 100 irrigated acres, and

           14  if you take 3,000 acres, which you found was above

           15  Chrysotile, then you would essentially divide that by

           16  100 and get 30 cfs?

           17      A.    As an upper limit on the irrigation

           18  depletion.

           19      Q.    Okay.  So the number you use to divide the

           20  irrigated acres, whether it's 100 or 50, makes a

           21  difference in what your reconstructed number will turn

           22  out to be?

           23      A.    It would make a difference in the upper limit

           24  that you put on.  Ultimately, this is a difficult

           25  process because, as I think I testified during direct,
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            1  we still don't have a sense of how much water is coming

            2  back into the system.  So whether you use DWR's

            3  irrigation diversions or mine or if you were to use the

            4  numbers from the Verde, we would all be going around on

            5  what perhaps is the upper limit.

            6            Mr. Hjalmarson certainly thought my estimates

            7  in the Upper Verde were high.  He focused more on

            8  consumptive use.  So I didn't do that.

            9      Q.    So I'll just read from on Page 131, and,

           10  again, this is Exhibit C046 Part 381, and I'll read

           11  starting at the second full paragraph.

           12            Are you with me here?

           13      A.    I am.

           14      Q.    Okay.  "Under the totals found in Table 3-9,

           15  the sum of all of the measured average surface water

           16  deliveries is 15.2 cubic feet per second.  A commonly

           17  used method for quantifying diversion rights in western

           18  states adjudications is to specify a maximum acres per

           19  cfs diversion rate.  Utilizing a weighted average

           20  diversion rate based upon the acreage served, yields an

           21  irrigation season average diversion of about 52.8 acres

           22  per cfs.  In most decrees which employ this standard of

           23  quantification, these values usually fall within a

           24  range of fifty to ninety acres per cfs.  If the system

           25  loses [sic] such as evaporation and seepage are
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            1  included, then these losses decrease the amount of

            2  water actually available for application at the field.

            3  This results in a diversion rate of about 60.7 acres

            4  per cfs needed to make up these losses.  The value of

            5  60.7 acres per cfs indicates that most of the

            6  irrigators utilizing surface water in the Upper Salt

            7  River watershed can meet the gross irrigation

            8  requirement with surface water alone."  And I won't

            9  continue.

           10            From what we just read, my understanding of

           11  that is that 52.8 acres is their estimate, without

           12  considering evaporation and seepage that can happen

           13  with the canals, and then they use the value of

           14  60.7 acres per cfs if you do consider evaporation and

           15  seepage.  Is that your understanding?

           16      A.    That's what they found during their study,

           17  yes.

           18      Q.    And you found, on the Upper Gila, 100 acres

           19  per cfs?

           20      A.    In the -- again, the Safford area, I believe

           21  it was about 75, on average; and the Duncan area, it

           22  was like 125.  So I averaged those two.

           23      Q.    Okay.  So if you used the Upper Salt River

           24  study by ADWR and took 3,000 and divided it by 52 or

           25  60, you would have more cfs than taking 3,000 and
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            1  dividing it by 100?

            2      A.    If these DWR measurements that were taken in

            3  the '80s and '90s were representative.  The issue I

            4  guess needs to be asked, is how much data did DWR have

            5  when it came up with these numbers.

            6      Q.    Did you do any analysis of that?

            7      A.    I do know that they were out there during a

            8  couple of field seasons.  Having worked at DWR, there

            9  was no gages installed on any of these diversions.  So

           10  this would have constituted them going out and taking a

           11  direct measurement at a gage site, or I mean at a

           12  diversion point.

           13            So the amount of data is quite limited, at

           14  least, again, in comparison to the breadth of data we

           15  had for the Upper Gila.

           16      Q.    And for the near Roosevelt gage and the at

           17  Roosevelt gage, the same would apply.  You said that

           18  4,000 acres was irrigated.  You divided by 100 acres to

           19  get your cfs.  If you divided by 60 or 52, you would

           20  get more cfs?

           21      A.    It would be a larger upper limit number.  It

           22  would still be an upper limit.

           23      Q.    So you've mentioned throughout your report

           24  that your numbers are conservative.  They're not

           25  conservative if you use the ADWR study?
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            1      A.    I disagree.

            2      Q.    You estimated well pumpage from mining --

            3      A.    Okay.

            4      Q.    -- in Table 6; is that right?

            5      A.    Let me get to that, Mr. Slade.

            6            Okay.

            7      Q.    Now, the problem that I think I read about

            8  and you explained on your direct testimony was, we

            9  don't have the water usage for the mines during the

           10  period of your analysis; is that right?

           11      A.    That's right.

           12      Q.    But we do have the water usage from the mines

           13  from the '70s and '80s; is that right?

           14      A.    I'm trying to remember.  In the Water Atlas

           15  that I worked on, I believe, for the -- the estimates

           16  went back into the '70s, as I recall, as to water use

           17  for various purposes, including industrial use in the

           18  Upper Salt.

           19      Q.    And you made the assumption that the water

           20  usage in the '70s and '80s for the mines was similar to

           21  water usage in the '20s and '30s, based on production

           22  rates being similar; is that right?

           23      A.    Due to the processing methods that were used

           24  and copper flotation started in about 1915, that same

           25  process, which is quite water-consumptive, was being
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            1  used through the 1980s in the Miami-Globe area.

            2      Q.    Did you do any studies to understand if,

            3  after 50 or 60 or 70 years, the mines were more

            4  efficient with water use?

            5      A.    I didn't.  I didn't find anything related to

            6  changes in water efficiency in my work in that area.

            7  I'm not sure if you or your expert found anything on

            8  that topic, but I didn't.

            9      Q.    Did you look?

           10      A.    I did.  Yeah, I certainly looked a lot on it,

           11  that area and related water use; and I've never come

           12  across anything that would suggest that efficiency

           13  changed over time.

           14      Q.    So you wouldn't expect that a mine would

           15  become more efficient over 60 years with its water

           16  use?

           17      A.    The greatest efficiency in mines was the

           18  capture or recycling of water that went out to the

           19  tailings facilities.  So that's where the real

           20  technology came; is that in the past they would

           21  discharge the tailings out to the tailings dam.  They

           22  would not recover, necessarily, that water.  But over

           23  time technology improved with tailings deposition, and

           24  they were able to recover more water back from those

           25  tailings than they had in the past.
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            1            So I think it's more a question of water

            2  recovery than it is water demand.

            3      Q.    And do you know when that water recovery

            4  began with the mines?

            5      A.    I think it was more of an evolutionary thing.

            6  That's a pretty water-poor area, in terms of there not

            7  being a major stream.  So they were -- as I recall,

            8  they were recovering water off the tailings as early as

            9  the 1920s and '30s.  They had various collection ponds

           10  that stored the water that they recovered from the

           11  tailings.  So a lot of the technology in terms of

           12  mining and copper flotation developed in the

           13  Miami-Globe area, so...

           14      Q.    So if mines used more water in the '20s and

           15  '30s than they did -- for the same amount of copper,

           16  than they did for the same amount of copper in the '70s

           17  and '80s, that --

           18      A.    I didn't say that.

           19      Q.    If they did.

           20      A.    If they did?  That's your hypothetical.

           21      Q.    Then your numbers would be lower for water

           22  usage than in actuality?

           23      A.    If your hypothetical is correct, that might

           24  be true.

           25                 CHAIRMAN NOBLE:  Got a question?
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            1                 COMMISSIONER ALLEN:  Yes.

            2                 CHAIRMAN NOBLE:  Please go.

            3

            4            EXAMINATION BY COMMISSIONER ALLEN

            5                 COMMISSIONER ALLEN:  Is there -- have

            6  there been any models developed that would indicate

            7  that the water withdrawal from the Globe-Miami area was

            8  significant enough to have any effect on the flow down

            9  Pinal Creek?

           10                 THE WITNESS:  There has been quite a bit

           11  of studies done.  That is a State Superfund site, as

           12  you know.

           13                 COMMISSIONER ALLEN:  Yeah.

           14                 THE WITNESS:  And the USGS and certainly

           15  the various mines that were involved in that area have

           16  published a lot of documents as to the baseflow, I

           17  think, in the Pinal Creek and whether it was affected

           18  or not.

           19                 COMMISSIONER ALLEN:  Isn't that baseflow

           20  that was measured very, very close to Globe and not

           21  necessarily down close to the Salt?

           22                 THE WITNESS:  No, actually, Commissioner

           23  Allen, where that baseflow was measured is downstream

           24  where the Miami operations originally had put in a

           25  reservoir for the thought of capturing storm runoff and
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            1  pumping it back up to the mine.  That reservoir quickly

            2  filled up with sediment, and so this so-called Pinal

            3  Creek Dam is where the USGS put their stream gage.

            4                 COMMISSIONER ALLEN:  Which is where?

            5                 THE WITNESS:  And it's only about on the

            6  order of 4 or 5 miles upstream of the confluence with

            7  the Salt.

            8                 COMMISSIONER ALLEN:  Okay.

            9                 THE WITNESS:  So it's well downstream of

           10  where certainly Globe and Miami were.

           11

           12               CROSS-EXAMINATION (CONTINUED)

           13  BY MR. SLADE:

           14      Q.    Let's turn to Table 7 then, please,

           15  Mr. Burtell.

           16      A.    Okay.

           17      Q.    And this is where you show your reconstructed

           18  flows for the Upper Salt; is that right?

           19      A.    Yes.

           20      Q.    As well as your reconstructed depth.

           21            Is your 25 percentile similar to a mean?

           22      A.    I believe it's higher than the mean; that is,

           23  the associated flow numbers would be higher.

           24      Q.    So, in other words, if your near Roosevelt

           25  25 percentile is 918, you would expect the mean to be
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            1  less than that?

            2      A.    It would be closer to the 25th percentile

            3  than it would be the 50th, but I think in general, it

            4  might differ from stream to stream, but it should be

            5  bracketed by those numbers.  Perhaps -- and I indicate

            6  this in the report.  As a point of reference, the

            7  Bureau of Reclamation, in their White Book study,

            8  reconstructed flows at near Roosevelt, and they

            9  reconstructed average flows, not median flows.

           10            And I believe, and I state it in my report,

           11  the near Roosevelt number reconstructed was on the

           12  order of, I think, 710 or 720 cfs, which, based on the

           13  numbers in my table, are bracketed by the

           14  25th percentile or the 50.

           15      Q.    And you made the conclusion, I think, in one

           16  of your paragraphs that the near Roosevelt virgin 1952

           17  report was 710 cfs, as you just said, which is much

           18  less than your 25 percentile reconstruction of 918; is

           19  that right?

           20      A.    A couple hundred cfs less.

           21      Q.    And that sort of lent support to the fact

           22  that you were adding more water to the river and being

           23  more conservative?

           24      A.    No, that 710 was their reconstruction of

           25  virgin flow.  So it would be, in my opinion,
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            1  comparable.  I put it in the report to allow the

            2  Commission then to compare that to my reconstructed.

            3  So in my mind, it was an apples to apples; Bureau of

            4  Reclamation reconstructed, Plateau reconstructed.

            5      Q.    And Bureau of Reclamation for near Roosevelt

            6  25 percentile virgin flow, in your opinion, was

            7  710 cfs?

            8      A.    No.  The Bureau of Reclamation didn't do

            9  percentiles.  They did an average flow, and their

           10  average was the 710.

           11      Q.    And you would expect an average to be below

           12  your 25 percentile?

           13      A.    It depends on the river, but I don't think

           14  that would be a bad rule of thumb.

           15      Q.    I did have a question about the number you

           16  came up with from the BOR.  Do you have that report

           17  with you, the 1952 report?

           18      A.    I would have to dig for the pages of it.  If

           19  you have it, that would help.

           20      Q.    I do, and that's evidence C046 Part 382.

           21  It's on the back.

           22      A.    Okay.

           23                 CHAIRMAN NOBLE:  Saving paper.  I love

           24  it.

           25                 MR. SLADE:  Tax dollars.
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            1  BY MR. SLADE:

            2      Q.    So you had mentioned that the BOR for near

            3  Roosevelt -- and we're on the -- let me put this in

            4  context.  We're at C046 Part 382, and this is a

            5  reference that is the Bureau of Reclamation Water

            6  Supply Report from November 1952.

            7            Did you cite to this reference in your

            8  report?

            9      A.    Yes.

           10      Q.    So you've seen this before?

           11      A.    I have.

           12      Q.    Okay.  And I believe you said that you found

           13  that there were 710 cfs calculated for the near

           14  Roosevelt virgin flow?

           15      A.    Yes.

           16      Q.    Okay.  Take a look at the top, at the header.

           17  And it says "Undepleted Stream Flow at Selected Gaging

           18  Stations and Division Points," and then it says

           19  "Average annual stream flow in 1,000 acre-feet based on

           20  1914-1945 period."

           21      A.    Yes, I see that I made an error here.

           22  That -- the 710 was in units of 1,000 acre-feet, and so

           23  what I should have done is then divided that, and I

           24  would have come up with 980 cfs.

           25      Q.    Okay.  And 980 is the reconstruction of their
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            1  virgin mean flow for the near Roosevelt, and that's

            2  significantly -- well, it's higher than your

            3  reconstructed 25 percentile?

            4      A.    It would be 918 versus 980.

            5      Q.    Okay.  And you would expect, I think I heard

            6  you just say, that the 918 would be higher than a mean

            7  for the 25 percentile that you calculated?

            8      A.    Yeah, I said as a rule of thumb, they

            9  should -- typically, I think averages would be within

           10  the 25th to 50th.  In this case, their reconstructed

           11  number is a bit higher.

           12      Q.    So your numbers are lower than what the BOR

           13  came up with for their virgin mean reconstruction; is

           14  that right?

           15      A.    Yes, and I think the one thing I wanted to

           16  take a look at, Mr. Slade, if you would just give me a

           17  second.

           18            Okay.  I was just checking something.

           19      Q.    So, again, when you say your numbers are

           20  conservative, they're not conservative compared to the

           21  BOR virgin reconstruction study?

           22      A.    They are -- I would say they are similar to

           23  that study.

           24      Q.    The BOR study came out higher than your

           25  numbers?
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            1      A.    By about 80 cfs or --

            2      Q.    And that's --

            3      A.    Yeah, roughly.  60, yeah.

            4      Q.    And that's if we compared the average to your

            5  25 percentile.  But as I heard you say, you would

            6  expect your 25 percentile to be even higher than an

            7  average?

            8      A.    I said typically that it would -- the 25th to

            9  50th would bracket it, and there certainly could be

           10  cases where it's close.  I think I indicated it would

           11  be closer to the 25th than it would be the 50th or the

           12  median, so...

           13      Q.    And the amount of flow that you reconstruct

           14  determines the depths that you come up with for your

           15  hydraulic rating curve depth estimates; is that right?

           16      A.    Sure, sure.

           17                 MR. SLADE:  Mr. Chairman, I'm not sure

           18  if this is a good time to take a break, but...

           19                 CHAIRMAN NOBLE:  If you think it is, I'm

           20  with you.

           21                 MR. SLADE:  Let's do that.

           22                 CHAIRMAN NOBLE:  We're breaking for

           23  lunch.  Let's come back at 1:30.

           24                 (A lunch recess was taken from 12:07 to

           25  1:33 p.m.)
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            1                 CHAIRMAN NOBLE:  And may the record

            2  reflect the absence of Mr. Henness, of course, as we

            3  start.

            4                 Tom, did you work out something on

            5  Friday afternoon?

            6                 MR. MURPHY:  Well, I think probably the

            7  best way to do it would be just to go as long as I

            8  could until 3:00.  I don't know if there's any --

            9                 CHAIRMAN NOBLE:  Well, Mr. McGinnis has

           10  something important at 3:00 p.m. on Friday, so he would

           11  certainly appreciate anything you could do to get us

           12  out of here a little bit, you know -- John is saying

           13  good-bye at 3:00 p.m.

           14                 MR. MURPHY:  I understand.

           15                 MR. MCGINNIS:  I was going to stay here

           16  and go to that late, but if you want to stop then,

           17  that's fine.

           18                 CHAIRMAN NOBLE:  So whatever you can do

           19  to work out, and we believe that Mr. Gookin will be the

           20  witness at that time, and so I'm not aware of any other

           21  way to reschedule, but as it looks right now, we are

           22  not anticipating concluding this part of the proceeding

           23  this week.  So we'll be looking forward to those two

           24  two's, plus the four in May.  Is that most likely?

           25                 MR. MCGINNIS:  At least part of May.
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            1  I'm not sure we'll use all four, but at least part of

            2  May.

            3                 CHAIRMAN NOBLE:  You know, we can get

            4  these windows open, if you want to jump.

            5                 MR. ROJAS:  We can't, really.  That's

            6  not really an option.

            7                 CHAIRMAN NOBLE:  Eddie, we've treaded

            8  water as long as we can.  Are you ready to go?

            9                 MR. SLADE:  I'm having fun listening,

           10  and Mr. Burtell is as well.

           11                 CHAIRMAN NOBLE:  Mr. Burtell is trying

           12  to get under the table.

           13                 THE WITNESS:  Anywhere I can go other

           14  than just sitting here.

           15                 CHAIRMAN NOBLE:  If you're ready, we're

           16  ready to go.

           17                 MR. SLADE:  I'm ready.

           18  BY MR. SLADE:

           19      Q.    Okay.  When we just left off, Mr. Burtell, we

           20  talked about your flow reconstruction, and we were

           21  comparing that to the 1952 Bureau of Reclamation virgin

           22  reconstruction.  And now I would like to address the

           23  reconstructed depths that you came up with.

           24      A.    Okay.

           25      Q.    And if we look at Table 7, we can see from
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            1  that your reconstructed depths; is that correct?

            2      A.    Let me get to that table, Mr. Slade.

            3            I am there.

            4      Q.    Okay.  The first thing I wanted to note is,

            5  the near Chrysotile gage you've got a paren, for the

            6  reconstructed depth for 25 percentile and

            7  50 percentile, of average; is that right?

            8      A.    Yes, and that is as descriptive for the

            9  average depth, not the average flow, so the average

           10  depth of the channel.

           11      Q.    Okay.  And how would the depth change if you

           12  used the thalweg or the boating channel instead of the

           13  average across the channel?

           14      A.    Outside of an artificial channel, pretty much

           15  all the natural channels that I've looked are going to

           16  have one point which is deeper than the other.  So the

           17  thalweg would be deeper than the average, and there

           18  would also be lower -- or I should say there would be

           19  less deep sections.  So channels have deeper and

           20  shallower sections, and this is representing the

           21  average.

           22      Q.    Did I hear you say earlier, maybe it was in

           23  direct, that the thalweg would be about two times

           24  greater than the average, generally is what you found

           25  in your studies?
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            1      A.    When I looked at the two riffles that I

            2  looked at, that was the case.  And your expert's

            3  Manning's analysis for the Upper Salt, where he looked

            4  at the stage, as well as the average depth, that is

            5  what occurred.  I would say that's a rule of thumb.

            6  Again, in different streams or in different areas of

            7  streams, that can change.  But for those particular

            8  cross sections that your expert looked at and the

            9  riffles I looked at, that was the case.

           10      Q.    And if we're considering small boats, like

           11  the boat like the Edith or canoes, you would expect

           12  that they're traveling in what they would consider is

           13  the thalweg if they're moving downriver; at least

           14  they're trying to be in the thalweg?

           15      A.    I would disagree that that's what they could

           16  actually do versus what they might want to do.  Even

           17  when I was on the Salt, one's ability to look down in

           18  the water and see, particularly when you're moving

           19  quickly over a riffle, for example, to be able to

           20  quickly judge where is going to be deeper or more

           21  shallow I don't think is as easy as you perhaps

           22  characterize.

           23      Q.    But you haven't talked to any boaters that

           24  provided that analysis for you about the Upper Salt?

           25      A.    Probably the best analysis I saw was the
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            1  folks that went up the Colorado that were with a

            2  seasoned captain going upstream and routinely ran

            3  aground with someone who knew the river pretty well.

            4  So I guess my point is, in theory and in practice are a

            5  different thing on the boat.

            6      Q.    Sure.  Theory is certainly different than

            7  practice, I would agree with you in that sense.  That

            8  may be the case for why we see different opinions from

            9  experts who have been on the river with boats boating

           10  the thalweg versus experts who have come up with

           11  numbers that are averages for the whole channel; could

           12  that be the case?

           13      A.    I don't know if I've heard testimony from

           14  your expert or others that they could, with confidence,

           15  and actually show me the data that every riffle or

           16  rapid they went through they were following the

           17  thalweg.  I've never seen that evidence put into --

           18  before the Commission.

           19      Q.    You found for the median, your median flow

           20  that you reconstructed, that the average was less than

           21  1.7 feet; did I read that correctly?

           22      A.    For the Chrysotile gage, correct.

           23      Q.    Chrysotile, okay.

           24            Based on the draw of a wooden canoe loaded

           25  with goods and the velocities of the river that might
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            1  cause it to tip, is 1.7 enough feet for a loaded

            2  historical wooden canoe?

            3      A.    It would depend not on just the fact that it

            4  was a canoe, is it a dugout canoe, what is the size of

            5  the canoe.  I think those would be additional factors

            6  that would need to be evaluated before I or anyone

            7  could answer that.

            8      Q.    Did you do any of that evaluation?

            9      A.    No.  I looked at, again, these reconstructed

           10  depths and published records on what boats at the time

           11  were being used and their types of operating water

           12  depths that were needed for commercial use, so...

           13      Q.    The same question for a small boat like the

           14  Edith.  Is 1.7 feet, the average for the channel for

           15  your median flow reconstruction, is that enough depth

           16  for a small historical boat loaded with cargo?

           17      A.    I would say my pictures of -- are you

           18  referring -- let me ask one follow-up question so I'm

           19  trying to be responsive.

           20            Are we talking about a particular segment of

           21  the Upper Salt?

           22      Q.    We're talking about the near Chrysotile gage,

           23  where that comes from, so that would be Segment 2.

           24      A.    Okay.  I'm sorry.  Yeah, I just wanted to

           25  make sure that we -- okay, so we're still on -- these
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            1  questions are relative to Chrysotile recon --

            2      Q.    Yes.

            3      A.    Okay.

            4      Q.    Yes.

            5      A.    I'm sorry.  I just wanted to make sure you

            6  and I were speaking to the same thing.

            7            Mr. Slade, my observations of the velocity

            8  and the turbulence, even under typical median flow

            9  conditions, suggests that even these flow depths might

           10  not be enough insofar as watching these boats as they

           11  cross through turbulent water.  There's movement, and

           12  that movement is going to be increased with a load.  I

           13  think the hull of these boats could be driven down into

           14  rocks during these crossings where even these depths

           15  might not be enough.

           16            So it would have some bearing on the

           17  turbulence of the water, the design of the boat and its

           18  stability, lots of different factors.

           19      Q.    Did you provide any of that analysis in your

           20  report?

           21      A.    I provided these depths and, again, reference

           22  documents about operating depths for like craft or

           23  light draft boats.

           24      Q.    And you mentioned that you watched boats on

           25  the Salt, and I think I heard in your direct testimony
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            1  that when you were measuring the riffles, you actually

            2  saw some boats come past you; is that correct?

            3      A.    On my way to the site where the riffles were,

            4  I saw, as I recall, one group of boats pass.  And

            5  certainly there's many YouTube videos that I'm sure

            6  perhaps you and your client have looked at as well

            7  where these folks now put helmet cams on, if you will,

            8  so you're in the driver's seat under various flow

            9  conditions and kind of getting a bird's-eye view of

           10  what it's like to go through these rapids.

           11      Q.    What boats specifically did you see when you

           12  went up to the Upper Salt?

           13      A.    As I recall, these weren't commercial rafts.

           14  They were plastic kayaks, so...

           15      Q.    So the boats that you talked about with

           16  Mr. Hood that you observed going through, it was

           17  exclusively plastic kayaks?

           18      A.    When I was up there looking at the riffles,

           19  that's what I saw.  I didn't -- when I was there, and I

           20  got there later in the afternoon, and I was there

           21  under, again, about median flow conditions, I don't

           22  know if there was any active commercial rafting going

           23  on.  I didn't see any.  Certainly their operation was

           24  there at the U.S. 60, but I didn't see any rafts going

           25  down, so...
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            1      Q.    So their operation was there in April when

            2  you went to do your riffle analysis?

            3      A.    It kind of -- I don't want to say it was

            4  closed for business, but there were -- I saw people

            5  that I don't think were on the commercial trips,

            6  because it's pretty close to the put-in.  They were

            7  down at the campsite.

            8            But at the commercial outfitters area, which

            9  is, as you know -- I'm sure you've been there. -- right

           10  near the U.S. 60, I didn't see current activity when I

           11  was there; but you could tell that, you know, there had

           12  been activity that season, in 2015.

           13      Q.    And you were actually there at median flow,

           14  not the high spring snowmelt flow, as you would

           15  describe it?

           16      A.    Right.  At the Chrysotile gage, I was almost

           17  exactly at my reconstructed median, and, again, I

           18  didn't see any rafting.  So I didn't see any commercial

           19  operations at that time.

           20      Q.    Did the kayaks that passed you, did they have

           21  any difficulty?

           22      A.    You know, I was trying to stay on -- not run

           23  my vehicle off the road.  So there's a road, as you

           24  know, that follows the river.  So my focus was more on

           25  that, and I just looked down and I saw the kayakers;
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            1  but I wasn't studying them, so...

            2      Q.    Didn't talk to any boaters when you were out

            3  there?

            4      A.    No.

            5      Q.    The near Roosevelt gage that you

            6  reconstructed flow for, you did not reconstruct depth,

            7  because based on your opinion, the gage is located too

            8  close to the diversion dam for the Power Canal; is that

            9  right?

           10      A.    And only that, on top of what you said,

           11  because of that diversion dam and the impoundment of

           12  sediment behind it, I was concerned that the

           13  geomorphology had been locally altered or could have

           14  been altered by that dam, and so I was concerned that

           15  if I used that, that it might not be representative of

           16  natural channel conditions.

           17      Q.    That's a low head diversion dam, right?

           18      A.    The research that I found, Mr. Slade, that

           19  it's 7 or 8 feet tall.  Since the -- 7 or 8 feet tall

           20  now.  I understand, due to some boating deaths that

           21  occurred back in, I think, the '80s, that SRP modified

           22  it and I think lowered it somewhat.  My flow

           23  reconstruction went back further in time, obviously.

           24  So whether it's -- it still, in my mind, still is

           25  impounding sediment, and I think it's still 7 or 8 feet
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            1  tall, so -- but it might have been higher in the past,

            2  is my understanding.

            3      Q.    So there's the diversion dam, and then

            4  .7 miles upstream is the gage; is that right?

            5      A.    That's right.

            6      Q.    And when you go to the gage, in that area you

            7  do see riffles; is that right?

            8      A.    Yes, there is.  In fact, even in the old

            9  photograph that I presented in my report, there is a

           10  riffle downstream of the gage.  I witnessed a riffle

           11  downstream of the gage, as well as upstream, so...

           12      Q.    Don't riffles suggest that the impact from

           13  the dam is minimal at best?

           14      A.    Maybe yes or maybe no.  There is a lot of --

           15  right adjacent to that riffle is like a slough, a

           16  backwater area filled with sediment.  So when I saw

           17  that, I said to myself, well, maybe due to that buildup

           18  in sediment caused by the dam, that forced the water

           19  over into an area where the velocity got much higher

           20  and formed the riffle.

           21            So I viewed it as potentially that riffle

           22  could have been impacted by the sediment that was

           23  formed behind it.  So geomorphologically, again, most

           24  folks worry about what's going on downstream of the

           25  dam; but in this case, we're pretty close to where this
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            1  dam was, and in my opinion, close enough that it could

            2  cause an issue.

            3      Q.    Did you do any -- so you went and saw the

            4  gage site, correct, for that near Roosevelt gage?

            5      A.    Yes.  I was on the ground, sure.

            6      Q.    Did you take any photos of that area?

            7      A.    With regard to the -- to get a better sense

            8  both on the ground and above, is I looked at Google

            9  Earth imagery to try to get a sense of observing the

           10  sediment built up behind it.

           11            I had a joke with my counselor.  Cost me $100

           12  out of it, but I actually dropped the camera that I had

           13  with me.  I had my field notes of where I crossed the

           14  two riffles that I did measure; but when I went there,

           15  good field guy, you take photographs.  $100 later I

           16  learned the hard way that GPS units are waterproof, but

           17  a disposable camera -- or not a disposable; a digital

           18  camera is not, so...

           19      Q.    So you hadn't submitted any photos of what

           20  that site looks like?

           21      A.    We're talking about -- which site are we

           22  talking about?

           23      Q.    The near Roosevelt gage where you did not

           24  submit depths.

           25      A.    No, I did not submit those.  And I'll again
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            1  say to you and the Commission, I also looked -- and I

            2  don't know if I stated it in my report, but that I

            3  looked at aerial photography, in addition to being on

            4  the ground, and came to that determination that

            5  backwater affects are probable, in my opinion.

            6      Q.    Did you do any measurements of what the

            7  depths are at the near Roosevelt gage?

            8      A.    No, no.  So, like I said, I scouted it out,

            9  and there is this -- right where the boat ramp is,

           10  Mr. Slade, there's this large kind of a slough area, I

           11  think where the boats can actually be launched, and

           12  there's a lot of sediment in there.  And so what I saw

           13  on the ground, I wanted to visit the gage and get on

           14  the ground.  But, no, I decided that that didn't make,

           15  in my opinion, sense in that area, so...

           16      Q.    So you don't know if the depths at near

           17  Roosevelt are higher than depths at near Chrysotile and

           18  at Roosevelt?

           19      A.    No, no.  And, again, because of, at least at

           20  the gage site, that sediment effect, if I could have,

           21  if there was another access point, I certainly would

           22  have gone further upstream.  The closest upstream point

           23  with public access was the Horseshoe Bend site that I

           24  did go to, and as you know, I've presented evidence on

           25  that.


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        SALT RIVER     VOLUME 14      02/24/2016
                                                                      3083


            1            If you go downstream, you quickly hit that

            2  diversion dam, and then shortly below that, you're in

            3  the backwater of Roosevelt Reservoir, so...

            4      Q.    And with respect to the at Roosevelt

            5  reconstructed depths that you have, the 25th percentile

            6  and 50th percentile, those are maximum depths, in your

            7  opinion, because you base them on the stage height

            8  rather than the weighting measurements; is that right?

            9      A.    Certainly if there had been weighting

           10  measurement data -- we have the flow that they

           11  determined from the weighting measurements, but what I

           12  couldn't get my hands on -- and I visited the USGS

           13  office in Tucson and did everything I could to. -- is

           14  to actually get the field measurement sheets associated

           15  with the field measurements.

           16            That would have told me those depths across

           17  the channel that would allow me to calculate a cross

           18  section and an average.  So I couldn't, and, boy, I

           19  tried.  I couldn't find those measurements.  So what I

           20  was able to find published was the stage data, and so

           21  that's what I used.

           22      Q.    So those measurements that you talked about

           23  that you couldn't find, they do exist somewhere?

           24      A.    I asked Chris Smith, who is the head of their

           25  surface water data collection group, and he directed me
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            1  to all the old microfiche.  And I literally went over

            2  to the U of A library with microfiche and went through

            3  them slide by slide looking for the at Roosevelt field

            4  data sheets, and could not find any, unfortunately.

            5      Q.    So you estimated then the depths based on the

            6  stage readings as an option because you couldn't find

            7  the USGS microfiche?

            8      A.    The USGS, yes, did publish the stage data in

            9  a published report, and so I was able to utilize that.

           10      Q.    Let's turn to where you did that estimate,

           11  Figure 9B, please.  And this is a figure that shows the

           12  Roosevelt gage and the stage measurements from 1902 and

           13  1904; is that right?

           14      A.    That's right.

           15      Q.    Are those the only years that are available

           16  for that stage?

           17      A.    No.  Actually, there's a 1903 and a 1905, and

           18  I looked at those.  Believe me, I looked at everything

           19  I could.  The problem I had with the 1903 and the 1905

           20  is that the data that was collected at low flow did not

           21  allow me to estimate the gage height at zero flow.  So

           22  that's why I didn't use those.  I used the two years

           23  where I was able to, with the existing stage data, make

           24  that estimation of zero flow.  Without the zero flow, I

           25  wouldn't know what the depth was, so...
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            1            But, no, I certainly looked at it.

            2      Q.    And the zero flow is your estimate that you

            3  came up with; is that right?

            4      A.    It's an estimate that I came up with using a

            5  USGS methodology.

            6      Q.    And I believe you cited to a paper.  Is that

            7  a published, recognized USGS methodology?

            8      A.    It is.  It's a methodology that -- I brought

            9  the reference to the USGS document that describes the

           10  methodology.  That methodology was then taken by Win

           11  Hjalmarson, who I know you know, and he is credited --

           12  and I have a printout from the program.  He is credited

           13  with taking that methodology and coming up with the

           14  equivalent procedure.

           15            And then Ingersoll, who I referenced, took

           16  Mr. Hjalmarson's method and coded it into Excel.  So

           17  the printout I've got, giving credit to Mr. Hjalmarson

           18  as being the one who originated the model that I used.

           19      Q.    What is it about the 1903 and 1905 data sets

           20  that precluded you from estimating the zero flow gage

           21  height?

           22      A.    It gets a little complicated.  So,

           23  Commissioners, I apologize in advance.

           24            What the program does is it uses the three

           25  measurements -- it uses three measurements towards the
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            1  lower end of your field measurements and plots those

            2  and comes up with a relationship to then extrapolate

            3  down to zero flow, and how those lower three

            4  measurements are related with each other dictates

            5  whether the model can get a fit.

            6            So probably the easiest way to explain it is

            7  the datas for 1903 and 1905, when I attempted to use

            8  the model to fit those numbers, it wouldn't calculate

            9  for me a zero flow.  So for whatever reason, the data

           10  were not consistent with the methodology, so...

           11      Q.    Do you know what your percent error could be

           12  on your estimate for these stage zero gage height

           13  calculations?

           14      A.    You know, neither the USGS methodology book,

           15  of which Mr. Hjalmarson based his method on, nor his

           16  method in the program provided an error, so I don't

           17  know.  I will say, however, that this methodology is

           18  prescribed by the USGS when they're analyzing their

           19  streamflow records; but, again, I don't know what the

           20  error bar is.

           21      Q.    Certainly makes a difference what your

           22  estimate projects as the zero flow value than what you

           23  come up with as the median depth for at Roosevelt; you

           24  would agree?

           25      A.    I didn't look at median depth.  When you say
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            1  median depth, using median flow data for average depth?

            2      Q.    Yes.

            3      A.    I'm just trying to understand what you were

            4  saying.

            5      Q.    Yes.

            6      A.    What estimate you have of stage is critical

            7  in this analysis I did.  So you can imagine I was --

            8  for everyone's sake, I was happy that I at least could

            9  find two years, 1902 and 1904, where I could make that

           10  estimate.  I can only imagine your questions,

           11  Mr. Slade, if I only had had one.  So it was the best I

           12  could do with the data I had.

           13      Q.    I believe Commissioner Allen asked this

           14  question.  It looks like from 1902 to 1904 there was

           15  significant sediment deposition at the gage that would

           16  have caused the zero value to increase; am I reading

           17  that correctly?

           18      A.    I don't know if I came to the conclusion that

           19  there was a lot of sediment deposition.

           20            Maybe, Mr. Allen, you can --

           21      Q.    Well, let me ask you this:  Why is the zero

           22  value for 1902 significantly different than the zero

           23  value for 1904?

           24      A.    I think -- let me see here.  Between 1902 and

           25  1904, the thing that's difficult is we don't know what
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            1  happened in 1903.  Between 1902 and 1904 the stage came

            2  up, which would indicate some sedimentation between

            3  those years.  The thing that's difficult to know, and

            4  these sand channels can be quite variable over shorter

            5  periods of time, is, between 1902, did it come up, and

            6  then after the typical spring runoff, did it come back

            7  down again, to only go back up again, so...

            8            But grossly from 1902 to 1904, my estimates

            9  of zero stage went up, and so -- and that's at that

           10  point, and so the cross section, at least locally then,

           11  filled up between those two years at the gage site.

           12      Q.    So the same question for the at Roosevelt

           13  reconstructed median depth.  Excuse me, maximum depth

           14  is what you have for the at Roosevelt.  You call it a

           15  maximum depth at your 50 percentile flow?

           16      A.    Yes.

           17      Q.    Is that deep enough for a historical wooden

           18  loaded canoe?

           19      A.    I wouldn't be able to answer that unless I

           20  knew more about the construction of that boat.  And I

           21  think this provides us an indication of the depth of

           22  water at the gage site, and I think that depending on

           23  how that boat is loaded, if this is the maximum, then

           24  that means there's going to be a minimum or values less

           25  than that, and I would say that those type of depths
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            1  would present a challenge or certainly could present a

            2  challenge.

            3      Q.    And do you have the same answer then for a

            4  historical wooden small boat?

            5      A.    Yes.

            6      Q.    Did you do anything to calculate what the

            7  minimums would be in that gage area?

            8      A.    The minimum depths?

            9      Q.    Yes.

           10      A.    No.  Only that they would be lower than these

           11  maximums.

           12      Q.    Let's pull up, if you could, Figure 10A from

           13  your report, and this is a figure which depicts your

           14  measurement of a cross section on the Upper Salt

           15  April 7th, 2015; is that correct?

           16      A.    Yes.

           17      Q.    And you did this measurement yourself?

           18      A.    Yes.

           19      Q.    One question I have, to begin with, is, all

           20  the way on the left side at the zero feet point, what

           21  happens to the water there?  It seems that there's not

           22  really a bank drawn.

           23      A.    Yeah, this was an interesting case where

           24  there was a boulder right at left water edge looking

           25  downstream.  So the boulder was literally right at my
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            1  zero point.  So I went from a boulder to water.

            2      Q.    Gotcha.

            3      A.    So that's why it dropped off like that.  I

            4  could understand why that would look a little unusual,

            5  but that's what I saw in the field.

            6      Q.    Do you have any pictures that you've

            7  submitted of this cross section area?

            8      A.    Dropped my camera before, unfortunately.  I

            9  do have Google Earth images of where I was.  That

           10  location is what I GPSed.  Also dropped my GPS unit in

           11  the water, but, fortunately, that was waterproof.  But

           12  with an accuracy of about, I think, plus or minus

           13  15 meters, that's where I was, so...

           14      Q.    I can relate to dropping cameras in the

           15  water.

           16      A.    I have since gotten a waterproof digital

           17  camera, which should save further heartache.

           18      Q.    Right in the middle of this cross section

           19  there is -- from about 56 feet to, I don't know,

           20  85 feet, so let's call that a 30-foot section, that's a

           21  foot and a half deep or deeper; do you see that?

           22      A.    I do.

           23      Q.    Would a wooden canoe or a small boat loaded

           24  have any problem in that section?

           25      A.    I'll answer that two ways.  If they could
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            1  figure out that that was the section and somehow look

            2  below the water surface, I would say that would help

            3  them, because it's probably the deepest of the cross

            4  section.

            5            But having been out there, Mr. Slade, this

            6  even being a riffle and not a rapid, the flow rate and

            7  the turbulence was pretty good here, and this is

            8  another situation where we're not putting a boat on a

            9  flat body of water and measuring its draft.  This would

           10  be a case where that loaded boat is going through,

           11  granted not very rough water, but rough enough water

           12  that it's turbulent, and there would be some up and

           13  down motion.  So I'm not even convinced that a heavily

           14  loaded small craft might scrape bottom even on this.

           15      Q.    You're aware that this section of the river

           16  is boated frequently at all boating levels?

           17      A.    By, as I understand, certainly kayaks at all

           18  levels, but not rafts at all levels.  Modern plastic

           19  kayaks.

           20      Q.    And you've got a flow rate of 296 cfs, which

           21  is close to your reconstructed flow rate; is that

           22  right?

           23      A.    Yes, with only one clarification, Mr. Slade.

           24  I think I said during the direct that measurement was

           25  the provisional flow.  It's since been approved at 301,
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            1  for those keeping score.  So a little bit higher has

            2  been approved now, when I was out there.

            3      Q.    Has any boater that you've talked to ever

            4  told you that the riffles are difficult to boat on the

            5  Salt?

            6      A.    I have not talked to boaters on the Salt, and

            7  nor have I heard a boater that I've heard even refer to

            8  who's ever taken a wooden boat down.  I think you've

            9  mentioned that your experts say that they could take a

           10  wooden boat down.  I think what would be great for us

           11  all is if we actually could talk to someone who did;

           12  but, unfortunately, such a person hasn't been brought

           13  forth by either side.

           14      Q.    Did you ever consider getting a wooden boat

           15  and putting it on the river?

           16      A.    I'm not a lawyer, Mr. Slade, but as I

           17  understand, the burden in this case is not mine.  It's

           18  yours and Mr. Helm's, so...

           19      Q.    Did you ever consider that?

           20      A.    No.

           21      Q.    And did you bring a boat with you when you

           22  went to this section?

           23      A.    No.

           24      Q.    Figure 10B, please.

           25      A.    Sure.
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            1      Q.    Did I hear you correctly before that you do

            2  own a canoe?

            3      A.    You misheard me.

            4      Q.    Okay.  You don't own a canoe?

            5      A.    No.

            6      Q.    Do you own any boats?

            7      A.    No.  I think my previous testimony was I was

            8  asked -- I don't think I've ever been asked if I own a

            9  boat.  I was asked if I had done any boating, and I

           10  talked about my experiences in Colorado and Utah.

           11      Q.    And the same question regarding the edges of

           12  your measured riffle.  Both edges are below the water

           13  line, so can you explain what happened on those edges?

           14      A.    Yeah.  This is another case, and it was

           15  convenient for me to stretch my tape, is to pick where

           16  the riffle was and an area where you've got a boulder

           17  to secure the tape, if you will, and then secure it on

           18  the other side.  So that's why you've got essentially a

           19  value of, what, 1 and a half or 1.7 feet or so right at

           20  the edge.  It was at that point there was a big boulder

           21  that represented the left edge of water.

           22      Q.    So that was the end of river left?

           23      A.    Correct.

           24      Q.    Because that is the deepest section of the

           25  river, so if it continued, it would affect your average
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            1  and potentially your maximum depth?

            2      A.    Right, and that boulder defined the edge, so

            3  it went from zero to 1.6 or 7 just like that.

            4      Q.    And do you see there a quarter on the left

            5  side, for 15 feet of width that's greater than a foot

            6  and a half depth?

            7      A.    Yes.

            8      Q.    And this is at -- below your reconstructed

            9  median flow?

           10      A.    It is.  I think I mentioned with Mr. Hood,

           11  but for the record, the number 362 is provisional.  The

           12  approved number when I was out there at about

           13  1400 hours was 373, so add about 10 cfs.

           14            Let me refer to my reconstructed flow.  I

           15  think I'm about 15 percent less than my median flow.

           16  The median I have is 443.  So 373 versus 443.  And I

           17  will again point out for the record that that's a less

           18  than 443.  In my opinion, that's an upper limit.  So I

           19  don't think it would be unreasonable that the actual

           20  flow number, the actual reconstructed median is perhaps

           21  right in line with 373.

           22      Q.    Well, as we talked about earlier, you've

           23  continued to cite to your numbers as being less than

           24  and your numbers being high numbers.  But when it comes

           25  to comparing your numbers to the standard-bearer 1952
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            1  BOR report, your numbers are below what they came up

            2  with?

            3      A.    Again, Mr. Slade, what the Bureau did is come

            4  up with an average flow.  I've never calculated the

            5  average flow.  I either did the 25th percentile or the

            6  median flow.

            7            So you asked me, well, how does that relate

            8  to average flows.  And I said as a rule of thumb, it

            9  typically should be bracketed by the 25th and the 50th,

           10  being closer to the 25th percentile.  But I can't sit

           11  here today and say for the period of record I use

           12  that -- I looked at and all those daily flows, if I

           13  took their average, not their median, and then added my

           14  reconstructed flows, that I would be necessarily above

           15  or below that not 710, as you correctly pointed out,

           16  and I thank you for that, but, what was it, 900 and --

           17      Q.    80.

           18      A.    -- 80, so...

           19      Q.    So your --

           20      A.    And I don't know because I didn't calculate

           21  the average flow from that period of record.  I stuck

           22  to the 25th percentile and the 50th percentile.

           23      Q.    Then how can you sit here today and continue

           24  to state that your flows are on the upper end?

           25      A.    Oh, I feel very strongly based on my
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            1  reconstruction techniques, and I think, again, they're

            2  very conservative.  You want to perhaps point out that

            3  the water use in the ADWR report might result in more

            4  water being taken out of the river; but what you're not

            5  addressing is the actual consumptive use of the water,

            6  which is what Mr. Hjalmarson did for the Verde.  You're

            7  also not accounting for the fact that those were

            8  diversion measurements made in the 1980s and '90s.  And

            9  you've never considered that the efficiency of the

           10  irrigation system in the '80s and '90s might have been

           11  different than the irrigation systems in place in the

           12  teens and the '20s and '30s, of which we looked at.

           13            But if nothing else -- and I would be more

           14  than happy to make this calculation for the Commission.

           15  If you want me to take the consumptive use numbers from

           16  the Upper Salt HSR and follow an approach similar to

           17  what Mr. Hjalmarson did in the Verde, my consumptive

           18  uses will go from about 7.2 acre-feet per acre down to

           19  less than 3.  And so I will be diverting even less

           20  water back -- or out of the river and putting it back

           21  in.

           22            So I would be more than happy to do those

           23  calculations, but I will stick to my original position,

           24  and I feel very strongly that my reconstructed flows

           25  are on the high side, and I am putting far more water
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            1  back into the river than anyone else has, including an

            2  expert that you apparently thought followed sound

            3  procedures in the Verde.

            4      Q.    But the only explanation you have for the

            5  1952 report being higher than your numbers is that you

            6  don't know how to compare your numbers to the 1952

            7  report?

            8      A.    That's a gross mis -- you're suggesting I

            9  don't know how to calculate an average flow.  I have

           10  simply not done the calculation.  I certainly could

           11  take all of the daily flow records in my period of

           12  record, and I think I know, Mr. Slade, how to calculate

           13  an average.  I didn't do that.  So to suggest I don't

           14  know how to do it is just wrong.

           15      Q.    Did you do anything to measure the weights of

           16  canoes used today on the Upper Salt versus the weights

           17  of historical canoes?

           18      A.    No.  As a general matter, in the testimony

           19  that I've heard regarding the lightweight nature of

           20  plastics, I think even a layperson would conclude that

           21  lightweight plastics are probably going to be less

           22  heavy than an oak plank.

           23            So it's as much of a layperson's conclusion

           24  that modern boats of the same dimensions built of wood

           25  versus plastic, the plastic would be lighter.  Beyond
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            1  that general comparison, I have not made any specific

            2  comparisons.

            3      Q.    Are you aware that there's a range of

            4  different types of modern canoes, from very lightweight

            5  to just plastic canoes?

            6      A.    The trips I went down were in an aluminum

            7  canoe, which we don't talk about very much.  I haven't

            8  heard much about aluminum canoes.  So, yes, certainly

            9  there is a range of different materials that have been

           10  used to construct canoes.

           11      Q.    So when the Supreme Court says, in PPL

           12  Montana, lightweight canoes or kayaks, did you do any

           13  determination to understand what types of boats are

           14  used on the Salt and if they are, in fact, lighter than

           15  historical boats?

           16      A.    When I read PPL Montana and then thought

           17  about the boats that are currently being used for

           18  modern recreational boating on the Upper Salt, I think

           19  the Supreme Court was addressing our particular case of

           20  what we're looking at here, of a contrast between

           21  historic wooden boats and whether they would have the

           22  same durability, maneuverability, weight, et cetera, as

           23  a modern craft.

           24            So they didn't provide any more details than

           25  that, but I think they were drawing the contrast
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            1  between those two types of boats.

            2      Q.    So you made the assumption that canoes used

            3  on the Upper Salt are lightweight canoes?

            4      A.    Are we talking modern canoes?

            5      Q.    Modern canoes.

            6      A.    I haven't seen, and please correct me if I'm

            7  wrong, that anyone has taken a historic wooden canoe

            8  down the Upper Salt, but maybe someone has.

            9      Q.    That's not my question.  My question is, did

           10  you make an assumption that modern canoes used on the

           11  Upper Salt are lightweight canoes?

           12      A.    Yes, that they are -- they're modern craft;

           13  that the canoes that are in use by people are -- and I

           14  probably should make one clarification.  Mr. Sparks

           15  could probably correct me if I'm wrong, but I don't

           16  believe open canoes are allowed through portions of

           17  Segment 2 under certain flow conditions, I think due to

           18  safety concerns, and that's even using modern craft.

           19      Q.    We don't know when that policy was put in

           20  place, do we?

           21      A.    I don't.  Maybe you do.

           22      Q.    Could have been in October of this year?

           23      A.    I don't know.  I just -- I remember hearing

           24  that, and the only thing I could think of is maybe a

           25  liability issue, where people in open canoes were being
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            1  injured in that section, and maybe the tribe didn't

            2  want to assume that liability; but I don't know.

            3      Q.    The Apache have an interest in this case,

            4  right?

            5      A.    The San Carlos Apache is represented here,

            6  but I don't think I've seen anyone from the White

            7  Mountain, unless Mr. Sparks represents the White

            8  Mountain Apache.  I don't know.  I think he just

            9  represents the San Carlos in this case.

           10      Q.    Have you seen pictures of the Arizona Game &

           11  Fish canoes that have been used on the Salt?

           12      A.    Not on the Salt.  I think I've seen one on

           13  the Verde.

           14      Q.    Have you made any determination on the weight

           15  of the canoes used by Arizona Game & Fish on the Salt?

           16      A.    In their -- I just remember they look like a

           17  green plastic canoe.  Beyond that, no.

           18                 CHAIRMAN NOBLE:  Mr. Slade, let's take a

           19  break, 2:40, about 15 minutes.

           20                 (A recess was taken from 2:22 p.m. to

           21  2:38 p.m.)

           22                 CHAIRMAN NOBLE:  Mr. Burtell, are you

           23  ready?

           24                 THE WITNESS:  I am.

           25                 CHAIRMAN NOBLE:  Mr. Slade?
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            1                 MR. SLADE:  Ready.

            2                 CHAIRMAN NOBLE:  Let's start.

            3  BY MR. SLADE:

            4      Q.    What was your criteria for picking the two

            5  riffles that you did pick to measure the cross sections

            6  of?

            7      A.    It was primarily an access issue, Mr. Slade.

            8  Those were two points -- as you indicated, I didn't

            9  float the river, so those were two places where I could

           10  drive in.  The third being, of course, at the gage near

           11  Roosevelt, also could drive in, but we talked about why

           12  I didn't take a riffle measurement there.

           13      Q.    Did you see a location that had a riffle that

           14  was shallower in either of those areas?

           15      A.    My focus was finding a place -- I'll start

           16  with the upper riffle.  I was driving along the road

           17  and was looking down into the channel, and I looked for

           18  a spot where I could safely park and also hike down

           19  where there was a visible riffle.

           20            I also was looking for a riffle that had been

           21  mapped in that reference that I put in my report where

           22  I counted up the number of riffles, I think it was 97

           23  or so in Segment 2.  So I wanted to go into an area

           24  that had been previously classed as having a riffle.

           25  And beyond that, you know, I picked a section where the


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        SALT RIVER     VOLUME 14      02/24/2016
                                                                      3102


            1  channel was relatively uniform width and took a

            2  measurement.

            3      Q.    My question was, did you see a riffle that

            4  was shallower in those two areas?

            5      A.    I didn't look at other riffles.  Yeah, I --

            6  well, I saw other riffles; but once I parked, I went

            7  down and looked at the riffle that I did.  I didn't

            8  make any other measurements, if that's what you're

            9  asking.

           10      Q.    All right.  What is your -- for each segment,

           11  what is your drought level and flood level, in terms of

           12  flow volume?

           13      A.    Sure.  I didn't look at the drought level

           14  per se for my reconstructions or depths, because they

           15  would have been less than the medians.  So my focus was

           16  trying to get a sense of median or perhaps higher level

           17  depths and flows.  So I didn't look at the drought.  If

           18  I had, the numbers for flow and depths would have been

           19  less.

           20            I looked at the median flow and I looked at

           21  the 25th percentile as, in my opinion, representative

           22  of typical flow conditions and upper flow conditions.

           23      Q.    For Segment 1, is there a number that you

           24  have in mind that would signify the river is in drought

           25  this number and below of cfs?
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            1      A.    I didn't evaluate, again, on the drought

            2  side, because those depths and flows would have been

            3  less than my median flows.  So I didn't think it was

            4  worthwhile to the Commission to just present them

            5  numbers that would have been lower than my median

            6  flows.

            7      Q.    And would you say the same then, you don't

            8  have a lower drought number for Segment 2 or Segment 3?

            9      A.    Yes.

           10      Q.    And how about for flood flow?  Is there a cfs

           11  for Segment 1, 2 or 3 where you would consider the

           12  river in flood condition?

           13      A.    Not flood per se, but trying to capture the

           14  intent of Winkleman, where they talked about ordinary

           15  conditions absent floods or drought, I used the

           16  25th percentile as the upper range of flows that would

           17  still be typical.

           18            And what that means then is that the

           19  25th percentile, there is 25 percent of the time when

           20  the flows are going to be higher.  So I picked that as

           21  an indication that out of about three months of the

           22  year, and not necessarily a consistent three months,

           23  but a cumulative three-month time block I'm not looking

           24  at as the upper flow regime.

           25      Q.    So it's your opinion then, based on
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            1  Winkleman, that above your 25 percentile the river is

            2  not in an ordinary condition?

            3      A.    That's how I interpreted Winkleman from a

            4  flow reconstruction perspective.

            5      Q.    And would you say the same, that below the

            6  25th percentile -- below your 75th percentile for --

            7  even though you didn't calculate it, but if you use the

            8  25 percent for the flood, then below your

            9  75th percentile, if you had calculated it, that would

           10  be a drought condition?

           11      A.    I might look at the droughts a little bit

           12  differently because of there's a baseflow condition

           13  versus runoff condition.  So I'll just say, again, it

           14  would be less than the 50th percentile; but whether I

           15  would use the 25th or the 20th or the 30th, I really

           16  didn't evaluate.

           17      Q.    Did you do anything to calculate what the

           18  baseflow is for Segment 1, 2 or 3?

           19      A.    No, other than it would be lower than the

           20  50th percentile.

           21      Q.    And why do you say that it would be lower

           22  than the 50th percentile?

           23      A.    When you look at various published documents

           24  and published streamflow records, there is periods of

           25  time, particularly in the fall, when there's no
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            1  snowmelt left and the monsoons have come and gone, when

            2  pretty much all that is feeding the river system at

            3  that time is not either snowmelt or precip, but it is

            4  groundwater baseflow.

            5            And so when you look at those numbers, that's

            6  when the measured flows are typically the lowest.  So I

            7  did look at those data over time, and that's when you

            8  get the lowest flows.  That's what I would consider to

            9  be baseflow.

           10      Q.    Is the snowmelt period, in your opinion,

           11  flood flow, from a sense that it's not the ordinary

           12  condition of the river?

           13      A.    It depends on the year.  Certainly some flood

           14  flow events -- or I should say some spring snowmelt

           15  events create a lot more flow than others.

           16            Again, with all of the data collected, I

           17  didn't look at the highest 25th percent of those flows.

           18  I think the majority of those are going to be flows

           19  where they're not necessarily typical years.  Those are

           20  going to be some pretty high flows.

           21            For a given month of February, just for that

           22  month, a typical flow might be higher than the

           23  25th percentile for the full period of record.

           24      Q.    So is the snowmelt period, on an average, is

           25  that snowmelt period, in your opinion, considered


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        SALT RIVER     VOLUME 14      02/24/2016
                                                                      3106


            1  outside of the ordinary condition of the river?

            2      A.    In a typical snowmelt year, that month or

            3  month and a half of high flows is going to certainly be

            4  greater than the median flow for the whole year, and in

            5  some years greater than the 25th percentile.  There are

            6  also years where that snowmelt -- and it sounds like

            7  there's a disagreement between who I talk to and who

            8  you had as a witness about the rafting season, but

            9  there are some winters where there's little snow and

           10  the runoff conditions are such that it doesn't sound

           11  like they can commercially boat.  So there are some

           12  spring runoff years where the flows are quite modest.

           13      Q.    I'm trying to get a specific answer, because

           14  Winkleman, as you know, directs the Commission to

           15  consider the ordinary condition of the river.

           16      A.    Yes.

           17      Q.    So on an average -- and I'll try and ask it

           18  again.  On an average, is the snowmelt period, if you

           19  looked at the average flows during that snowmelt

           20  period -- and if you didn't look at that period as an

           21  average, that's fine too.  If you looked at that

           22  average of the snowmelt period from year to year, is

           23  that inside the ordinary condition of the river?

           24      A.    I would say that -- I wouldn't look at

           25  averages.  I would look at median flows.  I would say
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            1  that there could be some month -- or some days during

            2  the spring snowmelt where the flows on those days are

            3  greater than what I would consider to be typical flow

            4  conditions.  Typical being that even in an ordinary

            5  year, there might be a couple of weeks where the flow

            6  is, even during a typical snow year, greater than

            7  normal, or I should say greater than the long-term

            8  median, but still within the range of what's typical

            9  for the river.

           10            I'll just say again, Mr. Slade, and I'm not

           11  trying to be evasive here, is I did not look at the top

           12  25th percentile of flows.  Some of those flows may

           13  occur during a typical snow year.  I think the majority

           14  of them would be in more than a typical snow year.

           15      Q.    Did you do anything to assess what the

           16  average median flow is for the snowmelt period?

           17      A.    When you use the word "average median," I

           18  don't know what that means.

           19      Q.    Take all the years that we have gage data for

           20  and look at the mean daily discharge and look at the

           21  median for the snowmelt period and assess if that's

           22  within an ordinary period for the river?

           23      A.    I understand that, when you said median/mean

           24  or mean/median.  I did not, in my analysis, do a month

           25  by month.  My medians were calculated using all the
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            1  data throughout the year and throughout the period of

            2  record.  So I didn't do a monthly analysis.

            3      Q.    You've read the Special Master's report, as

            4  we've previously talked about, correct?

            5      A.    In Utah?

            6      Q.    In Utah, correct.

            7      A.    Yes.

            8      Q.    Yeah, I should specify there.

            9            And you've read it specifically with regard

           10  to what he had to say about the San Juan; is that

           11  right?

           12      A.    I actually read it with respect to the

           13  San Juan, the Green, the Grand, and the Colorado.

           14      Q.    You've read the whole report then?

           15      A.    I certainly looked at his description of all

           16  four rivers' segments.

           17      Q.    Do you know what recreation was going on on

           18  the San Juan at the time the Special Master made his

           19  determination that it was nonnavigable?

           20      A.    I understand that there was recreational,

           21  like, commercial sight-seeing in the Green -- on the

           22  Green and the Colorado in the Moab area; but I don't

           23  know if there was any recreational boating going on on

           24  the San Juan at that time.

           25      Q.    And do you remember if the Special Master in
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            1  that same report stated that recreational activity is a

            2  form of commerce, in his opinion?

            3      A.    I think he -- that sounds correct, yes, that

            4  he considered that as a commercial activity.

            5                 MR. SLADE:  Those are all the questions

            6  that I have.  Thank you, Mr. Burtell.

            7                 CHAIRMAN NOBLE:  Is there anyone else

            8  who wishes to question Mr. Burtell?

            9                 Mr. Helm, as soon as Mr. Slade vacates

           10  the area to be occupied by the questioner, then you can

           11  have an opportunity to get in there and adjust the

           12  microphone.

           13                 MR. HELM:  I appreciate that.

           14                 CHAIRMAN NOBLE:  If you're ready, please

           15  go ahead, Mr. Helm.

           16                 MR. HELM:  I'm ready, Chairman.

           17                 CHAIRMAN NOBLE:  Okay, we're going to

           18  have to fix that microphone a little bit.

           19                 (A brief recess was taken.)

           20

           21                    CROSS-EXAMINATION

           22  BY MR. HELM:

           23      Q.    Hello, Mr. Burtell.  Here we go again, huh?

           24      A.    Good afternoon, Mr. Helm.  How are you?

           25      Q.    I'm good.
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            1            I would like to pick up kind of right where

            2  you left off with Eddie, because I was a little shocked

            3  and fascinated by your testimony about determining

            4  ordinary and natural.

            5      A.    Okay.

            6      Q.    As I understand it, you are familiar with the

            7  Winkleman decision?

            8      A.    I am.

            9      Q.    Okay.  Just let me read you --

           10      A.    I'm just making sure my microphone was on.

           11      Q.    Just let me read you one short paragraph from

           12  it.

           13      A.    Sure.

           14      Q.    "Applying these definitions, we conclude that

           15  ANSAC was required to determine what the river would

           16  have looked like on February 14th, 1912, in its

           17  ordinary (i.e., usual, absent major flooding or

           18  drought) and natural (i.e., without man-made dams,

           19  canals, or other diversions) condition," okay?

           20      A.    Okay.

           21      Q.    That's what the Commission has got to

           22  determine.  I have just heard you testify that you did

           23  not consider drought.  Is that -- do I understand your

           24  testimony correctly?

           25      A.    You misunderstood my testimony.
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            1      Q.    Okay.  You did consider drought?

            2      A.    I was looking at reconstructed streamflows

            3  and reconstructed depths.  I came to the conclusion,

            4  Mr. Helm, that median flows had certain -- under median

            5  flow conditions, the discharges were certain amounts

            6  with associated stream depths.

            7            Had I also looked at drought conditions, the

            8  flows and the depths would have been less.  My

            9  contention is that at median flow levels, the river was

           10  not navigable with those depths.  So if they weren't

           11  navigable under median flow conditions, I didn't think

           12  it would add to my analysis or the Commission to do

           13  analyses when the flows and the depths are lower.

           14      Q.    Okay.  So if I understand what you're telling

           15  me, you're telling me that the Commission cannot rely

           16  on your report to determine drought conditions on the

           17  river, as directed by Winkleman?

           18      A.    I think the Commission can use the data in my

           19  report and come to the conclusion that my median flows

           20  and median depths are greater than the flows and depths

           21  that would occur under drought conditions.

           22      Q.    And they cannot determine what the flows and

           23  depths would be at drought condition; am I correct?

           24      A.    Less than the numbers in my report for

           25  medians.
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            1      Q.    You're telling them it's less, but they can't

            2  determine how much less, right?

            3      A.    How much less I didn't evaluate.

            4      Q.    So bottom line is, we don't know, from your

            5  report, what drought is, other than it's less than

            6  median?

            7      A.    That is correct.

            8      Q.    Same set of questions with respect to flood.

            9  You've examined up to, as I understand it, the

           10  25th percentile?

           11      A.    That's right.

           12      Q.    Okay.  But I've heard you testify here

           13  shortly ago that the 25th percentile may or may not be

           14  flood, true?

           15      A.    It all depends on how you define the word

           16  "flood."  And, unfortunately, Winkleman doesn't provide

           17  us much guidance as to that.  I don't know if Winkleman

           18  was suggesting that in a typical runoff year, that

           19  those -- that week or two when the Salt River is

           20  running its highest, even under normal conditions,

           21  whether that would constitute flood flow conditions.

           22            So I made the professional decision, and

           23  we'll let the Commission and you decide if I've done it

           24  incorrectly, to use the 25th percentile to represent

           25  the upper limit of flows which I consider are typical,
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            1  with the full understanding that navigability has to be

            2  evaluated in a regular, continued use of time.

            3            A couple of months of higher flows, in my

            4  opinion, does not also address this issue about

            5  regular, continued and extensive use.

            6      Q.    As I understand it, what you're saying is

            7  that from your perspective, flood flow occurs at least

            8  25 percent of the time in a given year on the Salt

            9  River.  Is that wrong?

           10      A.    Within the 25th percentile I did not look at,

           11  there are certainly going to be extreme flood flow

           12  events that don't occur in a typical year.

           13            Within that 25th percentile, there may also

           14  be some days when that is the highest runoff that would

           15  occur during spring snowmelt even in a typical year.

           16  But, Mr. Helm, we were not charged, in my opinion, by

           17  looking simply at every single flood event.  Part of

           18  the definition of navigability, in my mind, also

           19  addresses the issue about regular, continued, extensive

           20  use.  That type of boating activity for a month of

           21  flows that are at the higher end, in my opinion, would

           22  not allow a river to have a continued extensive use of

           23  navigation.

           24      Q.    Okay.  We've heard your speech.  Now answer

           25  my question, please.
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            1      A.    Please repeat your question.

            2      Q.    I certainly will.  Which is, at the

            3  25th percentile, that equals one-third of a year.  Is

            4  the Salt River in flood stage -- or, I'm sorry,

            5  one-fourth of a year.  Is the Salt River in flood stage

            6  one-fourth of the year?

            7      A.    In a typical year, there is usually a month

            8  or a month and a half of higher flows that might be

            9  within that 25th percentile.

           10      Q.    Are the higher flows flood flows?

           11      A.    I think you could characterize those as high

           12  water, and high water being floodwaters.

           13      Q.    Okay.  So you agree that the Salt River is

           14  not in flood stage 25 percent of the time in a given

           15  year?

           16      A.    It depends on what type of year you're

           17  talking about.

           18      Q.    Have to be a special year to be there,

           19  wouldn't it?

           20      A.    I don't understand your question.

           21      Q.    Significantly high flows for 25 percent of

           22  the year?

           23      A.    Again, I would say that in a typical runoff

           24  year, for a month or a month and a half the flows are

           25  going to be elevated.  Those high flows could be
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            1  considered flood flows.  In a wetter winter, those

            2  flows are going to be even greater.

            3            So within the three-month window or the

            4  25th percent window I did not look at, Mr. Helm, there

            5  are going to be some flows that occur in a typical

            6  year, and some of that 25th percentile would be high

            7  runoff flows in a wet year.

            8      Q.    So how does the Commission determine, using

            9  your report, what years are high wet years and what

           10  years are flood years?

           11      A.    What I did is I didn't try to parse that out.

           12  I looked at a period of record.  I looked at all of the

           13  daily measurements in that period of record and

           14  didn't -- and ranked them from highest to lowest, and

           15  the top 25th percentile I didn't look at.

           16      Q.    You did not look at the top 25th percentile?

           17      A.    That's where I made my cutoff.

           18      Q.    So at least the possibility exists that if

           19  the Commission adopts your approach, they are going to

           20  be including some flows that would fall into the

           21  ordinary category of flows as defined by Winkleman?

           22      A.    It's my position that the 25th percentile is

           23  a reasonable upper level of what's ordinary.

           24      Q.    But you won't say it's flood, will you?

           25      A.    It does include high runoff events that occur
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            1  in the springtime.

            2      Q.    But it can also include events that are not

            3  considered floods, correct?  You've already testified

            4  to that.

            5      A.    Oh, certainly within the 50th percentile and

            6  the 25th percentile, there will be data that is not

            7  snowmelt runoff.

            8      Q.    You also talked, when you talked to Eddie,

            9  you had this wonderful on-running discussion about

           10  medians versus averages and what have you.  And did I

           11  understand you correctly to say that in calculating

           12  medians, you only did it on a yearly basis?

           13      A.    We talked about medians under various

           14  contexts.  With respect to the median flows I

           15  reconstructed, it was the median of daily flow data

           16  over the period of record.

           17      Q.    For a year, on a year-to-year basis?

           18      A.    No, for all of the daily measurements for all

           19  the months in all the years within my period of record.

           20      Q.    Well, from the '26 to '39 period, is that

           21  what you're talking about?

           22      A.    Yes.  I think that was the Chrysotile gage.

           23      Q.    I don't remember the specific numbers.  I'm

           24  just -- that's my recollection.  Am I close?

           25      A.    And what I did for that, Mr. Helm, is I
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            1  looked at -- I grouped all of the mean daily flow

            2  values and took the median, the middle, of all of those

            3  values ranked from highest to lowest.

            4      Q.    Do we have a chart, like, is it 7 in here,

            5  that shows that?

            6      A.    Sure.

            7      Q.    Which one is it?

            8      A.    Yeah, let me pull that up for you.

            9            Mr. Helm, if you'll go to my Table 7.

           10      Q.    Takes me a while to get there on this thing.

           11      A.    Take your time.

           12      Q.    I got it.

           13      A.    If you go over to the sixth column, that

           14  50th percentile is for the period of record using gage

           15  data, with no attempt to reconstruct flows on my part,

           16  ranking them from largest to smallest and taking the

           17  middle value.  That's what the 50th percentiles are.

           18      Q.    Mean average, another way of saying that?

           19      A.    No.  Mean average is a very different thing

           20  than these medians.  This is the median --

           21      Q.    Median average, 50 percent?

           22      A.    Yeah, I believe Mr. Slade used the phrase.

           23  And so as you've seen with all of the hydrologists, we

           24  always pause to try to understand exactly what the

           25  question is being asked.
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            1            I'll just say again, for the record, this is

            2  the median of the mean daily flow data or the median of

            3  the daily data.  And the only reason one has to say a

            4  mean daily value is they collect the data at most of

            5  these gage sites every 15 minutes, so there's all of --

            6  however many 15 minutes there are in 24 hours, they

            7  take all of those 15-minute snapshots and average them

            8  up, and that's a mean daily flow for that day.

            9      Q.    Okay.  We don't have an illustrative table or

           10  chart -- I forget which one. -- that has the little

           11  dots like the tree ring thing for --

           12      A.    Not for --

           13      Q.    -- for this data?

           14      A.    I'm sorry to interrupt you.  I should let you

           15  finish.

           16            No, my tree ring analysis was annual flow

           17  data reconstructed from the tree rings, not average

           18  data or median data.

           19      Q.    It's a different set of data than what we

           20  have in this example?

           21      A.    That's right.

           22      Q.    Is there any way to match them up?

           23      A.    We spent a lot of time, I did with Mr. Slade,

           24  discussing how those annual reconstructed values

           25  compare to these.  In my opinion, perhaps what's a
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            1  better comparison as to the representative nature of my

            2  time periods versus the full period of record is, the

            3  analysis period I used, as measured, matched very

            4  closely to the values that Mr. Fuller presented when he

            5  had a longer period of record.

            6      Q.    One other thing that occurred to me when you

            7  were doing your tree ring discussion, and we got -- at

            8  least as I understood it, that tree ring study extends

            9  into periods when there's USGS data available?

           10      A.    That's correct.  There's -- more recently,

           11  there's an overlap, which allows them to then take the

           12  tree ring data and go back in time.

           13      Q.    Okay.  Did you check the tree ring data that

           14  they developed for that overlap period against the

           15  actual data, to see how close to being together they

           16  were?

           17      A.    They had a chart which compared what they

           18  reconstructed, even at the same time when they had gage

           19  data, and it matched pretty well.  I don't remember.

           20  They used very statistical measures to match the two.

           21  That was a published study that was done, and as I

           22  recall, the correlation was good enough between what

           23  they reconstructed and what was actually measured when

           24  the gages were operating to give them confidence to go

           25  back in time; but I don't know the exact statistical
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            1  measure of the match.

            2      Q.    Well, any correlation would be good enough to

            3  go back in time, as long as I could make the adjustment

            4  for the correlation, correct?

            5      A.    I'm not a dendrochronologist, but they go

            6  through a lot of statistical analysis, and I think they

            7  have various thresholds; that if they can't make a

            8  statistically valid comparison between their

            9  reconstructions of flow and the actual measured flow,

           10  that they won't do it.

           11      Q.    Do you recall what the spread was?

           12      A.    No, I don't.  It's in the reference.  Meko

           13  was the lead author.  I do recall seeing where he has

           14  on one graph both what he reconstructed and what was

           15  physically measured, and they tracked very well.

           16      Q.    Do you know whether that's been made a part

           17  of this record?

           18      A.    I simply provided the reference and then the

           19  end result of their reconstructions.

           20            But I should probably think back, and I think

           21  Dr. Mussetter may have provided a graph which showed

           22  both.  I don't know if it was in this case or maybe the

           23  Gila, where he actually had a graph of the

           24  reconstructed flow, as well as the measured flow for

           25  the more recent period of record.
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            1      Q.    Okay.  I hate to do this to you, but could

            2  you give me one more time the full citation to that?

            3      A.    Oh, sure, sure.  Just give me a second.

            4            Maybe to save you some time writing,

            5  Mr. Helm, it's on Page 27 of my report.

            6      Q.    Good enough.  I think I can muddle through to

            7  it.

            8      A.    And the lead author is Meko, M-E-K-O.

            9      Q.    Thank you.

           10            I'm just going to hop around on some of these

           11  things, on the questions that developed from your

           12  discussion with Eddie right now, because I've got them

           13  right in front of me, and we can get rid of those and

           14  then we can go into the ugly discussion of the report

           15  in general, okay?

           16      A.    Understood.

           17      Q.    Meadows discussion.  Remember when you had a

           18  discussion with Eddie regarding the Meadows trips?

           19      A.    Yes.

           20      Q.    Okay.  And if I recall correctly, the issues

           21  came up over they got stuck on some rock or something

           22  like that in one or both of the trips?

           23      A.    I found it coincidental, as I recall,

           24  Mr. Helm, that both of the Meadows accounts talked

           25  about the boat getting essentially up high and dry and
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            1  then having to get their boat off the rocks to get it

            2  back in the river.

            3      Q.    Okay.  When they got their boat off the rocks

            4  in both locations, did they continue on down the river

            5  in the boat?

            6      A.    I believe that they did, yes.

            7      Q.    As I understand it, one of the trips was in

            8  June?

            9      A.    One of the trips we know was in June.  That

           10  was the 1885 Meadows.  The 1883 Meadows, I don't

           11  believe they specified a month.

           12      Q.    So we don't know when they went down in that

           13  one?

           14      A.    That was the article where the fellow was

           15  recounting some 25 or -6 years prior that he had taken

           16  the trip.  So he didn't seem to tell the reporter what

           17  month he was.

           18      Q.    Okay.  Jumping away again to another topic,

           19  in your testimony here you've talked about the San Juan

           20  and the Green and the Colorado as rivers that you

           21  looked at and compared to the Salt; is that fair?

           22      A.    That's fair.

           23      Q.    Okay.  Did this comparison of these rivers

           24  play a part in your decision that the Salt was not

           25  navigable?
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            1      A.    It was one factor I considered.

            2      Q.    You considered it, and it drove at least some

            3  part of that decision?

            4      A.    Drove?  It was in the passenger seat, along

            5  with a lot of other things that I looked at.

            6      Q.    And it resulted in a nonnavigable

            7  determination?

            8      A.    It was a factor I considered.

            9      Q.    I believe you testified that there was no

           10  boating historically on the Salt?

           11      A.    I did not testify to that.

           12      Q.    Boy, that's what I wrote down.  So what did

           13  you testify about boating that occurred prior to modern

           14  times, pre-1925.

           15      A.    Sure.  I spent I think a remarkable amount of

           16  time on a table, Table 1 of my report, where I compile

           17  three events, one of which I question whether it was

           18  the same as another trip, of boating the Upper Salt.

           19  The other accounts that are tabulated in Table 1 was a

           20  possible ferry use, but not confirmed that a ferry was

           21  actually operational.  A few years later a ferry was

           22  confirmed to be used, and then the tragic incident of

           23  the fellows that were trying to ferry some lumber

           24  across from Roosevelt to the damsite and one died when

           25  he went over.
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            1      Q.    And that's -- I can't talk into this thing

            2  and read this either.

            3      A.    Yeah.

            4      Q.    But my eyes aren't that good.

            5            That's the time spread from 1873 to 1908,

            6  correct?

            7      A.    That's right.

            8      Q.    Okay.  Did you make any adjustments, when you

            9  were evaluating these things, for diversions that

           10  occurred in that time frame to the Salt River?

           11      A.    The diversions that were occurring, the

           12  mining didn't start in earnest until the mid 1870s, and

           13  irrigation was probably the largest on-river use.  And

           14  I spent, I think, some time with Mr. Slade talking

           15  about it, the very next table in my report, about the

           16  irrigated acreage starting in 1850 and going all the

           17  way through the 1990s.

           18      Q.    Do you know --

           19      A.    So long-winded answer, I did consider the

           20  amount of irrigation that was occurring at the time

           21  that these boating events were reported.

           22      Q.    Do you have a list somewhere of the

           23  diversions that were in existence and as -- that

           24  indicates the time they came in existence between '73

           25  and '08?
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            1      A.    What one would do, Mr. Helm, and it wouldn't

            2  be too difficult, is toggle between Tables 1 and 2.  2

            3  is the irrigated acreage over time year by year that I

            4  could find published sources on, and you could pick a

            5  date and see if I have an irrigation account that is

            6  close to the date when the boating account occurred.

            7      Q.    Okay.  Along with this same line, in

            8  Segments 1, 2 or 3 you had some discussions with Eddie

            9  regarding population.  Do you know the population

           10  numbers in Segments 1, 2 and 3, let's say from

           11  statehood, or 1910 I guess would be the census year,

           12  back to, what, 1870, maybe?  Did they do a census in

           13  1870?

           14      A.    I think the earliest census I came across,

           15  Mr. Helm, is referenced in my report in the 1880, I

           16  believe.

           17      Q.    I'll take '80.  I'm not being fussy.

           18      A.    Yeah, and they had -- I think they counted

           19  1,700 in the Globe area.  So, as you know, the

           20  population grew from there.  So that would probably be

           21  one of the early census where the population has gone

           22  greater from there.  But I'll just, again, say the

           23  mining really developed in earnest in the mid 1870s.

           24  So prior to that it was a pretty sparsely populated

           25  area and --
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            1      Q.    And you're using Globe as being within the

            2  framework of the Salt River?

            3      A.    That was the main population center, as I

            4  understood it, at that time within the watershed.

            5      Q.    So that's the best information you were able

            6  to find regarding the population that existed in

            7  Segments 1, 2 and 3?

            8      A.    That I could find, yes.

            9      Q.    Okay.  And you didn't see any subdivisions of

           10  that, so it's either -- was it all located in Globe?

           11      A.    Certainly there were, and Mr. Slade and I

           12  didn't end up going through, but in 1881 these General

           13  Land Office maps are quite telling; that they showed

           14  settlements with houses along the Salt River below

           15  where Pinal Creek joins.  Those wouldn't have been

           16  counted by a census of the number of people in Globe.

           17            As you can imagine, mining towns drew the

           18  population centers, but that's not to say that there

           19  were not individuals, and there were, in the

           20  hinterlands lands.

           21      Q.    Sure.

           22      A.    And those would have to be considered as

           23  well.

           24      Q.    Sure.  But if we talk, I don't want to say

           25  immediately adjacent, but within some reasonable
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            1  period, let's say within 10 miles of the Salt River

            2  corridor up in Segment 1, 2 or 3, how many people do

            3  you think of that 1,700 would have lived in that area?

            4      A.    I would not guess, based on the pattern of

            5  settlement and the dates of settlement, that at the

            6  time you're referring to, there would have been more

            7  than 100 or 200 individuals, and that's probably on the

            8  high side.

            9      Q.    Along that three-segment area?

           10      A.    That would actually have been living along

           11  the river.

           12      Q.    You've talked a lot about riffles and rapids

           13  and all of this sort of stuff, and you have read some

           14  of the cases regarding determinations of navigability

           15  for title purposes.

           16            So the one question I have for you is, does

           17  the fact that one may encounter some difficulties in

           18  traveling down a river make that river not navigable?

           19      A.    It's the totality of a lot of different

           20  factors.  So shallow depths would be -- and I'll follow

           21  the lead of the Special Master in Utah. -- something

           22  that he considered among other factors.  And I

           23  hopefully fairly did the same.

           24      Q.    But I run into the sand bar.  That doesn't

           25  make the entire river not navigable, does it?
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            1      A.    No.  It would be the frequency of those sand

            2  bars that you're running into.  If it was one sand bar

            3  during your whole trip, I think all of us would agree

            4  that that shouldn't say that the river's not navigable.

            5      Q.    How many was it that that guy Ives bounced

            6  off in the Colorado River?

            7      A.    He didn't actually keep count.  His language

            8  was rather colorful.  He started at the mouth of the

            9  Colorado River and went up to Yuma.  That stretch and

           10  then his next stretch coming up through to where the

           11  Bill Williams joins sounds like it was quite difficult.

           12  He had a seasoned captain running his boat, and they

           13  ran aground a lot, and he was pretty specific about the

           14  efforts.

           15            I know we're all getting tired, but it's hard

           16  for me not to tell this story.  Mr. Sparks might smile

           17  when I say this, but the Native Americans loved

           18  watching Ives go up the river, because he was

           19  continually stuck on these sand bars and having a heck

           20  of a time getting his boat off.  And the Native

           21  Americans would line the river and literally heckle

           22  Lieutenant Ives and his crew as they did all they could

           23  to get their boat off those sand bars.  This is when

           24  they were still down below where the Black Canyon and

           25  the more rapids occurred.


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        SALT RIVER     VOLUME 14      02/24/2016
                                                                      3129


            1            So this was more than just a nuisance.  It

            2  was a source of ridicule, and it really lengthened

            3  their trip, so...

            4      Q.    But the bottom line was the river is still

            5  navigable in that area, isn't it?

            6      A.    Which is why I thought it was quite

            7  interesting, Mr. Helm.  When Lieutenant Ives was out

            8  there, he was -- and this is stated in his report.  He

            9  was there during the low flow season, December through

           10  early March.  And according to Native Americans he

           11  interviewed and the captain, it was the lowest flow

           12  that anyone had seen that had been spending time on the

           13  river.  So he ran into a lot of problems on a river

           14  that was under unusually low flow conditions.

           15      Q.    But the fact remains that it was declared

           16  navigable, true?

           17      A.    I believe up to around Black Canyon City,

           18  yeah, or maybe a bit further south.

           19      Q.    Well, that's where he was running into the

           20  sand bars, wasn't it, south of Black Canyon City?

           21      A.    South of, yes.

           22      Q.    Besides the sand bars, were there any other

           23  obstructions in that area below Black Canyon City,

           24  i.e., riffles?

           25      A.    There were both snags that he referred to,
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            1  and I would have to think that was probably vegetation

            2  that got -- you know, you've been on a boat yourself.

            3  Sometimes vegetation can get hung up and create a snag.

            4  And there were rapids.  I'm not sure what class they

            5  would be or whether they were riffles.  What he noted

            6  was shallow, turbulent water, other than sand bar.

            7      Q.    And you're familiar with some of those

            8  Supreme Court cases that even acknowledge that running

            9  into difficulties doesn't mean that a river is not

           10  navigable, aren't you?

           11      A.    I think the keyword in those cases is

           12  occasional.

           13      Q.    Was Ives' occasional?

           14      A.    When I read Ives' account -- and my counsel,

           15  I believe, submitted that document into evidence. --

           16  I'll let the Commission decide.  It's, again, colorful

           17  language.  I think anyone reading that would suggest

           18  that it was more than occasional.

           19

           20            EXAMINATION BY COMMISSIONER HORTON

           21                 COMMISSIONER HORTON:  Mr. Chairman.

           22                 Is this the same Lieutenant Ives who

           23  explored the Colorado River and came up and saw the

           24  Grand Canyon?

           25                 THE WITNESS:  When he got -- I believe
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            1  so.  When he got all the way up to where Black Canyon

            2  and the rapids got quite intense, he got off his boat.

            3  Some of the rest of his crew, Commissioner, returned

            4  and went back; but then he went overland and he did

            5  some explorations up into Northern Arizona.

            6                 Due to the time nature of my work on the

            7  project, I didn't read the rest of his accounts, but

            8  it's wonderful reading.  It's wonderful pictures.  It's

            9  an opportunity to go back in time.  But I believe he

           10  did go up close to the Grand Canyon, if not visited it.

           11

           12              CROSS-EXAMINATION (CONTINUED)

           13  BY MR. HELM:

           14      Q.    In your discussions in your testimony so far,

           15  you've talked a lot about -- remember, you and Eddie

           16  had quite a discussion about shallow and deep rivers

           17  and what's shallow and what's deep, all right?  Fair

           18  enough?

           19      A.    That's fair.

           20      Q.    And we all have crazy ideas of what that is,

           21  because I can go up into the Colorado at Havasu in

           22  6 inches of water in my bass boat and not have a

           23  problem doing it, so it's all relative; but at any

           24  rate --

           25      A.    Lake Havasu is pretty calm water, right?
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            1      Q.    It has a huge sand bar in front of the

            2  Colorado River over at Henderson, trust me.

            3      A.    Okay.

            4      Q.    And if you don't, I'd be happy to show it to

            5  you.  It might scare you, but I could show it to you.

            6      A.    After all this, Mr. Helm, that might be an

            7  interesting trip for us to take.

            8      Q.    So what I --

            9                 CHAIRMAN NOBLE:  Just wear your PFD,

           10  okay.

           11                 THE WITNESS:  I think someone might get

           12  thrown out of the boat, but...

           13  BY MR. HELM:

           14      Q.    I'd never do that.

           15      A.    I'm not sure that's what I was saying.

           16      Q.    Sometimes I make sharp turns, though.

           17                 MR. SPARKS:  Trolling for sharks.

           18  BY MR. HELM:

           19      Q.    So what I want is I would just like you to

           20  give me your definition, the Mr. Burtell definition of

           21  a shallow river.

           22      A.    Shallow with respect to navigability, or

           23  what --

           24      Q.    Just shallow, define shallow.  Well, what do

           25  you think shallow means in the English language as
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            1  Mr. Burtell uses it?

            2      A.    You know, I kick myself.  I was going to go

            3  out and buy a dictionary, anticipating you would ask me

            4  a dictionary definition, and here it is.

            5            Shallow obviously is the opposite of deep.

            6  In this case, I was more specific in my report as to

            7  shallow and deep as it might affect the navigability of

            8  a river.  So, again, I'm trying to be responsive to

            9  your question, but from a navigability perspective,

           10  2 to 3 feet of water is getting to the point where, in

           11  my opinion, you're going to start running into some

           12  problems from a depth perspective if you're looking at

           13  average flow.

           14      Q.    So your definition of shallow as it relates

           15  to use in navigability is somewhere between 2 and

           16  3 feet?

           17      A.    As I used it in my report, shallow was in

           18  reference to navigability; and so, yes, that would be

           19  what I would consider, understanding that -- and I

           20  think I've testified at length. -- this river,

           21  particularly in Segments 1 and 2, has pools, riffles

           22  and runs, and the pools are going to be locally deeper.

           23  I mean maybe rather than say shallow or deep, we should

           24  say deeper or shallower.  Things are relative to one

           25  another.
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            1      Q.    I'm just trying to work with the language you

            2  used, and shallow was one of those words, regrettably.

            3      A.    Sure.

            4      Q.    And the other word is deep, and I am going to

            5  assume that you are going to tell me that that's all

            6  relative to navigability also.  So go ahead and define

            7  for me deep as Mr. Burtell uses it relative to

            8  navigability determinations.

            9      A.    Sure.  I had some guidance on that.  The War

           10  Department, in considering light draft boats being used

           11  on the Green and the Colorado, indicated that 3 feet

           12  was a depth that should be maintained for that

           13  commerce.

           14            So from a boating perspective, waters that

           15  are deeper than 3 feet would be deep relative to waters

           16  less than that or shallow.  I believe the State of

           17  Washington had, also, a range where they looked at as

           18  to average depths from a navigability perspective.

           19            So I wasn't trying to be confusing or evasive

           20  to you or the Commission.  In writing text I used

           21  adjectives, but those adjectives should be related to,

           22  and I tried to do that, to the depths that are in my

           23  report.

           24      Q.    So in terms of how you've used that

           25  terminology, if I understand what you're saying, deep
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            1  is basically anything over that 2 to 3 foot range that

            2  you put into shallow?

            3      A.    For the purposes of our navigability

            4  determination, I would say that that is what I was

            5  inferring, yes.

            6      Q.    Now, you've used in some charts average depth

            7  and in other instances median depth or median as a

            8  measurement tool; is that fair?

            9      A.    I've never used median depths, Mr. Helm.

           10  I've used average depths and what is approximately the

           11  maximum depth.  Medians were more with respect to the

           12  flow data.

           13      Q.    Well, maybe I'm running them together,

           14  because what I'm thinking about is the discussion you

           15  had with Eddie regarding the tree ring chart, and you

           16  wanted to use median depths to measure the tree ring

           17  dots versus the average depths that you actually put in

           18  your report.  So if I'm mixing that up, I apologize,

           19  but that's what I'm referring to.

           20      A.    The tree ring chart that has been the source

           21  of so much discussion, that was annual flow data

           22  reconstructed at the damsite, of which I took all of

           23  those individual years and calculated an average number

           24  for.  And that average is with respect to flow, not to

           25  depth.
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            1            In discussions with Eddie, I realized that it

            2  probably wasn't useful to the Commission or even to

            3  myself in my report.  I should have plotted the median

            4  annual flow data using those data points, because that

            5  is what I and the other experts feel is more

            6  representative of typical flow conditions.

            7      Q.    And I hate to do this to you, because I'm not

            8  an expert, but I don't think they're representative of

            9  anything.  Because as I understand Winkleman, Winkleman

           10  tells the Commission to make a determination on

           11  navigability within a spread, a range, and that range

           12  goes from when drought stops to when flood starts.

           13  Fair enough?

           14      A.    And if they had only provided us how they

           15  define drought and flood, we would all be better off.

           16      Q.    Right.  So now I'm trying to figure out the

           17  next definition.  How to you define drought and flood?

           18      A.    As I mentioned and we talked, again, at

           19  length, I didn't independently evaluate the low flow

           20  side.  I looked at median flows and 25th percentile

           21  exceedance flows as my evaluation of Winkleman's

           22  ordinary range.  I didn't look at the lower part of

           23  that ordinary range because the flows that I

           24  reconstructed and their associated depths would be less

           25  than that.
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            1      Q.    You made a conscious decision to do it that

            2  way?

            3      A.    If the Commission feels that my median values

            4  are not representative, they would only be able to say,

            5  well, Mr. Burtell says the flow conditions during a

            6  drier or droughter time, the flows would have been less

            7  and the depths would have been less, that he

            8  reconstructed.

            9            In my mind, boating, we were trying to get a

           10  sense of the boatability of the river when there was

           11  more water in the river as opposed to less.

           12      Q.    You may have been, but I necessarily am not.

           13  I'm just trying to figure out what that range is, and

           14  then we can let the Commission decide whether I could

           15  get a boat up or down it.  Because we've heard, I think

           16  from somebody from SRP, or one of the experts was doing

           17  it in 8 cfs, which to me doesn't sound like much water.

           18            And so if we can't figure out what the range

           19  is that constitutes the ordinary and natural conditions

           20  of the river, we're going to be or the Commission is

           21  going to be in tough shape, is what I'm driving at.

           22            I'm trying to find out if you can give it to

           23  us, and I guess my answer is you can't, because you

           24  can't tell me where flood kicks in; just that it's

           25  above the 25th percentile sometimes; and that drought


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        SALT RIVER     VOLUME 14      02/24/2016
                                                                      3138


            1  is somewhere below the median, but you didn't determine

            2  that.  Have I got that right?

            3      A.    I believe my data will allow the Commission

            4  to evaluate, under typical flow conditions or on the

            5  higher end of typical flow conditions, whether or not

            6  you can navigate the river.

            7      Q.    You agree that with the information you've

            8  provided us, me, "me" being John, or the Commission --

            9      A.    Sure.

           10      Q.    -- cannot determine what the spread would be

           11  between drought and flood in terms of cfs?

           12      A.    Certainly, Mr. Helm, if I had picked the

           13  75th percentile for the low side, the drought side,

           14  I could have made those calculations.  They would

           15  have been less than the 50th percentile, both flows

           16  and depths.  And I'll let the Commission decide

           17  whether or not, by not looking at the low side of the

           18  ordinary conditions, that I've somehow misrepresented

           19  or not fully characterized the situation.  That's what

           20  I did.

           21                 CHAIRMAN NOBLE:  Mr. Helm, we're going

           22  to take a break.

           23                 MR. HELM:  Vundabar.

           24                 CHAIRMAN NOBLE:  Ten minutes.

           25                 (A recess was taken from 3:37 p.m. to
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            1  3:49 p.m.)

            2                 CHAIRMAN NOBLE:  Mr. Burtell, are you

            3  ready?

            4                 THE WITNESS:  Yes.

            5                 CHAIRMAN NOBLE:  Go ahead.

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

            7  BY MR. HELM:

            8      Q.    Mr. Burtell, when we broke a few minutes ago,

            9  we were talking about the spread between drought and

           10  flood; do you recall?

           11      A.    I do.

           12      Q.    Okay.  And sometimes lawyers just have to

           13  state the obvious.  Based on your answers, it's fair

           14  for us to conclude that you have not calculated what

           15  the spread would be, in terms of cfs, between drought

           16  and flood?

           17      A.    I did not calculate the drought side.

           18      Q.    So we can't tell what the spread between the

           19  two numbers is, can we?

           20      A.    Not the spread, other than it would be less

           21  than the medians, as I've said, yes.

           22      Q.    Well, but the median is included within the

           23  spread, isn't it?

           24      A.    That's right.  So I wouldn't be able to

           25  provide the Commission or you what the lower flows or
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            1  the lower depths would be, that's correct.

            2      Q.    So the next question, I guess, is albeit you

            3  did not calculate from drought to flood, did you make a

            4  calculation from median to the 25th percentile?

            5      A.    That is what I did, yes.

            6      Q.    Okay.  And what's the spread in that case?

            7  552.3 cfs or what?

            8      A.    Oh, are you referring to the difference in

            9  cfs between --

           10      Q.    Yes, I am.

           11      A.    I'm just trying to understand your question.

           12      Q.    That's why spread.  Spread means I've got a

           13  bottom number and a top number, and I want to know what

           14  the difference is.

           15      A.    Oh, okay.  But which gage are you referring

           16  to?

           17      Q.    We can do both of them.

           18      A.    I looked at three.  So I just --

           19      Q.    Oh.  We'll do three then.

           20      A.    Okay, give me a minute here.  I will

           21  calculate.  And should I -- I should use my

           22  reconstructed or as measured?

           23      Q.    I guess you should do both and identify which

           24  you're doing.

           25                 COMMISSIONER ALLEN:  Which table are you
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            1  using?

            2                 THE WITNESS:  This is Table 7,

            3  Commissioner Allen.

            4                 So as I understand your question,

            5  Mr. Helm, you want to know the difference between my

            6  50th percentile and my 25th percentile.  I'll start

            7  with the reconstructed and go from there.

            8                 My 50th percentile is 298, and my

            9  reconstructed -- or I'm sorry.  The 298 is the

           10  50th percentile.  The 25th percentile is 623.  And that

           11  difference is 325, with one caveat, and that is both

           12  the 50th percentile and the 25th percentile are what I

           13  consider to be upper limits.  So the actual difference

           14  between those two may or may not be the same.  That is,

           15  the 50th percentile, in my opinion, is less than 298,

           16  and the 25th percentile is less than 623.  So --

           17  BY MR. HELM:

           18      Q.    So the spread might be the same?

           19      A.    If they both went down the same way, it

           20  would.  But they would be lower absolute numbers, but

           21  the spread would perhaps be about the same, which in

           22  this case is 325 cfs.

           23      Q.    So just let me see if I've got this right.

           24  At your bottom we got 298 cfs flowing down the river?

           25      A.    Not at my bottom.  That's at my median.
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            1      Q.    Well, I'm calling that your bottom because

            2  that's the only number we got.

            3      A.    Okay.  I just didn't want the record --

            4      Q.    I understand, you don't want me to confuse

            5  the world.  You're nitpicking me, but that's okay.

            6      A.    No, I have had the pleasure of reading

            7  people's briefs after I've testified, and I'm always

            8  amazed what words get put into context or out of

            9  context.

           10      Q.    So this is the lowest number you can

           11  calculate as flowing through the Salt River?

           12      A.    This is my -- not the lowest that I could.

           13  This is the lowest that I did.

           14      Q.    Did, all right.

           15            And the highest would be the 623?

           16      A.    That's correct.

           17      Q.    And this was reconstructed?

           18      A.    That's reconstructed, yes.

           19      Q.    Now give me the other.

           20      A.    Okay.  Looking again at Table 7, a person

           21  with a calculator can do this, and I guess we'll keep

           22  going through then.

           23      Q.    Not every person with a calculator.

           24      A.    Okay.  Near Roosevelt I have less than 918

           25  for the 25th percentile and less than 443 for the
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            1  50th percentile.  918 minus 443 is 475 cfs.

            2      Q.    And that's what you call the median average?

            3      A.    What --

            4      Q.    Give me your definition of what you called

            5  those numbers, just so I write it down correctly.

            6      A.    You were asking me to calculate the

            7  difference between the 25th percentile and the

            8  50th percentile.

            9      Q.    Sure, and you did for reconstructed, and now

           10  you're doing it for the actual numbers.

           11      A.    No, I moved down to reconstructed for near

           12  Roosevelt.

           13      Q.    Okay.  So you've done reconstructed at the

           14  Roosevelt and at the -- I forget the name of the gage.

           15      A.    The first one I gave you, Mr. Helm, was near

           16  Chrysotile.

           17      Q.    Near Chrysotile.

           18      A.    The second one I gave you was near Roosevelt.

           19  And then I have one third gage reconstructed that I

           20  haven't given you yet.

           21      Q.    Okay.  Fire away.

           22      A.    And that's at Roosevelt, and the difference

           23  between the 25th percentile and the 50th percentile is

           24  977 minus 456, and that difference is 521 cfs.

           25      Q.    Could you give me the low number again?
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            1      A.    The low was 456.  And, of course, all of

            2  these numbers have less thans in front of them, but...

            3      Q.    Okay.  In your discussions with Eddie, you

            4  had a brief discussion about a couple of GLO surveys

            5  that you placed in the record, that you told us showed

            6  houses and fields along the Salt?

            7      A.    Mr. Slade did not feel that it was necessary

            8  to actually present that and put them up on the screen.

            9      Q.    That's fine.  But I mean you had a discussion

           10  about it.  So I'm just leading up, all right?

           11      A.    I don't even know how much of a discussion we

           12  had, because he seemed to want to move on.

           13      Q.    Okay.  Well, I don't want to move on.

           14      A.    Fine.

           15      Q.    I just want to know if you're aware of any

           16  other GLO surveys besides those two that would

           17  illustrate the houses and the fields that were in the

           18  Salt River area in Segments 1, 2, 3 in that 1880 to

           19  1910 time period?

           20      A.    I could not find, Mr. Helm, GLO surveys

           21  that -- additional surveys other than the ones that I

           22  presented that covered Segments 1, 2 and 3.

           23      Q.    So we've got the -- is it two of them, I

           24  think?

           25      A.    No.  There were two maps that I presented,
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            1  but there were, I think, a second -- or a third and a

            2  fourth survey that I presented the notes for, but not

            3  the map.  The map just barely showed a portion of the

            4  Salt.  It was kind of -- the relationship between the

            5  township and the river was -- it just barely covered.

            6      Q.    Are the maps identified, all four of them?

            7      A.    Where you would find those surveys,

            8  Mr. Slade [sic], are actually in my Table 3.  And so

            9  there were three townships that were surveyed within

           10  Segment 3.  I list those surveys and provide the survey

           11  book number as a reference.  And then the fourth I list

           12  is actually a survey that was done between two of the

           13  townships, and the river crossed through those two

           14  townships, and they made another statement about the

           15  flow where the river crossed the township.

           16      Q.    And the only thing I'm concerned is, they're

           17  all identified in your report in Table 3?

           18      A.    Yes.  There were no other surveys that I was

           19  able to determine for the Upper Salt.

           20      Q.    You folks who do this kind of stuff can go

           21  out and find it based on the references you've given us

           22  in Table 3, correct?

           23      A.    In this case, unfortunately, I had to go down

           24  to the BLM office and go through their microfiche.

           25  Some, but not all, of these are available online; but
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            1  only one of these was available online.  So I had to

            2  make a special trip.  So ultimately someone wanting to

            3  do this, to be complete, you have to go down to the BLM

            4  office here in Phoenix, and they have a huge microfiche

            5  catalog, and you just start walking through it, so...

            6      Q.    I think I understand what happened, but I

            7  just want to verify.  We don't have any pictures of

            8  your riffle reconstruction because you drowned your

            9  camera; fair statement?

           10      A.    Fair statement.

           11      Q.    Okay.  Other than those two reconstructions,

           12  did you do any reconstruction anywhere else of the

           13  thalweg on the Salt?

           14      A.    I didn't do any reconstructions of the

           15  thalweg even at the riffles.  The riffles, I was

           16  measuring the cross section.

           17      Q.    It shows up on those cross sections?

           18      A.    Certainly at those cross sections there is a

           19  low point --

           20      Q.    Right.

           21      A.    -- which is the thalweg.

           22      Q.    That's the thalweg?

           23      A.    That's the thalweg.

           24      Q.    And we don't have any other reconstructions

           25  that show low points in your work?
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            1      A.    No.

            2      Q.    You do agree, I think, however, based on that

            3  discussion that you had with Eddie, that from a

            4  desirability standpoint, a boater would like to hit the

            5  thalweg all the way downstream, and particularly in

            6  shallow rivers?

            7      A.    I think any boater that might run into

            8  something would like to choose the deepest part of the

            9  channel.  I think that's a fair statement.  I think in

           10  practicality, how easily that is, is not the same as

           11  wanting to.

           12      Q.    Sure.  And probably the best people to talk

           13  to about the practicality of that is boaters, isn't it?

           14      A.    And if we only had someone with a lot of

           15  experience with historic boats going down that river,

           16  but we don't.

           17      Q.    If I understand, what to me was the bottom

           18  line of your discussion regarding the thalweg, is that

           19  your -- and I know I'm screwing up this, because I

           20  continue to do it. -- median determination, the low

           21  determination, the low flow determination --

           22      A.    The median is as low as I went.

           23      Q.    Right, as low as you went.

           24      A.    Yep.

           25      Q.    That's what I'm talking about.
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            1      A.    Yeah.

            2      Q.    Will always be higher than the actual thalweg

            3  in the river?

            4      A.    Yes, they're -- I was trying to understand

            5  your question carefully.  I looked at average depths

            6  for the Chrysotile gage, where my averages are going to

            7  be less than the thalweg; but --

            8      Q.    Your average -- I'm sorry.

            9      A.    But at the gage at Roosevelt, I didn't have

           10  average depth data.  I had stage data, which is more

           11  equivalent to that maximum and the very thalweg that

           12  you are referring to.

           13      Q.    But by virtue of the fact that you're

           14  averaging a number across the width of the river, the

           15  thalweg number is included in that?

           16      A.    For the gage at Chrysotile, yes.  At the gage

           17  at Roosevelt, no, because the gage at Roosevelt I

           18  didn't present average depth data.  I presented maximum

           19  depth or stage data.  Because I didn't have --

           20      Q.    You had an ability to -- you actually drew

           21  the bottom?

           22      A.    No.  The data that was available from the

           23  USGS was stage data.  So I had the point, and I, as

           24  Mr. Slade and I talked about, estimated the reading on

           25  the staff gage where flow would have gone zero.  And
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            1  those staff gages are put in in approximately the

            2  deepest or deep -- close to the deepest part, if not

            3  the deepest part of the watercourse.  So my table that

            4  presents depth data for the at Roosevelt gage is, as

            5  stated in the table, a maximum depth, and that is, by

            6  definition, what the thalweg is.

            7      Q.    I guess you've managed to confuse me, and

            8  that's not hard to do, but you have.

            9            We're talking about those two little

           10  reproductions that you did?

           11      A.    If it would help, I could refer you to the

           12  two rating curves where I determined those depths.

           13  Would that help, or maybe not?

           14      Q.    No, I doubt it.

           15            I'm just saying that those -- you understand

           16  what I'm talking, I think it's Table 3a and b or

           17  something to that effect?

           18      A.    Oh, perhaps there's a confusion of my riffle

           19  measurements.

           20      Q.    I'm talking about your riffle measurements.

           21      A.    Okay.  At the riffle measurements, those are

           22  in a different area and a different animal than my

           23  streamflow depth reconstructions.

           24      Q.    Okay.  Let's --

           25      A.    Those are different things.
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            1      Q.    I'm sorry, I've confused this thing, and I'm

            2  probably going to do it a lot, and I apologize, but I'm

            3  not a hydrologist.

            4            On your riffle measurements, they're all --

            5  the conclusion that you come up with is always going to

            6  be -- your median is always going to be higher than the

            7  thalweg?

            8      A.    In those riffle drawings, Mr. Slade, I -- or

            9  Mr. Slade.  Mr. Helm, I didn't calculate a median

           10  depth.  I calculated an average depth, and I also

           11  presented the deepest depth.

           12      Q.    Okay.

           13      A.    So I know it gets a little confusing.  The

           14  median statistic is more in the realm of the flow data,

           15  the 50th percentile.  But when it comes to depths, I

           16  either present the average depth across the cross

           17  section, the channel, or its maximum at those riffles.

           18  I didn't do a median depth.

           19      Q.    In terms of -- maybe I just need to get you

           20  to explain it to me.

           21      A.    Okay.

           22      Q.    Explain to me what you term a staged depth to

           23  be, is, and how you arrive at it.

           24      A.    Where the USGS typically puts their staff

           25  gages at their gaging sites is in an area where the
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            1  water is typically the deepest part of the channel that

            2  they can get.  And the reason for that is you don't

            3  want your gage, your staff gage, put in an area where,

            4  during very low flow conditions, it will be high and

            5  dry.  That is, the flow will be over here and the staff

            6  gage will have air underneath it.

            7            So the staff gage, they take that reading

            8  either, in the old days, visually, and as time

            9  occurred, mechanically, and now digitally, to relate to

           10  the depth of the water at the gaging site.

           11            So that's the stage data.  And, again, that

           12  stage data is approximately the deepest part of the

           13  channel as opposed to an average depth of a channel.

           14  So that's the distinction between stage data and

           15  average depth data.

           16            And from a modeling perspective, Mr. Fuller,

           17  in his Manning's analyses for the Upper Salt, in his

           18  case Segments, I think, 1 through 4, he had a printout.

           19  And the first column was stage, and then he worked his

           20  way across and there was a column that said, I think, D

           21  average.

           22            And when you look at those, for those

           23  analyses at those cross sections he looked at to do his

           24  modeling, the stage was roughly two times the average

           25  depth.  That is, if you had a stage of 2 feet, the
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            1  average depth would have been approximately a foot.

            2            It's a rule of thumb.  Certainly there could

            3  be cases where it's not exactly twice as deep at the

            4  stage as there is the average depth.  That was

            5  consistent with the two riffles I looked at and with

            6  Mr. Fuller's modeling exercise for the Upper.

            7      Q.    Okay.  Now I want to -- maybe you remember

            8  this or not, but I would like to, if you do, get some

            9  chapter and verse from you.

           10      A.    Okay.

           11      Q.    You talked about the San Juan and the Special

           12  Master's report.  Do you have the specific citation to

           13  the Special Master's report where he sets out the

           14  criteria boats?

           15      A.    I do, yeah.

           16      Q.    Could you give it to us?

           17      A.    Sure.  I brought a copy, if you'll just give

           18  me a second.  It's in one of those piles.

           19      Q.    Take two.

           20      A.    Okay.

           21            I thank everyone for their patience.  This is

           22  the Special Master's report in the Utah case filed

           23  October 15th, 1930.  I'm not sure if there's different

           24  versions available online.  I'm hoping this is the

           25  official one, but on Page 117 of that document, there
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            1  is a section entitled Customary Modes of Trade and

            2  Travel on Water, and I think what we're referring to as

            3  a criteria boat are listed here.

            4      Q.    Are they listed short enough that you can

            5  just read it to us?

            6      A.    It's -- I think you can see there, Mr. Helm.

            7  It's about half a page of the various boats that he

            8  lists.  So it's up to you, if you want me to read that

            9  into the record or --

           10      Q.    No, I don't.  But have you got access to a

           11  xerox machine or, you know, some kind of copying

           12  methodology?

           13      A.    I didn't bring a xerox machine with me, but

           14  I'm sure Matt might be able to.

           15      Q.    Alls I would like to do is to get that in the

           16  record, if not already there.

           17                 MR. HOOD:  This is in the record.  It's

           18  been entered in every case.

           19                 MR. HELM:  Has it been entered as a lone

           20  document?

           21                 MR. HOOD:  That single page?

           22                 MR. HELM:  Yes.

           23                 MR. HOOD:  No.  I think the whole report

           24  is in.

           25                 What page is it, Mr. Burtell?
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            1                 THE WITNESS:  Pages 117 and 118; the top

            2  of 118, the bottom of 117.

            3                 CHAIRMAN NOBLE:  Can we identify the

            4  exhibit number again for the record?

            5                 MR. MURPHY:  It's Freeport Exhibit 5.

            6                 MR. SLADE:  C021 Part 5.

            7                 CHAIRMAN NOBLE:  Thank you.

            8                 MR. HELM:  That'll do it.

            9  BY MR. HELM:

           10      Q.    Okay.  Moving along, you have had a

           11  discussion where you explain your expertise or lack of

           12  expertise with Eddie.  And from what I got out of it,

           13  you claim to be an expert in four topics; geology,

           14  hydrology, geomorphology, and historic boating.  Have I

           15  got that right?

           16      A.    I don't know if I said historic boating.  I

           17  would probably add to that list now.  In my role as the

           18  manager of the adjudication section and specializing in

           19  water rights, whether I liked it or not, I got

           20  introduced and I think have more than a layperson's

           21  understanding of issues such as irrigation, historic

           22  and current water demands for cultural use, be that

           23  industrial use or, again, agriculture, municipal,

           24  domestic use.

           25      Q.    Are those generally all covered under
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            1  hydrology or geomorphology or geology?

            2      A.    There aren't a lot of hydrologists -- and I'm

            3  not in any way trying to flatter myself. -- that deal

            4  with water rights.  It's a pretty specialized field,

            5  and most hydrologists don't have to delve into this

            6  historical record quite as much as we've done here in

            7  these river cases and someone who's focusing on water

            8  rights would do.

            9      Q.    Back up a minute.

           10      A.    Okay.

           11      Q.    Explain to me what you mean or what your

           12  definition of water rights is that you're using there,

           13  because we're dealing with a water right right now, in

           14  a sense.

           15      A.    I thought this was a case about title to

           16  land.

           17      Q.    I know it --

           18      A.    Is it not?

           19      Q.    -- but it comes from the water right.

           20      A.    I haven't seen anything filed as to this

           21  being a water right.  Again, I think this is -- again,

           22  I don't mean to be disrespectful, Mr. Helm, but as an

           23  adjudicate -- when I --

           24      Q.    That's all right.  I don't want to have an

           25  argument with you on it either.
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            1      A.    Sure.

            2      Q.    I just want you to answer my question --

            3      A.    Sure.  I'm trying to understand it.

            4      Q.    -- which is define what you mean when you say

            5  you're an expert in water rights.

            6      A.    I was the manager of the adjudication section

            7  in DWR, and in that position the Court -- in about

            8  two-thirds of the state we were trying to evaluate the

            9  nature and the extent and priority of water rights, and

           10  that is the use of water historically for, again,

           11  various purposes and the legal right to use that water.

           12            I don't understand necessarily in this case

           13  where the legal right to use water comes in; but,

           14  again -- in fact --

           15      Q.    That's all right.  You don't claim to be an

           16  expert in the law, do you?

           17      A.    Certainly not, Mr. Helm.

           18      Q.    Okay.  So you basically add water rights to

           19  the four categories that I just disclosed?

           20      A.    And with the only addition, Mr. Helm, that

           21  the phrase "water rights" encompasses a lot of

           22  subfields, if you will, including history, agricultural

           23  engineering, if you will, development of water

           24  supplies, water resources; again, things that are

           25  broader than perhaps just surface water hydrology.
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            1      Q.    Are you claiming to be an expert in

            2  agriculture?

            3      A.    I am claiming more than a layperson's

            4  under -- I am not trained as an agricultural engineer,

            5  but I think I can say with some confidence that most

            6  hydrologists that don't deal with water rights would

            7  not have been exposed to the level of irrigation

            8  practices as I have over my career.

            9      Q.    So at any rate, to go back to the one that

           10  I'm really interested in, because as I perceive the

           11  adjudication, it doesn't really have an awful lot to do

           12  with what we're doing here, but what does is historic

           13  boating, true?

           14      A.    Disagree.

           15      Q.    You think the adjudication has a lot to do

           16  with what we're doing here?

           17      A.    I think the adjudication of water rights and

           18  the evaluation of the streams in Arizona in their

           19  ordinary and natural conditions have a lot of crossover

           20  and parallels.

           21      Q.    Tell me what the crossover is.

           22      A.    One of the things is trying to understand

           23  what these streams were doing in terms of their flow in

           24  ordinary and natural conditions.  And due to the

           25  development of water resources in the state of Arizona,
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            1  which then led to people filing water rights, that is

            2  where we get into the game of trying to figure out and

            3  quantify how much water was being used that, in this

            4  case, would need to be put back into the river to try

            5  to meet Winkleman's request to look at ordinary and

            6  natural.

            7      Q.    So is that the crossover, figuring out what

            8  was diverted?

            9      A.    And, again, it's a broad field of cultural

           10  uses of water, and so all that that entails.

           11      Q.    All in terms of it or --

           12      A.    Both diversions and just the availability of

           13  water, the water resource.  That has to be compared to

           14  the amount of cultural use.

           15      Q.    Okay.  Let's go back to your historic

           16  boating, because that's the one I'm really interested

           17  in.  I would like to know how you got to be an expert

           18  in historic boating.  Did you ever take any courses in

           19  college in historic boating?

           20      A.    It might take Jody some time, but, Mr. Helm,

           21  I do not believe -- and if I did, I'm incorrect.  I

           22  never said that I was an expert in historic boating.

           23      Q.    That's fine, if that's -- I just -- I've got

           24  it.

           25      A.    You've repeatedly said that I have said that,
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            1  and so if Jody wants to read back when I said that, I

            2  would be as interested as anyone.

            3      Q.    Jody wasn't here, so that's all right.

            4      A.    Oh, so I said that yesterday?

            5      Q.    Yeah, and I wrote it down, and if I misheard

            6  you, I apologize; but we'll sort that out when the

            7  transcript comes out.

            8      A.    Certainly.

            9      Q.    Now we know you don't claim to be an expert

           10  in historic boating, bottom line?

           11      A.    I think there's only been two historic

           12  boating experts introduced in this case.

           13      Q.    I just wanted to make sure there wasn't

           14  three.

           15      A.    I would never claim to be one, Mr. Helm.

           16      Q.    Let me switch for a little bit to surveyors.

           17  You had some discussions with Eddie regarding surveying

           18  or surveyors or what have you.  And are you aware --

           19  and I hate to bring this back to bite you, but you said

           20  that you were not aware of any Court cases where the

           21  surveyor threw out his instructions --

           22      A.    I did not --

           23      Q.    -- or something to that effect.

           24      A.    I didn't say anything to that effect.  We

           25  were -- Mr. Slade and I were talking about the various
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            1  versions of the manuals that were used and as to

            2  whether or not, if a stream is, I believe, 3 chains

            3  wide, whether you would have to or not have to meander

            4  it.

            5            We didn't have -- we had no discussion of the

            6  legal implications of survey notes.  I was referring

            7  to --

            8      Q.    Okay.

            9      A.    Please let me finish.

           10      Q.    I haven't said anything.

           11      A.    Well, you were ready to.

           12      Q.    I'm still ready.

           13      A.    I was referring to the approval of those

           14  survey maps.  Not approval by a Court, but approval --

           15  if you, as I'm sure you have, Mr. Helm, looked at a GLO

           16  map, up in the upper right corner they have a stamp

           17  when the map is officially approved by the head of the

           18  surveying group, whether locally or nationally.  That's

           19  what I was referring to; not a legal discussion of the

           20  admissibility of GLO maps.

           21      Q.    And as I understood it, what you were telling

           22  us is that nobody would ever have approved one of those

           23  maps if it hadn't been done according to the book; is

           24  that what you were telling us?

           25      A.    I said it would be unusual, and I was hoping,


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        SALT RIVER     VOLUME 14      02/24/2016
                                                                      3161


            1  but Mr. Slade decided we didn't want -- he didn't want

            2  to get into this, to actually pull up the manuals.

            3            And my understanding is that it wasn't until

            4  the 1890 manual or 1891 when this requirement to

            5  meander a river that wide was put into place.  These

            6  GLO surveys were 1881.  We didn't get that on the

            7  record because Mr. Slade, for some reason, didn't want

            8  to discuss that.

            9      Q.    And I can understand that.  He'll let your

           10  attorney have something to do tomorrow.  But --

           11                 MR. HOOD:  I'm hoping one of you will

           12  give me something to do.  Not yet.

           13                 MR. HELM:  I'm trying.

           14  BY MR. HELM:

           15      Q.    My question to you on that topic is, are you

           16  aware that there are Court cases that have held that

           17  the surveyors did not follow the book?  Simple yes or

           18  no.

           19      A.    I've heard discussion of Court cases related

           20  to GLO, but I can't recall if yes or no.  I can't

           21  recall.

           22      Q.    Well, that would be a no, I'm not aware of

           23  any.

           24      A.    That's not what I said.  I remember having

           25  heard discussions related to these maps and their legal
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            1  admissibility.  So I've heard the topic sitting in all

            2  these wonderful hearings.  I can't recall now whether

            3  something was thrown out because a surveyor didn't

            4  follow the methodology, which I believe was the

            5  question you're asking me.

            6      Q.    No, the question was, are you aware of any

            7  cases where a surveyor was held not to have followed

            8  the book?

            9      A.    And my response is I don't recall.

           10      Q.    Do you recall having some discussions with

           11  Mr. Slade regarding mines and their efficiency at using

           12  water?

           13      A.    Yes.

           14      Q.    Okay.  And just one simple question there.

           15  Did you ever ask your client if they got more efficient

           16  at using water?

           17      A.    I didn't pose that question to my client.

           18      Q.    Do you think they would know whether they did

           19  or didn't?

           20      A.    My client is Freeport, and Freeport was not

           21  the owner of the mine in the Miami-Globe area.  So

           22  whether or not they would have that records, I don't

           23  know.

           24      Q.    And also in your discussion with Mr. Slade,

           25  you informed him that he and I had the burden of proof
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            1  in this case.  Do you recall that?

            2      A.    Yes, I did.

            3      Q.    Do you know what happens when we meet our

            4  burden of proof?

            5      A.    I don't.

            6      Q.    You might want to ask.

            7      A.    Why don't you tell me.

            8      Q.    You've got a guy who's got something to do

            9  now.

           10                 MR. HELM:  I couldn't resist that.

           11                 CHAIRMAN NOBLE:  That's a 10:00 a.m.

           12  question, not a 4:30 p.m. question.

           13                 MR. HELM:  I know it, but I've just got

           14  to go through these notes.  You know that.

           15  BY MR. HELM:

           16      Q.    You had a discussion with Mr. Slade regarding

           17  the weight of canoes or boats and whether you had done

           18  any studies to determine the weight of the boat.  Do

           19  you recall that?

           20      A.    I do.

           21      Q.    And as I understood it, and you can correct

           22  me if I'm wrong, that you told him that you had not

           23  done any study and that you didn't feel it was

           24  necessary for what you were doing?

           25      A.    I think, as I recall what I was saying, is


                  COASH & COASH, INC.                   602-258-1440

                  www.coashandcoash.com                 Phoenix, AZ
�

                        SALT RIVER     VOLUME 14      02/24/2016
                                                                      3164


            1  that as a general matter, a boat of similar dimensions

            2  built of modern plastics would be lighter, as a general

            3  measure, than a historic boat built with materials like

            4  wood.

            5      Q.    Okay.

            6      A.    But that was the extent, and so it was more

            7  of a qualitative comparison, not a quantitative.

            8      Q.    Sure.  And I think you would agree that if we

            9  were going to try to determine what a boat drew in

           10  terms of the depth it would need to float, one would

           11  need to know its weight, correct?

           12      A.    Both the weight of the boat empty and

           13  whatever its cargo was, people, supplies or both.

           14      Q.    Sure.  And that also might be necessary to

           15  determine its durability, its maneuverability?

           16      A.    I lost you there.

           17      Q.    More weight, bigger hole?

           18      A.    Well, now, you shifted on me when you started

           19  talking about how --

           20      Q.    I'm just trying --

           21      A.    -- durable it was or maneuverable.  I thought

           22  we were talking about weights.

           23      Q.    We are.

           24      A.    And I'm just trying to figure out --

           25      Q.    And in order to determine how maneuverable a
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            1  boat is, one of the things that you need to consider is

            2  the weight it's carrying?  A light boat is more

            3  maneuverable than a heavy boat, for instance?

            4      A.    It depends on the boats.

            5      Q.    Sure.  The same kind of boat; one heavier,

            6  one lighter.  Generally speaking, the lighter one will

            7  be more maneuverable; fair?

            8      A.    Under that -- all other factors being the

            9  same, yes.

           10      Q.    The same --

           11                 CHAIRMAN NOBLE:  Mr. Helm?

           12                 MR. HELM:  Yeah.

           13                 CHAIRMAN NOBLE:  Are you going to ask

           14  the same question about something else?

           15                 MR. HELM:  Durability.

           16                 CHAIRMAN NOBLE:  Go ahead.  You get one

           17  last question.

           18                 MR. HELM:  Okay.  I just --

           19  BY MR. HELM:

           20      Q.    You got a rock in the bottom.  A heavier

           21  boat, you're going to hit it quicker, right, and

           22  harder?

           23      A.    Certainly in nonflat water a heavier boat

           24  would be sitting -- with everything else being equal,

           25  it would be sitting lower in the water, and the
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            1  momentum it would have in a rapid or riffle area would,

            2  in my mind, drive that boat deeper into the water, yes.

            3                 MR. HELM:  I'm about --

            4                 CHAIRMAN NOBLE:  One more?

            5                 MR. HELM:  No, no, I'm about to go into

            6  the computer.  So if this is -- if you all want to get

            7  out of here --

            8                 CHAIRMAN NOBLE:  It is 4:28, so we're

            9  coming back tomorrow morning at 9:00, okay?

           10                 MR. HELM:  Thank you.

           11                 CHAIRMAN NOBLE:  And take all the time

           12  you need.

           13                 MR. HELM:  I appreciate that.

           14                 (The proceedings adjourned at 4:29 p.m.)
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               COUNTY OF MARICOPA  )
            2

            3            BE IT KNOWN that the foregoing proceedings
               were taken before me; that the foregoing pages are
            4  a full, true, and accurate record of the proceedings,
               all done to the best of my skill and ability; that
            5  the proceedings were taken down by me in shorthand
               and thereafter reduced to print under my direction.
            6
                         I CERTIFY that I am in no way related to
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 1                 CHAIRMAN NOBLE:  We'll come to order and
 2  we'll ask for a roll call.
 3                 DIRECTOR MEHNERT:  Commissioner Allen?
 4                 COMMISSIONER ALLEN:  Present.
 5                 DIRECTOR MEHNERT:  Commissioner Henness?
 6                 COMMISSIONER HENNESS:  Here.
 7                 DIRECTOR MEHNERT:  Commissioner Horton?
 8                 COMMISSIONER HORTON:  Here.
 9                 DIRECTOR MEHNERT:  Chairman Noble?
10                 CHAIRMAN NOBLE:  Here.
11                 DIRECTOR MEHNERT:  We have all four
12  members here, and I see Matt Rojas is here.  So we're
13  ready to go.
14                 CHAIRMAN NOBLE:  Now, some of you may
15  note that the facial features of the court reporter
16  have changed this morning.  Jody tends to crack the
17  whip a little harder, so we will take frequent breaks.
18                 MR. HELM:  You're not going to get away
19  with extended time frames, is what you're saying.
20                 CHAIRMAN NOBLE:  It's good to have you
21  back, Jody.  We appreciate you.
22                 Mr. Slade, are we prepared; and are you
23  ready to go, Rich?
24                 THE WITNESS:  I am, Chairman Noble.
25                 CHAIRMAN NOBLE:  Let us begin then.
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 1                 CROSS-EXAMINATION (CONTINUED)
 2  BY MR. SLADE:
 3      Q.    Okay.  Good morning, Mr. Burtell.  Good
 4  morning, Commissioners.
 5      A.    Good morning, Mr. Slade.
 6      Q.    Again, Eddie Slade with the Arizona State
 7  Land Department this morning.  When we left off, we
 8  were talking about the Hayden account, and I believe we
 9  agreed that we're talking about that account because we
10  want to know where the logs got caught up, if on the
11  Salt or on some other area in the river valley.  Is
12  that the discussion we were having when we left off?
13      A.    As I recall, yes, we were trying to debate
14  exactly where he ran into his troubles, yeah.
15      Q.    Okay.  And we're having that conversation
16  because we want to know if the Salt was potentially
17  susceptible for log floating, as others have indicated
18  in other articles.
19      A.    Is that a question, or are you making a
20  statement?
21      Q.    That's a statement.
22      A.    Okay.
23      Q.    So let's pull up your Figure 5B from your
24  report, please.  And as I recall, you had stated that
25  it could have gotten caught up in a canyon in
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 1  Segment 3, and we do have historical maps of Segment 3,
 2  and one of those is in your report at Figure 5B; is
 3  that right?
 4      A.    Yes.
 5      Q.    Okay.  And I believe you had pointed to you
 6  thought there was a canyon in this area.  Are you able
 7  to tell me where that canyon is, in your opinion?
 8      A.    If you could advance.  There we go.
 9            I haven't studied this, Mr. Slade, in any
10  detail, but there is here an area that looks like there
11  might be a bit of a constriction.  I don't believe the
12  photos that Dr. Mussetter presented on behalf of SRP
13  went up this far, but...
14      Q.    Is it your opinion that that area is a narrow
15  constriction?
16      A.    No, I'm -- well, I'm simply suggesting that
17  that might be an area where they ran into problems;
18  that there might be a constriction there where they had
19  trouble getting their logs through.  Again, I don't
20  know, and based on the scale of this map, it's only a
21  guess.  And I guess that's the problem we have with the
22  Hayden account in its entirety.  We just don't know
23  where they ran into their difficulties.
24      Q.    Well, you can take a pretty educated guess
25  that that is a much wider area than, say, the entrance
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 1  into the Roosevelt Dam site, based on this map, right?
 2      A.    Based on this map, yes, where Roosevelt Dam
 3  site is, that would be more of a constriction.
 4      Q.    Okay.  And if you're taking logs down Tonto
 5  Creek, I'm not sure if you've been there or not, but
 6  Tonto Creek is much more narrow than this constriction
 7  that you've pointed out; would you agree with that?
 8      A.    I guess I'm a little confused.  Are you
 9  suggesting they were taking logs down Tonto Creek or --
10      Q.    Let's say they had to take logs down Tonto
11  Creek to get from the Sierra Anchas down to the Salt.
12      A.    I'm not sure if that would make sense,
13  because the Sierra Ancha Mountains are further to the
14  east of Tonto Creek.
15      Q.    Well, in fact, when they did take logs down
16  from the Sierra Anchas, didn't they come down the Tonto
17  area?
18      A.    No.  No, the Sierra Ancha Mountains are east
19  of -- the Sierra Ancha Mountains are roughly due north
20  of where Pinto Creek is.  And if that map can come back
21  up or when it comes up, you can see that's more at the
22  edge of the map to the east.
23      Q.    So in your understanding, how did they get
24  logs down from the Sierra Anchas to eventually the
25  Roosevelt Dam?
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 1      A.    It's not clear from their article, the
 2  newspaper article.  I suspect it was a similar fashion
 3  that -- how they did it with the sawmill.  They must
 4  have hauled them down somehow.  It's unclear.  The
 5  mountains where the trees are are obviously 4 or
 6  5 miles off river.  So I'm not sure how they got them
 7  down.  That's actually a good question.
 8            I do know that when Roosevelt Dam was being
 9  constructed, that they hauled the lumber from the
10  mountains down on a road that they constructed and
11  crossed the Salt River and then proceeded down to
12  Roosevelt, so...
13            But, again, I don't know, Mr. Slade, how
14  Mr. Hayden's group physically got the logs down the
15  mountain.  That's a very interesting question.  I don't
16  know if they had any beasts of burden, if you will,
17  that they could have used, horses or mules, to haul
18  those logs down, pull them down.  I don't know.
19      Q.    The Hayden group you're talking about?
20      A.    The Hayden group.
21      Q.    Yes.  So is another possibility then that
22  maybe they actually were in the headwaters, where logs
23  are right alongside waterways, the White or the Black,
24  and that they didn't have to move it down the whole
25  mountainside, and they just put it in the White or the


Coash & Coash, Inc.







SALT RIVER     VOLUME 14      02/24/2016 Page 2972


 1  Black and began floating those logs down?  That's
 2  another possibility, right?
 3      A.    It's a possibility that seems inconsistent
 4  with at least the account that was written up, the
 5  Hayden biography that SRP recently submitted, that
 6  indicated that they got the logs from the Sierra Ancha
 7  Mountains.
 8      Q.    Now, that was an account recently submitted
 9  and published in the '80s, 1980s, somewhere around in
10  there?
11      A.    It might have been a little bit earlier, but
12  it was a -- it was written by an Arizona historian.
13      Q.    So published about a hundred years after the
14  Hayden account actually took place, right?
15      A.    Not quite a -- probably about a hundred,
16  yeah.
17      Q.    Okay.  And they were probably looking at the
18  same articles that we have?
19      A.    I think when I read the notes at the end of
20  that article, in addition, the author interviewed, I
21  think, but I could be wrong, Mr. Hayden's descendents
22  to try to get a better sense of what was going on.
23            And I'm trying to remember, when Dr. August
24  testified, who also, obviously, has a lot of background
25  with Mr. Hayden, whether this issue of where they
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 1  logged or not came up.  But the Sierra Ancha Mountains
 2  obviously were the closest area where there were logs
 3  that the constructors of Roosevelt Dam went to.  So
 4  it's not unreasonable to think that that would be where
 5  they went.
 6      Q.    And do you remember the Burch trip or the
 7  Meadows trip in 1885?
 8      A.    Yes.
 9      Q.    Okay.  And, in fact, they tried to get logs
10  from the Sierra Anchas or they endeavored to see if
11  that was possible; that was the point of their trip; is
12  that right?
13      A.    My understanding is it was a scouting
14  endeavor.  I don't know if they physically, like
15  Hayden's article suggested, actually physically tried
16  to put logs in the river, but they were trying to scout
17  out that possibility, so...
18      Q.    And do you remember where they started their
19  trip?
20      A.    If you give me a second to refer back to my
21  table.
22            If you -- which Meadows account are you
23  referring to, the 1885 or the 1883?
24      Q.    The one that said they started 4 miles above
25  Tonto Creek on the Salt.
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 1      A.    Yes, they -- what's referred to as Eddy's
 2  Ranch --
 3      Q.    Right.
 4      A.    -- 4 miles above Tonto Creek confluence.
 5            So when I looked at a map, Livingston is
 6  about 10 miles above the confluence, and Livingston is
 7  more adjacent to where the Sierra Ancha Mountains are.
 8  So they certainly, in the 1885 trip, didn't go all the
 9  way up to the headwaters.  So one might argue that the
10  Meadows trip, similar to the Hayden trip, never went up
11  into Segments 2 and 1 and stayed down in Segment 3,
12  so...
13      Q.    And do you remember what the Burch/Meadows
14  trip said about their endeavor to see if logs could be
15  floated?
16      A.    The quote that I have in my table was, quote,
17  asserting [sic] the feasibility of floating logs or
18  lumber down from the Upper Salt River to Phoenix.
19            That was a direct quote from the newspaper
20  article, so...
21      Q.    Did they also say, quote, that the undisputed
22  conclusion is that such work can be successfully
23  carried on?
24      A.    I remember that, and I think what I indicated
25  in my report is maybe that was fortuitous thinking,
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 1  because I don't believe logs were ever successfully
 2  taken down, or at least any accounts that we have, that
 3  either Hayden went back or the Meadows group went back.
 4  And then when they started to construct Roosevelt
 5  Reservoir, once again, they didn't use the river.  They
 6  hauled those logs down to the town of Roosevelt.
 7            So if I've learned anything in reading
 8  newspaper articles and hearing historians and all of
 9  this debate, that article may have been written with
10  the hope that they would do it; but I think the proof
11  is did they ever do it, and I don't think we have any
12  evidence that they did, so...
13      Q.    So the conclusion of those who were in
14  Segment 3, that we know for sure were in Segment 3,
15  because they said they started in the Tonto Basin
16  3 miles -- 4 miles upstream of Tonto Creek, their
17  conclusion was that it was undisputed that logs could
18  be floated down, and there was no constriction that
19  would prevent that?
20      A.    Which then starts to make things kind of
21  confusing now, doesn't it, Mr. Slade, because we've got
22  you're maybe suggesting that Hayden got his logs hung
23  up at the damsite.  And now we've got the Meadows group
24  saying that it's no problem getting the logs from that
25  same area down to Phoenix.
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 1            So I think this comes back to this issue of
 2  how much can we trust newspaper articles and, at the
 3  end of the day, what was actually done, were logs ever
 4  taken down through.  And I'm not aware that they were.
 5  So I --
 6      Q.    And I'm certainly not suggesting that they
 7  got their logs caught on the damsite.
 8            Let's take a look at the articles that Hayden
 9  has.  Let's pull up C028-326.  And in this article they
10  say, quote, On leaving McDowell they followed up Salt
11  River as closely as possible for nearly 200 miles.
12      A.    Excuse me.  That's not what's up there.
13      Q.    Do you have the articles in front of you?
14      A.    No.  No.
15      Q.    C028-326.  And we talked about this
16  yesterday.  If you're 200 miles following the Salt
17  River as closely as possible, where does that put you?
18      A.    As we discussed yesterday, Mr. Slade, at the
19  time this article was written, there hadn't been any
20  surveys done of the Upper Salt River.  So how or where
21  they came up with their 200, I just don't know.
22      Q.    But my question is, if you follow the river
23  as closely as possible for 2 00 miles, where does that
24  put you, from Fort McDowell?
25      A.    You would be well above the White River.  I
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 1  thought you told me yesterday that the distance was
 2  200 miles from the confluence with the Gila, but maybe
 3  I misunderstood what you said.
 4      Q.    191 miles is the entire Salt River, from
 5  Segment 1 down to the Gila.
 6      A.    Okay.  And did you just ask me 200 miles from
 7  Fort McDowell?
 8      Q.    That's right.
 9      A.    So that would take me above the White
10  confluence.
11      Q.    Let's make sure we have our numbers right.
12  Segment 6, which starts basically at Fort McDowell and
13  goes down to the Gila, is 44 miles long.
14      A.    Okay.
15      Q.    So 191 miles minus 44 miles puts you at
16  147 miles would be to the end of the Salt, at the top
17  of Segment 1.
18      A.    Okay.
19      Q.    Okay.  And they said they traveled 200 miles.
20  So that's another 53 miles.
21      A.    So in this situation they would have -- if
22  you trust the newspaper account and the article says
23  leaving McDowell and going up 200 miles, then they
24  would have been above the confluence of the Black and
25  the White.  They would have been up in -- as you
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 1  indicated, some 40 or so miles further up.  And that
 2  would have meant they would have gone right past the
 3  Sierra Ancha Mountains and kept going.
 4            Why they would have gone up that far, I don't
 5  know.  It's speculation.  I think that might be even a
 6  further line of evidence to make us scratch our heads a
 7  bit about whether that 200 miles is accurate or not.
 8  It says "nearly 200 miles."  It's a rounded number.
 9            I don't know what more to say, Mr. Slade.
10  You can ask me a million different ways.  I don't know
11  exactly where they were, so...
12      Q.    I didn't ask you more than where they are if
13  they went 200 miles upstream.  So you can keep going,
14  if you want.  I'm just going to ask pretty pointed
15  questions.  If you want to answer the question that I
16  ask, that's fine.  If you want to keep going --
17      A.    No, I don't mean to sound frustrated.  I just
18  thought we asked all of these questions yesterday about
19  the same things.
20      Q.    No, there's more evidence that points to them
21  being at the headwaters, so that's why we're going
22  through more evidence.
23      A.    Oh.  I thought this was the article you
24  mentioned yesterday, the 200 miles, so...
25      Q.    This is one of them, yeah.
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 1      A.    Okay.
 2      Q.    And if they're up in the headwaters where the
 3  White is, is that close to where Camp Apache is?
 4      A.    If they went up the White.  I guess they
 5  could have gone up the Black.  But that would put them
 6  in that vicinity.
 7      Q.    Okay.  And Mr. Fuller testified to this.
 8  There are no logs actually on the Salt River until you
 9  get up to the White or the Black.  Do you have anything
10  to dispute that?
11      A.    I haven't been up there, and I think a lot of
12  that is tribal land, where one isn't supposed to go.
13  So I -- if Mr. Sparks or one of his clients would
14  confirm that, that would probably make me feel better.
15      Q.    Okay.
16      A.    But other than that, I can't really agree or
17  disagree.
18      Q.    Okay.  And at the bottom of the article here,
19  the last sentence, I'll read it.  "Having found a good
20  location where pines were plenty and good they made a
21  canoe out of a tree and putting some logs into the
22  river, left six of the party to drive them down while
23  Hayden and Sugert returned home by Camp Apache,
24  San Carlos and old Camp Grant."
25            So Hayden returned home by Camp Apache.
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 1      A.    Okay.
 2      Q.    If he was in the Sierra Anchas, would it be
 3  returning home to go 100 miles out of your way east to
 4  Camp Apache?
 5      A.    I think at this time Hayden lived in Tucson,
 6  or he may have lived in Tucson.  So the only reason he
 7  would want to go through -- Camp Apache and San Carlos
 8  and Camp Grant obviously had roads to the south.  So I
 9  guess the bigger question is, where was he trying to
10  return to.  If he was return -- if he was going to Camp
11  Grant, obviously if, at the time, he wanted to go back
12  to Tempe, I don't know why he would go to Camp Grant,
13  because Camp Grant is on your way to Tucson.
14            So I guess the bigger question is, is why --
15  or where was he returning to.  And I don't know why he
16  would have been wanting to go to Southeastern Arizona,
17  because I have had an opportunity to look at Camp Grant
18  over the years, and that's near the confluence of
19  Aravaipa and the San Pedro, so that's pretty far out of
20  your way if you wanted to be going to the Phoenix area.
21      Q.    And can we pull up Figure 3A from your
22  report?
23                 MR. SLADE:  If we could pull that up as
24  well.  And if it's possible to zoom in to where it
25  says -- around Camp Apache there and where it also says
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 1  "pine timber."
 2  BY MR. SLADE:
 3      Q.    So right where Camp Apache is, Mr. Burtell,
 4  there's a demarcation that says "pine timber," and
 5  that's on the White River; is that right?
 6      A.    Yes.
 7      Q.    Okay.  So do you see any other demarcation on
 8  this 1876 map along the Salt that says "pine timber"
 9  other than on the White River near Camp Apache?
10      A.    On this map.  I know on my other map there's
11  another area that says "timber camp."  Let's see.  You
12  know, I'm not seeing anything.
13      Q.    Do you see a demarcation around even the
14  Sierra Anchas that says "pine timber" on this map?  We
15  know there's timber out there.
16      A.    Sure.
17      Q.    But on this map, is there any demarcation
18  that says "pine timber"?
19      A.    On the Sierra Anchas, on this map, no.
20      Q.    Okay.  And this is an 1876 map.  The Hayden
21  trip was in 1873; is that right?
22      A.    That's right.
23      Q.    Okay.
24      A.    Mr. Slade, if we could keep this map up.  I
25  had a couple of homework assignments last night.
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 1      Q.    Go ahead.
 2      A.    And I don't know if you can blow this up even
 3  further, but you were asking me about whether there was
 4  a road that crossed through the Apache Mountains.  It's
 5  actually shown on here.  It's very hard to see, and I'm
 6  going to -- and, actually, where it ends up is right at
 7  the head of Segment 2, where Cibecue Creek -- just
 8  above where Cibecue Creek comes down.
 9            If the Commissioners wouldn't mind, I might
10  approach that.  It might almost be easier to --
11                 CHAIRMAN NOBLE:  Do you want a ladder or
12  something to stand on?
13                 THE WITNESS:  No.  Maybe dimming the
14  lights might help.
15  BY MR. SLADE:
16      Q.    I'll tell you what, Mr. Burtell, is this
17  going to be -- why don't -- this is a good opportunity
18  for you to take care of this on redirect with your
19  counsel, so I can move along and we can finish.
20      A.    Well, I was being responsive to the question
21  you posed to me yesterday.  You were very specific
22  about whether or not there was any way that a road
23  could cross through the Apache Mountains in the
24  McMillenville area.
25      Q.    Sure.
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 1      A.    So I'm just trying to be responsive to what
 2  you asked.
 3      Q.    Yeah, I appreciate that.  But for the purpose
 4  of dimming the lights and moving around, I think that's
 5  a good opportunity for you to do that with your counsel
 6  on redirect.
 7                 CHAIRMAN NOBLE:  If he so chooses.
 8                 MR. SLADE:  Sure.
 9                 THE WITNESS:  So, Commissioner Noble, is
10  this my choice about whether I want to do this or not?
11                 CHAIRMAN NOBLE:  No, it's your choice
12  whether or not your counsel wants to redirect.
13                 THE WITNESS:  Okay.  Sure.
14                 CHAIRMAN NOBLE:  Or feels the
15  information is even worthwhile.
16                 THE WITNESS:  Okay.
17                 CHAIRMAN NOBLE:  Apparently Mr. Slade
18  doesn't feel it's worthwhile anymore.
19                 MR. HOOD:  If it's not worth Mr. Slade's
20  time, then it's not going to be worth any of our time.
21  We'll skip it.  It's on the map.
22                 THE WITNESS:  The other homework
23  assignment, I had, just for housekeeping, was the
24  Grapevine Springs, and so I had some additional
25  information on that as well.
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 1  BY MR. SLADE:
 2      Q.    And what did you find with that?
 3      A.    So this one we do want to talk about?
 4      Q.    Sure, go ahead.
 5      A.    Okay.  Two sources of information.  One is a
 6  book that's referenced in my report called Arizona
 7  Place Names, and it provides some context as to how
 8  Grapevine Springs was first named by Europeans.  So
 9  I'll start with that, and then I've got a map that
10  shows some other information.
11            This is on Page 104 of Arizona Place Names.
12  This wasn't introduced into evidence.  We certainly
13  could.  This is a reference in my report.
14            EXAMINATION BY COMMISSIONER HORTON
15                 COMMISSIONER HORTON:  Mr. Chairman?  Is
16  that the Granger book?
17                 THE WITNESS:  This, Commissioner, was
18  the book that came out before the Granger book, believe
19  it or not.
20                 COMMISSIONER HORTON:  Okay.
21                 THE WITNESS:  Well, excuse me, it is the
22  Granger book.  She had two books.  This was her first
23  book, 1960.
24                 On Page 104 it says, "On his third
25  exploratory expedition, King S. Woolsey," I think you
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 1  pronounce it, "in 1864 applied the name descriptively
 2  to this spring because of the many wild grapevines.
 3  The men of the expedition located it in their attempt
 4  to find water because that of the Salt River was too
 5  brackish for drinking purposes.  Grapevine Spring is
 6  actually on the south side of the Salt River, a little
 7  east of the confluence of Tonto Creek with the Salt."
 8                 So that's the historic perspective on
 9  how it was named.
10                 If you could pull up in my report
11  Figure 5A.
12
13               CROSS-EXAMINATION (CONTINUED)
14  BY MR. SLADE:
15      Q.    Does it talk about in the Arizona Place Names
16  what the population was at Grapevine Springs?
17      A.    I read the quote in its entirety, and, again,
18  you're welcome to look at it.  It's -- but, no, I read
19  it.  They did not.
20      Q.    Okay.
21      A.    This now is responsive to your question about
22  if there were people there.
23      Q.    Sure.  What figure?
24      A.    Figure 5A from my report.
25      Q.    And what are you pointing out?
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 1      A.    Grapevine Springs is actually -- was actually
 2  located by the General Land Office surveyors, and there
 3  are a series of roads, as well as a couple of houses,
 4  right at Grapevine Springs.  So the spring was
 5  identified and mapped by the surveyors, and there's an
 6  artery of roads, as well as cultivated fields, in the
 7  area of the spring.
 8      Q.    And is that the road that the Apaches would
 9  have taken heading up or King Woolsey, when he drove
10  the Apaches up to the Apache land at Fort Apache, would
11  he have taken that trail, that road?
12      A.    I don't know whether that road even existed.
13  He was there in 1867.  This map is 1881.  So I don't
14  know whether those roads were even available.  This
15  Figure 5A, the roads that cross through Grapevine
16  Springs, the road is labeled "road to Globe."  So there
17  obviously was a communication artery between Grapevine
18  Springs and Globe.  But the road continues, crosses the
19  Salt, and then heads on up to the northwest.
20            So the area I'm referring to, if you're
21  interested, is in this area right here.  Grapevine
22  Springs is labeled.  It's a little difficult to see.
23  If you really blow it up, you can see a couple of
24  houses and there's agricultural fields.  There are
25  either fields or fences immediately adjacent to


Coash & Coash, Inc.







SALT RIVER     VOLUME 14      02/24/2016 Page 2987


 1  Grapevine Springs and then an area here that says
 2  "fields" and "field."
 3            So I'm not saying that there was a
 4  metropolis, by any stretch, but in 1881 there
 5  definitely was European settlement in the Grapevine
 6  Springs area.
 7            So I was just trying to, again, be responsive
 8  to your questions yesterday, Mr. Slade.
 9      Q.    I appreciate that.
10            Were they supplying Globe and Miami at that
11  point, would you think?
12      A.    I don't think that's unreasonable.  The mines
13  had been established by that time.  Whether these were
14  homesteaders that were just living off the land or
15  whether they were producing something to sell to the
16  mines, I don't know.
17      Q.    Do you know if there was any desire to supply
18  Phoenix, which already had its own irrigation and
19  farming settlement?
20      A.    I don't understand.  From these fields?
21      Q.    Right.
22      A.    Oh.  I think it would be unlikely that --
23  other than maybe shipping cattle down to Phoenix or
24  driving cattle down to Phoenix; that would be a
25  likelihood.  Whether they were driving grain down to
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 1  Phoenix, that would seem a lot less reasonable.
 2      Q.    So we don't know of any goods that they would
 3  have to supply to Phoenix that Phoenix doesn't already
 4  have?
 5      A.    Maybe not supplies, but a situation of mail
 6  or them wanting to get supplies from Phoenix, I could
 7  see there being a two-way path there.  Let alone people
 8  moved around a lot, and so the transportation of
 9  people, as well as goods, either coming up from Phoenix
10  or mail, perhaps, going down, if not timber.  We've
11  talked a lot about timber, so...
12      Q.    Let's talk a little more about timber, and
13  did you put anywhere in your report that the undisputed
14  conclusion of the Burch trip was that logs could be
15  floated from the Salt in Segment 3 down to Phoenix?
16      A.    I don't believe I made that statement in my
17  report.
18      Q.    And why not?
19      A.    I think primarily because there was no
20  evidence that logs were ever taken down.
21      Q.    So is your report a comprehensive report that
22  includes information that may support navigability and
23  may support nonnavigability, or is your report just a
24  report about evidence that supports nonnavigability?
25      A.    I think you're asking me a question of
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 1  whether my report is fair or not in the data; and if
 2  that's what you're asking me, Mr. Slade, I feel very
 3  confident that I was fair in my data.  And I'll give
 4  you an example.  I think I was the only expert in the
 5  Upper Salt to try to reconstruct flows.
 6            The historic accounts that I present in my
 7  report talk about flow conditions during floods, where
 8  the water was waist deep.  So, again, if you're
 9  questioning whether I cherry-picked and just put in
10  data that doesn't support navigation, I strongly
11  disagree, and I think that's an unfair characterization
12  of my report.
13      Q.    But when it came to the Burch articles, and I
14  think there's three or four, and most of them say
15  either logs can undisputably be floated or --
16      A.    Mr. Slade --
17      Q.    Let me finish.
18      A.    Okay.
19                 CHAIRMAN NOBLE:  Whoa, whoa, whoa.  Let
20  Mr. Slade finish first, and then you can interrupt him.
21                 THE WITNESS:  Okay.  Fair enough.
22  BY MR. SLADE:
23      Q.    Yeah.  I don't want to have to stand up and
24  protect myself from being interrupted.
25            Articles that say it's entirely practicable
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 1  to float logs, undisputed conclusion, there's multiple
 2  articles about the Burch trip that state that, in no
 3  uncertain words.  But that can't be found in your
 4  report; is that right?
 5      A.    That's what I was -- and I apologize for
 6  interrupting.  Can we pull up each one of the Hayden
 7  articles?  We're spending a lot of time on this, so
 8  let's walk through each one of the Hayden articles and
 9  find out how many times it says what you're
10  characterizing, because I don't want to take what
11  you're -- you're characterizing those articles, and I
12  just want to be sure that those articles all say
13  exactly what you indicate.
14      Q.    We sure can.
15      A.    So let's pull --
16      Q.    This is the Burch trip, not the Hayden trip.
17      A.    Oh, sure.
18      Q.    This is the Burch or Meadows trip --
19      A.    Okay.
20      Q.    -- however you want to call it, C018 Part
21  132.  And I'm reading the second sentence from the
22  bottom.  "The object of the trip is to ascertain if
23  logs could be floated through the cañon.  If practical,
24  Mr. Burch intends erecting a saw mill at the foot of
25  the Sierra Anchas and floating the logs down the river
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 1  to Phoenix."  And that's the first article we have.
 2      A.    Okay, and so just for me to understand this,
 3  it says if practical, Mr. Burch intends erecting the
 4  saw mill.
 5            So this article at least, it suggests that
 6  when he was interviewed by the newspaper, he told the
 7  newspaper if it's going to -- if it would work, I'll do
 8  it.  And at least this article doesn't suggest that he
 9  knew at that time.
10      Q.    Sure.  And we're just going through all of
11  them.
12      A.    Yep.
13      Q.    And C018 Part 134.  That was actually an
14  article before the trip happened, right?
15      A.    That's right.
16      Q.    Okay.
17      A.    No, it's not.  The trip had already started,
18  it said in the first sentence; but it hadn't concluded.
19  Right?
20      Q.    Yes, before the trip concluded.  They had
21  left.
22            Let's go to C018-133.  There's a lot of
23  articles on this trip, so we've got to find the right
24  ones.  And I'm about two-thirds down the page, and it
25  starts with "The object of the trip was to determine
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 1  whether saw logs could be rafted to the Lower Salt
 2  River, and the undisputed conclusion is that such work
 3  can be successfully carried on."
 4            Did I read that correctly?
 5      A.    Catch up with you here, Mr. Slade.
 6            That's what it says.
 7      Q.    Okay.  And this is an article after the trip
 8  occurred?
 9      A.    Can you go back?  I just wanted to see what
10  the -- okay.
11            What's interesting about this, Mr. Slade, is
12  the last sentence of the article.  It says, "If
13  experience should demonstrate that saw logs can be
14  successfully floated from the timber regions to this
15  portion of the Salt River, then the benefits derived
16  from this exploration cannot be overestimated."
17            So the author of the article, I'm assuming,
18  interviewed Mr. Burch, but I think was cautioning their
19  readers about whether or not -- I don't want to suggest
20  what Mr. Burch was saying was hyperbole, but was
21  cautioning the readers whether we still don't have any
22  actual evidence that you could do it.
23      Q.    Sure.  Mr. Burch was a sawmill man, right?
24      A.    That's what the article suggests, yeah.
25      Q.    Okay.  And so there could be other reasons
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 1  why the logs were never floated, like it's difficult to
 2  get them down from the Sierra Anchas.  If you come over
 3  the side of Cherry Creek, it's a precipitous drop, and
 4  as you said, Tonto Creek is not all that close to the
 5  logs?
 6      A.    That doesn't make a lot of sense to me,
 7  because in practice, when the sawmill was established
 8  in the Sierra Ancha Mountains, they hauled the logs
 9  down a five-mile road to the river and then took them
10  off to Roosevelt.  So when the Roosevelt Dam was being
11  constructed, for some reason they figured it out then.
12  Why Burch didn't figure it out, I don't know.  And why
13  he himself didn't decide to build a road and do that, I
14  don't know.
15            So it seems to be, again, a lot of
16  speculation.  And, again, just for fairness, let me say
17  what I put in my report on this issue in Paragraph 25
18  is, I say "There is no evidence that timber drives to
19  Phoenix ever occurred."
20            So I think I fairly reported the fact that
21  there were attempts to drive logs.  I think I also
22  described an article that the State Land Department
23  presented before the Power Line Diversion Dam was
24  constructed that the Bureau of Reclamation thought that
25  they could float the logs down the river, and I mention
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 1  that in my article.
 2            So if you're thinking I'm cherry-picking and
 3  just putting information that is just not towards
 4  navigability, I'll just say again I think that's
 5  grossly unfair.
 6            I put your article in that said that the
 7  Bureau of Reclamation thought they could float those
 8  logs down the river.  And, again, we have no evidence
 9  that they ever did that, so...
10      Q.    So there's another article that says the same
11  thing, Burch thinks it's entirely practicable.
12      A.    Let's -- can we pull it up?
13      Q.    Let's pull it up again, C018 Part 196.
14            And let's go to the last paragraph and blow
15  that up.  Okay.  And I'm going to read the whole thing.
16  "The object of the expedition combined business and
17  well as pleasure; the business portion of the trip
18  being for the purpose of ascertaining the feasibility
19  of floating logs or lumber down the Upper Salt River,
20  where timber of excellent quality grows in abundance,
21  and where Mr. William Burch, one of the party who owns
22  a steam sawmill.  Mr. Burch, who visited our office
23  today is company with Messrs. Robinson and Logan,
24  informs us that he thinks it entirely practicable to
25  float logs down the river to some point in this valley


Coash & Coash, Inc.







SALT RIVER     VOLUME 14      02/24/2016 Page 2995


 1  where there is a demand for lumber and contemplates the
 2  removal of his mill down here.  The main difficulty is
 3  to get the logs to the river, the timber being some ten
 4  miles back from its bank but with a gradual decline to
 5  the river's edge."
 6            So that supports what we just talked about,
 7  where it may have been difficult to get the lumber down
 8  to the river, in Mr. Burch's opinion?
 9      A.    And I'll just -- I would agree that's in
10  Mr. Burch's opinion.
11            Two things come to mind when you read that.
12  In practice, the folks building Roosevelt Dam somehow
13  were able to practically get the logs down.  And,
14  again, I'm more, perhaps, relying on what in practice
15  happened.
16            The other thing I find interesting about
17  this, and the phrase that I think the historians use
18  about boosterism, is that is it possible that
19  Mr. Burch, when they talked to the reporter, was trying
20  to maybe get investors to help him fund his sawmill and
21  wanted to get interest in building a sawmill up there
22  and may or may not -- I don't want to say he was being
23  untruthful, but I'm not sure whether -- if it was as
24  feasible as he said, why it never occurred.
25            And the third thing that comes to mind is
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 1  Hayden said that he got logs hung up.  Mr. Burch is not
 2  mentioning any problem with floating the river.  So...
 3      Q.    And why would that -- how could those two
 4  things both be true, if Mr. Burch says there's no
 5  problem and Hayden says he got hung up?
 6            Is one possibility that in Segment 3 and 4
 7  and 5, there are no hang-ups for logs; but in the Upper
 8  Salt, on the White and the Black near Fort Apache,
 9  where it says fort timber -- or pine timber and where
10  you go through Segment 1 that has the gulch that
11  Mr. Mickel talked about -- I don't know if you were
12  here for that.
13      A.    I wasn't.
14      Q.    Okay.  Is it a possibility that, in fact,
15  both are true; Hayden got caught up in the headwaters
16  in Segment 1, potentially; but when it comes to
17  Segment 3, there are no hang-ups, because, as we
18  looked, there are no narrow constrictions in the maps
19  that we looked at?
20      A.    I guess that the -- there's a lot of
21  speculation, I think, going on by your -- on your part
22  there, Mr. Slade.  I don't think anything you just said
23  we have any clear evidence of.  It's speculation of
24  whether that could happen.
25            I'll just counter that speculation with my
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 1  own about something made it infeasible, when the
 2  sawmill was operating, to use the Salt River to float
 3  the logs down to Roosevelt.
 4            So I think we'll leave it to the Commission
 5  to debate among themselves why, in practice, that
 6  didn't occur when the sawmill was actually operating.
 7      Q.    Sure.
 8            How long was the Pinto Creek ferry in place?
 9  Do you know?
10      A.    I don't know.  If you know, that would be
11  interesting to me.
12      Q.    I don't.  That's why I'm asking.  I think you
13  mention it in your report.  I didn't know if you have
14  any more evidence of that.
15      A.    If you let me catch up here, that's in
16  Table 1 of my report.
17            It operated, we know, in February of 1905,
18  when, as I put in my comments, the river was in flood,
19  cutting off the supply route to a sawmill in the Sierra
20  Ancha Mountains.
21            So we know it was operating in February of
22  1905.  My professional judgment would be, is once the
23  spring runoff period ended and the flows went down,
24  there may have no longer been the need to operate the
25  ferry.
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 1      Q.    But you don't know if it was multiple years
 2  or how long during a year?
 3      A.    No.  The only account I could find that there
 4  was actually a ferry operating was that 1905 article,
 5  but nothing subsequent to that.
 6      Q.    And there was a ferry at Livingston as well
 7  that you mentioned in -- is that Paragraph 27?
 8      A.    There was an article that your client
 9  introduced talking about the need to build a ferry at
10  Robertson's crossing; but as I indicated in my direct
11  testimony, we don't know whether that was ever built or
12  not.
13      Q.    Okay.  And ferries are an indication that a
14  river's too deep to cross, generally, by wagon or by
15  foot; would you agree with that?
16      A.    During high water.
17      Q.    Let's turn to your modern boating section of
18  your report, and I'm on Paragraph 30 of your report,
19  Page 6.  And the largest paragraph you have here is a
20  quotation from ANSAC's 2007 decision; is that right?
21      A.    Mr. Slade, you said Page 30.  That's not --
22      Q.    Paragraph 30, Page 6.
23      A.    Oh, Paragraph 30.  Excuse me.
24            This is the paragraph that I quoted from the
25  Commission's 2007 report.
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 1      Q.    Okay.  And in this, in the Commission's 2007
 2  report, they cite some flow ranges that they
 3  considered.  I'll read.  "Most of the trips --" I'm
 4  halfway down.  "Most of the trips the witness had been
 5  on, the flow was between 1,500 and 3,000 cubic feet per
 6  second."  Did I read that correctly?
 7      A.    Yes.
 8      Q.    What is the cfs range that you would advise
 9  ANSAC consider for a historic wooden craft on the Upper
10  Salt, be it a small boat or a canoe?
11      A.    I don't understand your question.  You said
12  the amount of water for a historic boat.  I don't know
13  what you're asking.
14      Q.    On the Upper Salt, what range of flow do you
15  think would be preferable for a historic small boat or
16  canoe?
17      A.    What is that historic small boat or canoe
18  being used for?
19      Q.    Commercial enterprise, highway of commerce.
20      A.    What flow would be necessary?
21      Q.    What's the ideal flow range?
22      A.    Quite frankly, Mr. Slade, I don't think there
23  is an ideal flow range in Segment 2.  Low flow, you're
24  going to get battered by rocks.  High flow, and I've
25  watched enough video of high flow, you've got very
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 1  dangerous rapid flow conditions.  So I don't have a low
 2  flow or a high flow that I would recommend that anyone
 3  try to use a wooden boat on the Upper Salt.
 4      Q.    And to come to that conclusion, did you talk
 5  to anyone who boated the Upper Salt or a historic
 6  boater that helped you come to that conclusion?
 7      A.    Unfortunately, we don't -- I've never seen
 8  any evidence that anyone has tried to take a historic
 9  boat along the Upper Salt, so it's speculation on
10  people's parts.
11      Q.    My question was, to come to the conclusion
12  that you just made, that there's no range that's
13  better, did you talk to anyone to come to that
14  conclusion?
15      A.    No, I did not talk to anyone.  I referred to
16  the testimony that has been provided and the boating
17  experts.
18      Q.    Okay.  Are you aware that the high flow
19  conditions of the Upper Salt are not ideal for a
20  historic loaded craft, like a canoe or a small boat?
21      A.    Are you making a statement, or are you asking
22  the question?
23      Q.    Are you aware that people have stated,
24  including Mr. Mickel, that he would use a historic
25  wooden craft at the lower flows, not the high spring
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 1  snowmelt flow?
 2      A.    I wasn't here for Mr. Mickel's testimony, so
 3  I would have a hard time putting into context what he
 4  said or maybe how he was later cross-examined as well.
 5  So I really can't -- I can't opine on that statement
 6  one way or the other.
 7      Q.    So you haven't reviewed Mr. Mickel's
 8  testimony?
 9      A.    I have not, nor was I here when he gave it.
10      Q.    You're aware that he's run a commercial
11  operation on the Upper Salt for 18 years, right?
12      A.    Using modern recreational boats?
13      Q.    Yes.
14      A.    That's all I know now.
15      Q.    And, in fact, you talked to one of his
16  employees, right?  You mentioned that in your report?
17      A.    Oh, you didn't tell me who he worked for.
18      Q.    Mild to Wild Rafting.  He's the president of
19  the company.
20      A.    Oh, okay.  So now, now I'm learning that.
21  Okay.
22            Yes, I talked to -- in Paragraph 32 of my
23  report, I talked to Marley Gabel.  And I had been up in
24  the Miami-Globe area, and the local paper was talking
25  about the upcoming floating season and mentioned that
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 1  last year's season was canceled, and so I reached out
 2  to her to try to understand or reached out to Mild to
 3  Wild to understand why that was.
 4      Q.    And did Marley Gabel give you the impression
 5  that Mild to Wild canceled their season in 2014?
 6      A.    I'll read the quote, and I think I have my
 7  notes from when I talked to her.  What I put in my
 8  report is "Last year, according to Marley Gabel, who
 9  works for Mild to Wild Rafting and Jeep Tours, guided
10  raft trips down the Upper Salt were cancelled on
11  account of low water and associated safety concerns."
12            So that's what she indicated to me.
13      Q.    Did she indicate that Mild to Wild canceled
14  their trips?
15      A.    She said guided raft trips down the Upper
16  Salt were canceled, and that was consistent with the
17  newspaper article.  And I -- somewhere in all my stuff
18  I've got the newspaper article, so I could dig that
19  out.
20      Q.    Do you know if Mild to Wild actually canceled
21  their trips?
22      A.    Marley Gabel indicated that trips were
23  canceled.  Whether -- I don't know what more to say.
24      Q.    And you didn't review Mr. Mickel's testimony,
25  where he said, in fact, they didn't cancel their trips,
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 1  correct?
 2      A.    If that's the case, I don't quite understand
 3  why Marley Gabel would have said that to me when I
 4  talked to her, but...
 5      Q.    Why would the higher snowmelt flows make the
 6  Upper Salt River more dangerous?
 7                 CHAIRMAN NOBLE:  Mr. Slade, could you
 8  repeat that question after we come back from break?
 9                 MR. SLADE:  Absolutely.
10                 CHAIRMAN NOBLE:  Thank you very much.
11  We'll do 15 minutes, about 10 after.
12                 (A recess was taken from 9:54 a.m. to
13  10:10 a.m.)
14                 CHAIRMAN NOBLE:  Let's go ahead and
15  start.  Mr. Slade, are you ready?
16                 MR. SLADE:  I'm ready.
17                 CHAIRMAN NOBLE:  Mr. Burtell?
18                 THE WITNESS:  Yes, Mr. Chairman.
19                 CHAIRMAN NOBLE:  Bring it on.
20  BY MR. SLADE:
21      Q.    In your modern boating section, did you do
22  anything to assess flows and boating that occur apart
23  from the high snowmelt boating season?
24      A.    The only thing in addition to what I've
25  looked at here, Mr. Slade, is there's a YouTube video
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 1  that I've viewed that showed some -- and I could
 2  present the YouTube link, if you or the Commissioners
 3  are interested, where a group of rafters I think were
 4  trying to push the limit and they went down the river
 5  in their rubber raft at a cfs, I think it was, 300.
 6  And I know the whitewater folks use the expression a
 7  bony river, and that was very much the case.
 8            They had a lot of trials and tribulations at
 9  that flow.  That was particularly interesting to me
10  because 300 cfs -- and they put in at the top of
11  Segment 2 -- that's about the median flow up there,
12  so...
13      Q.    In your report you don't have anything about
14  boating during flows other than the snowmelt period; is
15  that right?
16      A.    I wouldn't characterize it that way.  What I
17  put in the report is, as I said, the long summary
18  paragraph from ANSAC after they had held what I
19  understand were many, many hearings leading up to their
20  report.  So I think the Commission certainly understood
21  the various times when you could or couldn't do modern
22  recreational boating up there.
23      Q.    You weren't here for Mr. Mickel's testimony,
24  is that what I heard you say?
25      A.    That's right.
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 1      Q.    And were you here for Mr. Dimock's testimony
 2  on the Salt?
 3      A.    On the Salt, no.
 4      Q.    Okay.  So I won't ask you questions about
 5  what they said about the low flow boating period.
 6      A.    Okay.
 7      Q.    Did you do any studies of velocities on the
 8  Upper Salt?
 9      A.    I looked at the velocity data that were
10  associated with the USGS streamflow measurements.  I
11  didn't include those in my report.  I focused more on
12  the depths.  But I certainly came across, in my
13  research on the USGS records, velocity measurements,
14  yeah.
15      Q.    Did you find anything that makes velocities
16  on the Salt an impediment to navigation?
17      A.    My observation in being on the ground at
18  those riffle sites, as well as looking at a lot of
19  YouTube videos where the flows were specified, that
20  these boats are moving relatively quickly.
21      Q.    Specifically; not your observations.  Did you
22  find any data that tells you that velocities are a
23  problem on the Upper Salt for boating?
24      A.    When you say "are a problem for boating,"
25  again, that's a -- again, I'm trying to be responsive.
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 1  A problem for what type of boating, what type of boat,
 2  what are they doing, you know?
 3      Q.    Sure.  Let me back up.  You read the Special
 4  Master's report, right, for Utah?
 5      A.    For Utah, yes.
 6      Q.    And when the Special Master talked about the
 7  San Juan River, do you recall that he talked about
 8  velocities on the San Juan being an impediment to
 9  navigation?
10      A.    I believe that was one of a series of factors
11  that he looked at when he came to his conclusion, sure.
12      Q.    And he listed actual velocities on the
13  San Juan and said that those are greater than those on
14  the Colorado or the Green or the Grand at the time; do
15  you recall that?
16      A.    And that would certainly be consistent with
17  my experience floating on both the Colorado and the
18  Green, sure.
19      Q.    Did you do anything to compare the Upper Salt
20  velocities with the velocities of the San Juan that the
21  Special Master reported?
22      A.    No.  No, I focused on the San Juan's rapids
23  as compared to the Upper Salt's rapids when the
24  velocities were high, so...
25      Q.    Are there any sand waves, like sand waves on
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 1  the San Juan, are there any of those sand waves on the
 2  Upper Salt?
 3      A.    Not that I've seen reported or I observed in
 4  the field, no.
 5      Q.    And you mentioned this yesterday.  I believe
 6  in your report on -- let's see here.  You mentioned
 7  that the Special Master said that there's a 3 foot
 8  requirement for navigation; is that what you said
 9  yesterday?
10      A.    If you could direct me, or I could find the
11  paragraph where I discussed the Special Master.  I can
12  find it.  I don't think I would characterize it quite
13  as you said it, but...
14      Q.    So I'm on your Page 23, and Paragraph 106.
15      A.    Yes, the two indented quotes, first, was
16  related to -- actually, both of the indented quotes
17  were related to a War Department survey of the Green
18  and the Colorado River, and then -- which were
19  presented in the Special Master's report, and then the
20  last sentence on Page 23 is where I tie that into the
21  Special Master.
22      Q.    Okay.  And the first indented quote there,
23  and I'll read it, "There are many cross-overs in both
24  rivers which have a depth of between 2 1/2 and 3 feet
25  during the low-water stage.  This depth is sufficient
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 1  for light draft boats suitable to these rivers, and
 2  3 feet is, therefore taken as the governing low-water
 3  depth to be considered in improvement.  The maintenance
 4  of a greater depth is not warranted by the probable
 5  commerce."
 6            Are you aware that the federal standard for
 7  navigability for improvement is not the standard that
 8  we're dealing with in this case?
 9      A.    I think all along, Mr. Slade, I've indicated
10  that this is another line of evidence that puts boating
11  depths into context.  I'm not in any way suggesting
12  that this is the only piece of information we should
13  look at, but I think it's very telling and should be
14  considered by the Commission in a case which is around
15  statehood; light draft boats, which certainly you've
16  continued to talk about we should be considering for
17  navigation; being used for commerce, all of which seem
18  to be consistent with what we're trying to evaluate
19  here in Arizona.
20            It seemed to me this would be something that
21  the Commission should consider, among many things it
22  considers in its determination.
23      Q.    My question was, are you aware that the
24  standard for federal navigability improvement is not
25  the same standard as the standard for this case?
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 1      A.    What standard are you referring to the
 2  federal improvement standard?
 3      Q.    So you're not aware of that?
 4      A.    And I don't think I infer in my report that
 5  this is a standard for navigability.  I'll just -- I'll
 6  again read the quotes.
 7      Q.    Mr. Burtell, if you just answer my question,
 8  we can move ahead.
 9      A.    I am trying to answer your question,
10  Mr. Slade.
11      Q.    Okay.  My --
12                 CHAIRMAN NOBLE:  Whoa, whoa, whoa, whoa.
13  I think he wants to rephrase the question.  So let's
14  let him rephrase the question.
15                 THE WITNESS:  Sure.
16                 CHAIRMAN NOBLE:  And then let's see if
17  you can answer it.
18                 THE WITNESS:  Okay.
19  BY MR. SLADE:
20      Q.    My question is, are you aware that the
21  standard for improving a river for the Federal
22  Government is a different standard than the standard
23  used for State title navigability?
24      A.    I don't under -- I don't know one way or the
25  other.
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 1      Q.    Okay.  Thank you.
 2            On Page 7, Paragraph 33, third sentence, you
 3  say "Taken together, this information indicates that,
 4  prior to significant development, the Upper Salt River
 5  was typically a shallow stream readily crossed by horse
 6  or mule and characterized by rapids and pools."  Did I
 7  read that correctly?
 8      A.    Yes.
 9      Q.    Okay.  So if we go through some of your
10  crossing paragraphs, where people talk about crossing
11  the river, let's go through 35, Paragraph 35.
12      A.    Okay.
13      Q.    This is King Woolsey crossing, and he says,
14  quote, On June 14th, he described -- this is your
15  paragraph, your quote.  "On June 14th, he described
16  fishing in the Salt River at this point as, quote, new
17  to many of us but very fine sport for we had to go into
18  the river and in some places it was up to our necks..."
19            Is that a shallow stream, in your opinion?
20      A.    Mr. Slade, that's a pool where the fish are.
21      Q.    Is that a shallow stream?
22      A.    That's a nonsensical question to me.
23      Q.    Is that a description of shallow water?
24      A.    It's a description of an area of the Salt
25  River that was a pool where there were fish.
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 1      Q.    Okay.  Paragraph 36.  Quote, The water was so
 2  high and turbulent that we could not cross, and it was
 3  some time before we found a fording place, end quote.
 4            Is that a description of shallow water?
 5      A.    It is a description in February 1874 of high
 6  water.
 7      Q.    Not a description of shallow water?
 8      A.    Correct.
 9      Q.    Okay.  Paragraph 37.  We'll just skip to the
10  end.  "He found that the stream could be forded, but
11  running as swiftly as it does in the month of March, it
12  was a sad duty to compel men, women and children to
13  wade through cold water, even though they were Indians.
14  The water was about waist deep to a tall man..."
15            Is that a description of shallow water?
16      A.    Again, this is a description of spring
17  runoff --
18      Q.    Okay.  And now --
19      A.    -- when the water was -- I think it speaks
20  for itself how deep it was.
21            And if I could just interject, Mr. Slade.
22  Perhaps this is why I got a little agitated by your
23  suggestion that I'm not being fair with putting all
24  lines of evidence in the report.  These certainly are
25  lines of evidence that would -- you're having me read
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 1  that shows water that is not shallow.
 2      Q.    Sure.
 3      A.    So...
 4      Q.    You did characterize the Upper Salt was
 5  typically a shallow stream, and we're just going
 6  through the accounts that you've listed, and so far we
 7  haven't come across an account of a shallow stream.
 8  We'll keep going, but so far we haven't.
 9      A.    Well, I disagree with how you just
10  characterized it, because I say in that introductory
11  sentence "The river was at times deeper and more
12  difficult to cross, but usually only following storm
13  events and/or during spring snowmelt."
14            So what we're walking through are spring
15  snowmelt events.
16      Q.    Paragraph 38, and here's a low water.  "At
17  low water, Hodge described the Salt River as a clear,
18  beautiful stream having an average width of two hundred
19  feet for a distance of one hundred miles above its
20  junction with the Gila, and a depth of 2 feet or more."
21            Is that a description of a shallow stream at
22  low water?
23      A.    I don't know what you would characterize as
24  shallow.  At low water, that's the depth that Mr. Hodge
25  said the river was.  And whether he was focusing on
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 1  pools or averages overall, I don't know.  But what I
 2  attempted to do here, Mr. Slade, was provide the
 3  Commission with as many historic accounts as I could
 4  find.  Maybe I missed some.  And put it out there and
 5  let the Commission consider them as they are.
 6      Q.    Okay.  Paragraph 39, and this is from the
 7  archaeologist Bandelier on May 26th.  Is May 26th a low
 8  water time of the year or a high water time of the
 9  year?
10      A.    It depends on the year.  He was here in 1883.
11  We don't have streamflow records, I don't recall, for
12  1883.  May can still have -- as I found when I looked
13  at the June records when Meadows and Hayden went down,
14  May can still have flows that are actually above median
15  flows.  In fact, they're pretty typically above median
16  flows.  So a little hard to know whether that's the
17  case here; but, again, I'm just trying to report what
18  these guys saw.
19      Q.    And the archaeologist Bandelier says "that
20  the Salt River near the mouth of Pinto Creek, quote, is
21  very swift, and as broad as the Gila at San Carlos, but
22  only belly deep."
23            That's around Segment 3.  How deep is belly
24  deep, in your opinion?
25      A.    I guess it depends on how tall the man or
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 1  woman is standing there so...
 2      Q.    Sure.  So average man, how deep is belly
 3  deep?
 4      A.    Well, I'm trying to think of the average
 5  height of a European.  Bandelier, I believe, was of
 6  European decent.  So I guess maybe a couple feet, you
 7  know.  I don't know precisely, so...
 8      Q.    And, so, so far all of the accounts are of a
 9  couple feet or more.  And then you have one account
10  here, Paragraph 40, and the quote says "A shallow --"
11      A.    I'm sorry.  I don't agree with what you just
12  said, because we don't know when Woolsey -- you didn't
13  talk about the second part of the Woolsey account,
14  where they then later crossed it in August, but they
15  make no mention about the difficulties in crossing.  So
16  we don't know how deep it was where they crossed, nor
17  do we know how deep it was when they crossed when they
18  were out there fishing.  So --
19      Q.    Every description that we have of the depth,
20  the actual depth, is a few feet or more?
21      A.    Where they actually specified what the depth
22  is.
23      Q.    Okay.  And Paragraph 40, there's a quote you
24  have from Chamberlain.  "A shallow, rather broad
25  stream, 10 to 50 feet or more in width, and from a few
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 1  inches to a foot or more in average depth."
 2            And that's, in fact, a description of a
 3  shallow river; would you agree?
 4      A.    Again, Mr. Slade, I don't agree with your
 5  characterization of what's -- this is an area where he
 6  was where it was shallow.
 7      Q.    Okay.
 8      A.    As I think I've indicated, where the folks
 9  who did the fishing said it was up to their necks, that
10  was in a pool.  So you can have in a river, and I think
11  the Salt is no exception, pools which are deep -- and
12  I've spent a lot of time on my direct testimony. --
13  pools where are deep and you've got riffles and rapids
14  and bars where it's shallow.  So...
15      Q.    And all I said was, Paragraph 40 talks about
16  a shallow part of a river?
17      A.    No, that's not the words you used.  You said
18  "a shallow river," and so I was just trying to be clear
19  that we're talking about portions of the river, and
20  there's pools that are deep and other parts that are
21  shallow.
22      Q.    Paragraph 40 talks about a shallow part of
23  the river; you would agree, right?
24      A.    That part where Chamberlain was, correct.
25      Q.    And in 1904, is that a drought year or is
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 1  that a median year or a flood year?
 2            Do we have records for that?
 3      A.    I don't know.
 4      Q.    If we looked at your tree ring reconstruction
 5  on Page -- well, you don't have page numbers for that,
 6  but it's your Figure 6.
 7      A.    Sure.  Let me get to that.
 8      Q.    Is 1904 a drought year?
 9      A.    I'm trying to see on that figure which dot
10  would be associated with 1904.  Let me see.  That looks
11  like 1900.  I apologize for the shaky.  And that's '01
12  and that's '02.  So I guess '03 or '04 must be up in
13  here.
14      Q.    That's some pretty rough maneuvering there.
15      A.    Well, here, Mr. Slade.  If the Commission
16  wants, I'll -- can I approach the screen?
17                 CHAIRMAN NOBLE:  What is the purpose or
18  need for that?
19                 THE WITNESS:  I was going to use my pad
20  as a straight edge and try to come up and figure out.
21  Mr. Slade seems to be questioning my ability to point
22  out dots, so I just wanted to --
23  BY MR. SLADE:
24      Q.    Go ahead and use it as a straight edge on
25  your piece of paper there.
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 1      A.    Okay.
 2      Q.    And tell us what you come up with.
 3      A.    Okay.
 4      Q.    And 1905 is pretty easy to use because
 5  there's a mark for it.  So you can take 1905 and then
 6  back off a little bit, right?
 7      A.    1905 was quite high, it looks like, and the
 8  next dot over.  1904 looks like it might be one of
 9  these dots.
10      Q.    Okay.  And if it was one of those dots,
11  that's a drought year, correct?
12      A.    A drought year, and yet he was there in
13  April, which was during the snowmelt, so --
14      Q.    So if you have a drought year in April --
15      A.    Mr. Slade, can I finish my response?
16      Q.    Go ahead.
17      A.    So during a drought year, you still have
18  spring snowmelt.  How much it was that year, I don't
19  know.  So I don't know what the flow conditions were
20  that year.
21      Q.    You have less spring snowmelt in a drought
22  year because you have less snow, right?
23      A.    Yes.
24      Q.    Okay.  You mention the GLO surveys that were
25  done in 1881 in your Paragraph 42, correct?
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 1      A.    Let me get to there.
 2            Yes.
 3      Q.    And are you aware that if a river is more
 4  than 3 chains wide, the surveyor's instructed to
 5  meander one bank?
 6      A.    I guess that would depend on the year they
 7  were out there and the survey manual that they were
 8  using at the time.  I know those manuals changed over
 9  time, so...
10      Q.    Okay.  So they were out there in 1881, I
11  think is what you have, April and early May of 1881?
12      A.    That's right.
13      Q.    And there's a manual in, I think, 1855, 1851.
14  Have you read those manuals?
15      A.    I think there were manuals subsequent to that
16  too.  It's been a long time since I've looked at
17  Dr. Littlefield's report.  I just -- the thing I do
18  recall, Mr. Slade, is that there was a whole series of
19  different instructions, different manuals, and they
20  changed over time.
21      Q.    So you're not aware of what the instructions
22  were for the surveyors at that time in 1881?
23      A.    I do recall that, as I recall, the standards
24  were additive; that is, they increased their
25  requirements over time.  I understand, with some
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 1  certainty, that by 1881 they were required to meander,
 2  as I think I've indicated here.
 3            "The surveyors at that time were instructed
 4  to meander both banks of rivers that they believed were
 5  navigable and meander one bank of rivers considered
 6  well-defined natural arteries of internal
 7  communication."  So...
 8      Q.    And they may have -- you're not sure of this,
 9  but they may have also been instructed to meander one
10  bank if the river is 3 chains or wide longer?
11      A.    If you've got that reference, that would be
12  helpful for me, so...
13      Q.    My question is, you're not aware of if that
14  instruction was in place in 1881 or not?
15      A.    I'm not.
16      Q.    Okay.  And if that instruction was in place,
17  did you do any studies to see what the width of the
18  river was where they did survey?
19      A.    I didn't focus on the widths of the river as
20  an impediment to navigation, so I didn't -- I certainly
21  looked at their field notes, and I think as I've
22  discussed on my direct, I tabulated their qualitative
23  description of what they saw the river was in terms of
24  its depth.  The width information is certainly in
25  there, but I didn't focus on it or look at it, so...
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 1      Q.    So you don't know if, in fact, the surveyors
 2  didn't follow the instructions to meander one bank when
 3  the river was 3 chains wide or wider?
 4      A.    The notes that I looked at and then the
 5  subsequent map were the approved version, and that gets
 6  approved at a level that's high above the surveyors.
 7            So I can't disagree with you completely, but
 8  I also can't agree with you that these are approved
 9  surveys, approved survey notes, and they would not have
10  followed the instructions.  Whoever reviewed and
11  stamped off on the maps I would think would have been
12  aware of their instructions.
13            The other point, and I remember in
14  Dr. Littlefield's testimony in other river cases, at
15  times the surveyors were given specific instructions
16  about how to survey a river.  And I did not dig that
17  deep to see whether or not they perhaps in this case
18  were given specific instructions not to do that, so...
19            I don't -- I guess my point here -- and I
20  apologize for rambling, as I'm known to do. -- I don't
21  think it's fair to then characterize these surveyors as
22  throwing their methodology book out the window.  I
23  don't think that's fair, particularly in light of the
24  fact that these are approved maps and approved survey
25  notes.
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 1      Q.    And they made some notes about shallow water
 2  in 1881.  Was 1881 a drought year as well?
 3      A.    We know they were out there in the
 4  springtime.  I didn't look at 1881, as to whether that
 5  was a wet or dry year.
 6      Q.    Based on your Figure 6, was that a wet or dry
 7  year?
 8      A.    Let me look.  Just give me a second, and I'll
 9  use that straight edge approach again.  It looks
10  like -- it looks like it is the third dot over, right
11  there.  So on an average flow basis -- and, again, this
12  is average flow, not median flow.  The median flows, I
13  should probably point out, are going to be less than
14  this, and we've spent a lot of time talking about
15  average versus median flows.  So one thing for the
16  Commission to consider is this is an average flow
17  reconstruction, not a median flow.
18            It's below the average.  Whether or not it
19  would be below the median, I don't know.
20      Q.    It's well below the average, right?
21      A.    It's -- yeah, it's right here, and here is
22  the average.
23            So the question, I think, that's probably
24  more relevant for these comparisons you're making is
25  what's the median flow and how would the median flow
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 1  compare to this, so...
 2      Q.    If we know there was less flow in a year, is
 3  it a good probability that the median flow was lower
 4  during that year?
 5      A.    Yes.  The question is, is how much lower.  So
 6  I was just going to do a calculation here using my
 7  estimates of median flow in cfs and convert that into
 8  acre-feet.  So let me see.
 9            It looks like, Mr. Slade, that if you look at
10  flow from the media perspective, the median annual
11  discharge is more on the order of about 220,000, and
12  that's using -- I used about 300 cfs.  Actually, let me
13  use a little bit higher.  This is -- see, this is at
14  Roosevelt.  So if you could just give me a quick
15  second.
16      Q.    I don't need this information, so if you
17  want --
18      A.    No, but it's -- I think it's responsive to
19  the line of questioning that you're asking me of
20  comparing the flows in a given year.  You're making all
21  your comparisons against averages, and your experts and
22  the other experts have all looked at median annual
23  flows, not averages.  So I think to be fair, if you're
24  going to ask me these questions relating flow in a
25  given year to the line on this plot and make that point
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 1  with the Commission, I think it's only fair that I be
 2  able to look at median flows and compare these flows to
 3  medians.
 4      Q.    We don't have the USGS gages for 1881, do we?
 5      A.    We have my reconstructed flows.
 6      Q.    Okay.
 7      A.    So I can take those reconstructed flows and
 8  convert those into acre-feet and compare that to the
 9  average.
10      Q.    That's a perfect thing for you to do on
11  redirect?
12      A.    So you don't want to do that with me?
13      Q.    No, I don't.
14      A.    Okay.
15      Q.    What was your source -- and we're moving now
16  into the natural impediments to navigation, which you
17  cited as rapids, braiding, and shallow water.  So we've
18  moved on.  We're making progress, and we're talking
19  about rapids now.
20            What was your source for identifying rapids
21  and their class in Segment 1?
22      A.    If you let me refer to my table, Mr. Slade, I
23  tried to -- unlike your expert, I tried to actually put
24  my references there for everyone to see.
25            If you take a look at my Table 4, I have that
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 1  broken into segments, State Land Department Segments 1,
 2  2 and 3, and Footnote (b) explains the source of
 3  information that I used for Segment 1.
 4      Q.    Okay.  I appreciate that.  I guess I missed
 5  that.
 6            Do you know anything about the Anderson and
 7  Hopkinson study?
 8            And what's the title of that?
 9      A.    Just for the record, I have a copy of that.
10  It's entitled "Rivers of the Southwest:  A Boater's
11  Guide to the Rivers of Colorado, New Mexico, Utah and
12  Arizona," the Second Edition.
13      Q.    Thank you.
14            Now, you used the names of the rapids from
15  the U.S. Forest Service; is that right?
16      A.    That's correct.
17      Q.    And then you used the rapid rating from
18  Southwest Paddlers; is that correct?
19      A.    Yes.  And the reason I did that is -- and I'm
20  still a little confused by this, Mr. Slade, and maybe
21  you can clear this up.  Your expert -- and we've asked
22  for the supporting information on where he got his
23  rapid classifications, and he referred to this Forest
24  Service Guide.  And there's two Forest Service guides,
25  a 1995 and a 2000.  Neither one of these guides has
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 1  rapid classifications.  And we've asked you and your
 2  expert to provide us where you got your rapid
 3  classifications from, and this is what we were
 4  provided.
 5            So I looked at these and could not find
 6  within these documents any rapid classifications.  So
 7  Southwest Paddler has those.  There is a subsequent
 8  document that came out, and if you would give me a
 9  second.  And perhaps this is what your expert used,
10  although this wasn't disclosed, I don't think; but I'm
11  sure you'll correct me if I'm wrong.
12      Q.    That's disclosed.
13      A.    This is a 2014 document that does have rapid
14  classifications, and so maybe this is what he used.  I
15  don't think we ever were able to figure out exactly
16  what guide Mr. Fuller used.  And I continue to be quite
17  perplexed as to how he came up with classifications for
18  Segment 1, because I haven't seen anything published
19  that actually goes rapid by rapid, other than a general
20  description in Anderson.  So...
21      Q.    So you didn't see the recent submission,
22  which provided the exact document that Mr. Fuller used
23  with the maps of the river and the rapids from the U.S.
24  Forest Service that lists the exact rapid
25  classifications for each rapid?
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 1      A.    Oh, I did look at what that was disclosed,
 2  and that was the 2000 version of this.
 3                 CHAIRMAN NOBLE:  Could you please say
 4  what that is?
 5                 THE WITNESS:  Sure.  It's got the same
 6  title.  It's ASLD 371.
 7                 And when I looked through this -- and,
 8  again, Mr. Slade, I will apologize to the Commission if
 9  I got it wrong; but when I looked at both the '95
10  version and the 2000 version, and the 2000 is what you
11  recently disclosed, I didn't see rapid classifications
12  in this guide.  But, again, maybe I'm mistaken.  So if
13  you could point that out to me, I -- but I did look at
14  what you recently disclosed.
15  BY MR. SLADE:
16      Q.    Sure.  We'll have Mr. Fuller point that out
17  on rebuttal.
18      A.    Please.
19      Q.    Sure.
20            Do you have any idea how the rapids change
21  from high flow snowmelt to lower flow, median flow?
22      A.    I've read in these various accounts that the
23  boaters have made, that typically, but not always, the
24  rapid class increases with higher flow, from a boating
25  perspective in a modern recreational craft.  I've also
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 1  seen and been on the river when the flow is less than
 2  what is perhaps optimal boating conditions, and it's
 3  quite rocky.
 4            And so from a navigability perspective, I
 5  think one could argue that during low flows you would
 6  have the challenge of having a lot of protruding rocks.
 7  And under higher flows, you not only have rock issues,
 8  but troubles controlling your boat because the flows
 9  are going to be higher.
10      Q.    Have you ever talked to anyone that's boated
11  the river at low flow?
12      A.    You asked me that question, I think, before
13  the last break.
14      Q.    Right, and remind me what your answer was.
15      A.    I said no.
16      Q.    Okay.  And --
17      A.    What I did is I read the accounts.
18      Q.    Okay.  And most of those accounts are ratings
19  and guides for the high flow rafting season, right?
20      A.    I think as a general characterization, that
21  is true; but many of these Southwest Paddler have
22  ranges.  If you look at my Table 4, you'll see these
23  rapids have ranges.  So I suspect these ranges reflect
24  differences in flow.
25      Q.    Segment 3 has fewer rapids than Segment 2; is
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 1  that right?
 2      A.    Fewer named rapids, yes.
 3      Q.    Okay.  Significantly fewer, is that a
 4  characteristic I could use?
 5      A.    Certainly based on the data I tabulated in
 6  Table 4, that's correct.
 7      Q.    Okay.  And why is that?  Why does Segment 3
 8  have fewer rapids than Segment 2, would you suspect,
 9  from a geology perspective?
10      A.    From a geomorphological perspective.
11            Certainly the rocks, of which the river is
12  passing, or the local geology adjacent to the river.
13  Segments 1 and 2 are flowing through bedrock-confined
14  channels.  Most, but not all, of Segment 3, the
15  geological units adjacent to the river, you start
16  getting alluvial deposits, which provide less
17  resistance to a river as it's flowing through.  So
18  typically the floodplains are wider in Segment 3.  And
19  it's kind of a chicken-egg thing, but the gradient is
20  ultimately less in Segment 3, quite a bit different.
21  As I recall, it's the 10 feet per mile versus 25 or so
22  in Segments 1 and 2.
23      Q.    So Segment 3 has a significantly shallower
24  slope than Segment 2?
25      A.    It's a relative thing.  It brings to mind the
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 1  Special Master saying that I think the San Juan was 8
 2  or 9 feet per mile, and the Salt in Segment 3 is 10.
 3  So relative to Segments 1 and 2, it's more shallow; but
 4  certainly compared to the Green River or the Colorado
 5  in the Utah area, it's still pretty steep, relatively
 6  speaking.
 7      Q.    And based on your Table 4, for Segment 3
 8  you've listed four rapids total, correct?
 9      A.    Yes.
10      Q.    And are any -- Cliff Hanger you have listed
11  as a II to a III?
12      A.    Actually, it says I to III.
13      Q.    I to III, okay.  I had something covered up
14  there.  I to III.
15            Is that the only Class III rapid in
16  Segment 3?
17      A.    That was rated by Southwest Paddler.
18      Q.    Did you find any rating anywhere else that
19  has a higher rating for rapids in Segment 3?
20      A.    No.
21      Q.    Okay.  From a navigability perspective, would
22  you expect Segment 3 is potentially easier to navigate
23  than Segment 2?
24      A.    It's got its own challenges, which are, I
25  think, distinct from Segments 1 and 2.
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 1      Q.    From a rapid perspective, is Segment 3 easier
 2  to navigate than Segment 2?
 3      A.    From a rapid perspective, if that was the
 4  only factor being considered, yes.
 5      Q.    While this is on my mind, have you read the
 6  Rio Grande case from the U.S. Supreme Court?
 7      A.    Oh, boy, it's been a while.  I think I have
 8  glanced through it, but not studied it in detail.
 9      Q.    Okay.  Because I think you've mentioned a
10  number of times that the Rio Grande was found
11  nonnavigable.  Do you remember if there were any
12  boating accounts that were put into evidence before the
13  Supreme Court for that case?
14      A.    I don't know.  I believe at the time that
15  case was decided, I believe it was before Utah.
16  Certainly historic boats were available at the time.
17  Whether or not the Court considered them, I don't know.
18      Q.    So you don't --
19      A.    I don't even know if there was a Special
20  Master's report separate from the Court decision.
21      Q.    And you're aware that the Court has to make a
22  decision on the evidence that's presented to them,
23  right?
24      A.    I think that's what Courts do, sure.
25      Q.    But you're not aware of what the actual
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 1  evidence that was presented was in the Rio Grande case?
 2      A.    No.
 3      Q.    Okay.  So let's talk about your shallow water
 4  reconstruction that you have put together.  The first
 5  thing that you had to do was select the time period for
 6  developing the reconstruction; is that right?
 7      A.    That's right.
 8      Q.    Okay.  And for the Chrysotile gage, you
 9  selected 1924 to 1939; is that right?
10      A.    If you give me a second, I'll refer to my
11  table.
12            Chrysotile, September '24 through December
13  '39, yes.
14      Q.    And the time period's pretty important that
15  you pick, because if it's not representative of the
16  median or average flow condition, however you want to
17  put it, then it could be a time period that's not
18  useful for reconstructing a natural condition of the
19  river; would you agree with that?
20      A.    I think that's fair, sure.
21      Q.    And it's your position that 1924 through 1939
22  for the Chrysotile gage is a representative period when
23  the river was -- when the flow was in a more natural
24  median condition?
25      A.    I think your expert looked at the full period
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 1  of record for Chrysotile and came up with a median that
 2  I think was within 5 or 10 cfs of my 267.  So I think
 3  then it's probably fair that my time period is
 4  representative of even a longer period of record.
 5      Q.    Let's pull up your Figure 6, please.
 6            And this is the figure that shows --
 7      A.    Figure 6 or Table 6?
 8      Q.    Figure 6.
 9      A.    Oh.
10      Q.    Yeah.  So we're just going to take a look at
11  the time period you chose for the Chrysotile.  I say
12  Chrysotile, you say Chrysotile.  I don't know which
13  one's correct.
14            So 1924 to 1939 is what you picked, and we
15  can see that in Figure 6.  That's sort of the range
16  that's hovering below the dotted line; is that right?
17      A.    I'm sorry, I was just running a quick
18  calculation.  I'm sorry, let me catch up with you.
19  Could you say that again, Mr. Slade?
20      Q.    Sure.  I'm going to point out 1924.
21      A.    Oh, your hand shakes too, huh?
22      Q.    We all shake.
23                 CHAIRMAN NOBLE:  We all grab that thing
24  and hold it.
25                 MR. SLADE:  There we go.  I guess I
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 1  can't be a surgeon.
 2                 CHAIRMAN NOBLE:  Or a mechanic.
 3                 MR. SLADE:  Well, I'm a bad mechanic.
 4  BY MR. SLADE:
 5      Q.    1924 would be around here; is that correct?
 6      A.    That looks pretty close, yeah.
 7      Q.    And 1939 would be around here?
 8      A.    That's right.
 9      Q.    In all of that time period, I see only one
10  year -- well, first, explain to me, what's the
11  difference between the running average and the blue
12  dots?
13      A.    The blue dots are the -- based on the tree
14  ring studies, that's the flow estimated in that given
15  year.  The running average -- and you can see the first
16  line doesn't start until the fifth year.  So what you
17  do is you take the first five points and you average
18  them, and that's the first part of your line.  And then
19  from there you drop the first point in your average and
20  add the subsequent year, and off you go.
21      Q.    Okay.  It looks like the majority of the blue
22  dots in that 1924 to 1939 period fall below the dotted
23  average line.  Would you agree with that?
24      A.    Yes, and with one caveat, and that is I've
25  calculated what the median annual flow is, and the
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 1  median annual flow is about 330,000 acres, which is
 2  right about here.
 3      Q.    For that time period?
 4      A.    330.  Again, 330,000 is using my
 5  reconstructed flows, converting that into acre-feet in
 6  a year, medians, not averages.  And 325 you can see
 7  here.  That's 400,000, 300,000.  So, actually, when you
 8  come across and consider the median, not the average,
 9  several of those points during my time period are
10  either right at or above the median.
11      Q.    Well, your median flow is based on your time
12  periods that you used, right?
13      A.    The median flows are based on the
14  reconstructed period, of which, for example, the
15  Chrysotile gage matched your expert's gage using the
16  full period of record, so...
17      Q.    What I'm saying is we can't use your median
18  flow to talk about if you used the right period,
19  because your median flow is dependent on whether you
20  use the right period?
21      A.    I don't feel I used the wrong periods.
22  Your --
23      Q.    And that's what we're talking about.  So the
24  period from 1924 to 1939 is -- on this graph the
25  running average is below the total average that we have
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 1  for the record; is that right?
 2      A.    The average, but not the median.
 3      Q.    Okay.  And as we talked about before, we
 4  would expect that if the average is below the
 5  running total for the period of record, then the median
 6  would most likely be below the period of record as
 7  well?
 8      A.    Either I don't understand or I don't
 9  disagree.  I'm trying to figure out which.
10            What we don't have is -- and I can calculate
11  this, and as another homework assignment, use the tree
12  ring records that were -- I should say use these
13  estimated flows based on tree ring records and
14  calculate the median flow for this time period and put
15  that on here and see how that compares.
16      Q.    Okay.  And you didn't do that in this, for
17  your report here?
18      A.    No.  I used the average.  And in hindsight,
19  considering we've all been considering median flows as
20  more representative, in hindsight, I probably should
21  have put median.  It would be more comparable to the
22  type of flow data that we're considering here.
23      Q.    But you would have had to use your median
24  constructed because --
25      A.    No.  No, I guess that's my point, is I can
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 1  take all of the years that were reconstructed by Meko
 2  and Hirschboeck and calculate -- they have annual flow
 3  data, so I can take all of those annual flows and
 4  calculate the median discharge based on the full period
 5  of record.
 6      Q.    Okay.  So we don't know if, in fact, the
 7  period from 1924 to 1939 that is below the average for
 8  the period of record, we don't know if that's also
 9  below the median?
10      A.    What we do know is that when your expert
11  looked at the full period of record, which begins at my
12  period and goes all the way through -- I think he
13  looked through the 1990s at least, he came up with a
14  median that almost exactly matches my median.  So
15  perhaps that, again, is why it's important not to be
16  focusing so much on averages, but more on medians.
17      Q.    Well his median was not a natural
18  reconstructed median; is that right?
19      A.    Right.  No, what I was saying is that his --
20  yeah, I can understand your confusion.
21            His unreconstructed median matches my
22  unreconstructed median.  And so what I'm referring to
23  is, before I added any water back in my Table 7, I have
24  a median discharge of 267 cfs at Chrysotile.  I believe
25  that that almost exactly matches Mr. Fuller's median
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 1  flow when he looked at the full period of record for
 2  Chrysotile, without -- and as you know, your expert
 3  didn't reconstruct any flows.
 4      Q.    That's right.  It's difficult to do that
 5  estimate, to some degree, isn't it?
 6      A.    Well, everything's a challenge.  I certainly
 7  did it, and others have, so...
 8      Q.    And if your period that you chose for the
 9  Chrysotile gage is 100,000, 200,000 acre-feet below
10  what the average reconstructed would be over the period
11  of record -- or, excuse me, what the average over the
12  period of record would be, would that affect what you
13  come up with for a reconstructed median?
14      A.    I wouldn't and shouldn't have compared it to
15  the average.  It would be more relevant to compare it
16  to the median.
17                 CHAIRMAN NOBLE:  Mr. Slade, could we
18  take a break?
19                 MR. SLADE:  We can.
20                 CHAIRMAN NOBLE:  Let's take a break for
21  10 minutes and be back about 11:15.
22                 (A recess was taken from 11:03 a.m. to
23  11:17 a.m.)
24                 CHAIRMAN NOBLE:  Now that we're
25  refreshed, bring it on.
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 1  BY MR. SLADE:
 2      Q.    And we certainly are in the weeds a little
 3  here, but we are dealing with some technical stuff, and
 4  so I apologize for being in the weeds, but we're trying
 5  to get to the facts of what Mr. Burtell did and just
 6  asking some questions.
 7            So if we return to Figure 6, is the time
 8  period that you chose for the Chrysotile gage of 1924
 9  to 1939, is that time period below the natural flow
10  average that we have from the tree ring records?
11      A.    Below the average, yes.
12      Q.    And is it below the median?
13      A.    I don't believe so.
14      Q.    Do you know?
15      A.    As I think I've indicated, if you looked at
16  the full period of measured, not reconstructed, but
17  measured flow from the Chrysotile gage and looked at
18  the median of that flow, convert that into an
19  acre-foot, you come up with on the order of, I think I
20  mentioned, Chrysotile at -- well, this is for the Salt
21  River near the Roosevelt Dam, so I would have to use
22  the data for that gage further down.  And so that, it's
23  a little less than 300,000 acre-foot in a year.
24      Q.    Okay.
25      A.    And if you look at that, it's down here.
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 1      Q.    Sure.  But all those points are points of the
 2  average.  So every single one of those points would
 3  shift down.  So you can't just take 300 and compare it
 4  to those points?
 5      A.    Mr. Slade, you misunderstand what this table
 6  is, or this graph.  These points are not averages or
 7  medians.  This is the estimated annual flow at the
 8  Roosevelt Dam reconstructed using tree rings.  So these
 9  points are just that.  They are annual data.  So
10  perhaps just, if you could, forget my five-year running
11  average, forget my average flow, and just focus on
12  these points.  These are points that Meko and
13  Hirschboeck estimated, based on tree rings, is how many
14  acre-feet of water passed the Roosevelt Dam.
15            If you take all of those annual measurements
16  and you look at their median, based on the data that we
17  have for the Roosevelt gage at least, where it was
18  actually measured, it was actually measured, the full
19  period of record drops you down on a median perspective
20  on the order of about 300,000 acre-feet, which is down
21  here.  So that line would then be compared to these
22  points.  But it's not a matter of dropping these points
23  up, down or otherwise.  These are the reconstructed
24  flows at that point.
25      Q.    Those points are for average flow on a year;
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 1  is that right, average reconstructed flow for a year?
 2      A.    No.  These points are the flow -- the way
 3  that these tree ring studies are done, Mr. Slade, is --
 4  and I believe you and your client are certainly aware
 5  of this. -- is they look at the total acre-feet of flow
 6  that occurs in a given year.  Not its median, but just
 7  physically how much water in acre-feet passed the gage
 8  in a given year.  That's a number.  Let's say it's
 9  500,000, okay, for example.  That's not a median.
10  That's not an average.  It's a volume of water.
11            What Meko and Hirschboeck did is they looked
12  at tree rings at the time when the gages were being
13  operated.  They didn't calculate a median or an
14  average.  They just compared tree ring width to the
15  volume of water passing the gage at a particular point
16  and came up with a relationship and then used that
17  relationship to go back in time, not to estimate a
18  median or an average, but the annual volume of water
19  passing the gage each year.  And that's what these
20  points represent.
21      Q.    So if you put a median diagram or line up
22  there, those points represent the amount of flow that
23  comes across a gage.  You can't simply compare the
24  median line and say that the points are above it,
25  without shifting some of the points down, because
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 1  they're not related to median at all?
 2      A.    Okay, I'll try it a different way.
 3                 CHAIRMAN NOBLE:  You really screwed up
 4  again, Rich.
 5  BY MR. SLADE:
 6      Q.    Let me phrase it a different way.
 7      A.    Yeah.
 8      Q.    You haven't done a calculation that tells us
 9  what the median is from 1924 to 1939 and compared that
10  to the median of the 1361 to 2005 tree ring flow?
11      A.    What I did, Mr. Slade, is --
12      Q.    Just answer that question.  Have you done --
13      A.    Okay, let me try to understand your question.
14      Q.    Okay.  Have you done a calculation that shows
15  that the median flow you used for Chrysotile, 1924 to
16  1939, is below, above, or at what the expected median
17  flow for the whole period of record is?
18      A.    What I haven't done, but I could do, is take
19  all of the reconstructed numbers and calculate the
20  median annual flow based on those numbers.
21
22               EXAMINATION BY CHAIRMAN NOBLE
23                 CHAIRMAN NOBLE:  What period of time are
24  you talking about doing that for?
25                 THE WITNESS:  They're reconstructed back
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 1  to 1361, so --
 2                 CHAIRMAN NOBLE:  And would you use only
 3  reconstructed, or would you use some of the actual in
 4  that?
 5                 THE WITNESS:  I would use all of the
 6  reconstructed.
 7                 CHAIRMAN NOBLE:  Does it continue to go
 8  forward until we have actual measurements?
 9                 THE WITNESS:  You could break it off
10  when they started to use the actual measurements, but
11  the use of tree rings to project flows in the past is
12  based on the years when you have both gage data and
13  tree rings at the same time.  So all of the historic
14  tree ring numbers are based on that relationship when
15  the gages were operating and the trees were growing.
16                 CHAIRMAN NOBLE:  On the historic tree
17  ring data, the reconstructed data, did you take that
18  into account in the calculations that you did?
19                 THE WITNESS:  Yes.  What I did and the
20  purpose of this was to show the periods when I looked
21  at -- or the periods of record that I used when the
22  gage was operating and try to put that into context of
23  whether it was wet or dry periods over the long-term
24  period of record.
25                 CHAIRMAN NOBLE:  Over the long-term?
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 1                 THE WITNESS:  Right.  And I certainly
 2  agree that there are years within the period of record
 3  which I looked at which were not the high flows or even
 4  average flows; but in my opinion, they are certainly
 5  within the range of median flows.
 6                 CHAIRMAN NOBLE:  Mr. Allen.
 7
 8            EXAMINATION BY COMMISSIONER ALLEN
 9                 COMMISSIONER ALLEN:  Yes, follow-up
10  question.
11                 THE WITNESS:  Sure.
12                 COMMISSIONER ALLEN:  In this particular
13  thing, the ones that they used to match --
14                 THE WITNESS:  Yes.
15                 COMMISSIONER ALLEN:  -- actual data and
16  the point that they had projected as far as
17  precipitation was concerned -- I'm not through.
18                 THE WITNESS:  Yes.  I'm processing.
19                 COMMISSIONER ALLEN:  Okay.  Did that
20  time frame include the additional water that had been
21  taken out of the system where it was measured at
22  Roosevelt, in other words, everything that had been
23  taken out upstream?
24                 THE WITNESS:  Yeah, that's a great
25  question.  I addressed that in a footnote.  Let's see
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 1  if I can find the footnote.
 2                 This was never intended to be a
 3  quantitative comparison, but more of a qualitative; and
 4  the reason why is because when they reconstructed the
 5  tree ring -- or the flows based on the tree rings, they
 6  did not attempt to add flow back in during the years
 7  when they had gage data and the tree rings.
 8                 COMMISSIONER ALLEN:  That's what I
 9  thought.  So in effect, their figures are probably
10  incorrect with regard to the actual flows that would
11  have occurred prior to the time when they had
12  measurements?
13                 THE WITNESS:  Right.  And so my
14  explanation to account for the medians is you wouldn't
15  have to necessarily adjust any numbers up or down.  It
16  would be whether or not the period of record that I
17  used is relative to the median for these numbers,
18  higher or lower or relative to it.
19                 And I tried to -- and that probably
20  didn't help.  Let me read a footnote.  Did that help?
21                 COMMISSIONER ALLEN:  Keep going.
22                 THE WITNESS:  Okay.  This will just take
23  me a second to find my text related to this figure.
24                 It's on Page 18 of my report,
25  Footnote (k).  "Meko and Hirschboeck reconstructed
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 1  these streamflows by first correlating recent tree ring
 2  widths to the quantity of flow measured at nearby USGS
 3  gaging stations.  This correlation and older tree ring
 4  data were then used to estimate flow conditions before
 5  data were available from the gages.  They did not
 6  adjust the recent streamflow data for upstream cultural
 7  depletions.  As such, the flow data they reconstruct
 8  using tree rings is useful as a relative rather than an
 9  absolute measure of past flows along the Upper Salt."
10                 So my point here is that they
11  reconstructed these numbers using a comparison when
12  gages were operating at this time.  So all of the
13  numbers here, theoretically, might be adjusted up, all
14  of them.  So from the point of comparing my period of
15  record to the past, everything is relative.  If even
16  the recent points haven't been adjusted, the past
17  points weren't adjusted either.  So it's a matter of
18  putting the recent period of record into a longer
19  context.
20                 Does that help, or not?
21                 COMMISSIONER ALLEN:  It doesn't help me,
22  because I don't agree with you.  But the point is, what
23  you're saying I understand.  So I know what you did and
24  how you did it.
25                 THE WITNESS:  Okay.
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 1                 And maybe the only other attempt I'll
 2  make to convince you, Commissioner Allen, that what I
 3  did was appropriate is, the Chrysotile gage, as an
 4  example, if you weren't to try to peer back into time
 5  back to 1360, and you were just to look at the complete
 6  period of record for the Chrysotile gage, where, in my
 7  opinion, the amount of cultural diversions, if
 8  anything, are less now or no more now than they were
 9  when the gage first started to operate, and you look at
10  all of just the measured data and you look at
11  Mr. Fuller's or the USGS's quantification of all of
12  that measured data, and you compare that to the
13  measured data during the period of record I looked at,
14  the medians are almost identical.
15                 So that suggests to me that my period of
16  record is not unrepresentative of the full period of
17  gaged record, and that's the point I think that is
18  important.
19                 COMMISSIONER ALLEN:  Yeah.
20                 THE WITNESS:  And this perhaps has just
21  caused more confusion than I ever intended it to do.
22
23               CROSS-EXAMINATION (CONTINUED)
24  BY MR. SLADE:
25      Q.    So you're comparing Mr. Fuller's gage data


Coash & Coash, Inc.







SALT RIVER     VOLUME 14      02/24/2016 Page 3047


 1  that he put together that goes up to 1996 and starts
 2  when Chrysotile gage began to the whole period of
 3  record?
 4      A.    No.  I'm comparing his, and I think he
 5  referenced the USGS.  They actually ran the statistics.
 6  I'm comparing their statistics, when the full gage
 7  record up through the 1990s, to the median flow that I
 8  calculated, measured median flow during my shorter
 9  period of record, nothing more than that.
10            And when you look at my shorter period of
11  record, measured flows, not reconstructed, and compare
12  that to the fuller or almost complete period of record
13  for when it was measured, they're almost identical,
14  which leads me to believe that my shorter period of
15  record is representative of the full period of gaged
16  record.
17      Q.    Did you state anywhere in your report how
18  many years of the years you chose from 1924 to 1939 are
19  below or above or at what the entire record median
20  would have been?
21      A.    No.
22      Q.    Okay.  You didn't do any of that
23  calculation?
24      A.    This was the closest I came to trying to put
25  my records into a longer term perspective.
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 1      Q.    The period you chose matters for how much
 2  water you end up putting back into the river; would you
 3  agree with that?
 4      A.    Yes.
 5      Q.    Okay.  One of the next things you did is you
 6  considered the depletion from irrigation, and that's
 7  listed in your Table 8; is that right?
 8      A.    Yes.
 9      Q.    And you found that for above Chrysotile there
10  was about 3,000 acres being irrigated between that
11  analysis period that you chose from 1924 to 1939?
12      A.    Yes.
13      Q.    And that 3,000 acres actually comes from a
14  1947 USGS publication; is that right?
15      A.    Let me look at the reference.
16            If you've actually looked at that document,
17  Mr. Slade -- and let me get the reference here.  That
18  1947 document, let me read into the record what the
19  title of it is.  "Summary of Records of Surface Waters
20  at Stations on Tributaries in Lower Colorado River
21  Basin, 1888 to 1938."
22            So that publication came out about 10 years
23  after, and the data that that document summarized was
24  through 1938.
25      Q.    So almost the exact period that you chose for
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 1  your analysis; is that right?
 2      A.    Yes.
 3      Q.    Yeah, great.  So a good time period -- a good
 4  paper to use for figuring out what the irrigation was
 5  like for the analysis period that you chose?  That's
 6  why you chose it, right?
 7      A.    My analysis period was 1924 through '39, so
 8  that was pretty close to covering the same period.
 9      Q.    Do you believe that's a reliable number?
10      A.    When I looked at the totality of irrigation
11  data that I tabulated in Table 2, it seemed reasonable.
12      Q.    And to figure out how much cfs was being used
13  or water was being used for that 3,000 acres of
14  irrigation, you used a rate of 1 cfs per 100 acres; is
15  that right?
16      A.    That's correct.
17      Q.    Can you tell me what the source for that is?
18  I know you mentioned it was a USGS paper on the Upper
19  Gila.  Would you be able to point out to me in your
20  references what that is, exactly?
21      A.    Yeah.  Oh, absolutely.  Unfortunately, we're
22  going to have to -- it takes two steps.  If you look at
23  my Table 8 and you look at references -- or I should
24  say Footnote (c), Irrigation Depletion, I say
25  "Calculated by using a stream depletion rate of 1 cfs
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 1  per 100 irrigated acres.  This rate is based on
 2  historic irrigation diversion data collected by the
 3  USGS along the Upper Gila River and does not account
 4  for spills and return flows.  As noted by Plateau
 5  (2014..." and the rest of that.  That is my Upper Gila
 6  report, of which I brought a copy of.  The pages of
 7  that report, "14 through 15 and Tables 11 through 13),
 8  available information indicates that an appreciable
 9  amount of these historic Upper Gila diversions returned
10  to the river."
11            In that Upper Gila report I provide all of
12  the gaged diversion data for the canals in the Upper
13  Gila, and those are tabulated and cross-referenced back
14  to the USGS documents of which those came.  So it's a
15  two-step process.  First, one has to go to my Upper
16  Gila report, and then pull up those tables to get to
17  the cfs diversions per acres.
18      Q.    Is there a USGS report that you cite in your
19  Upper Gila report that says the diversion ratio is
20  1 cfs per 100 irrigated acres?
21      A.    What those reports do is they, for all of
22  their -- and there's on the order of 30 or 40 different
23  canals.  That might be a bit on the high side.  It has
24  month-by-month diversions over, I think, more than a
25  10-year period.  All of those records then I had to
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 1  crunch, analyze, to come up with the 1 cfs per
 2  100 acres.
 3            As I recall, in the Safford area the cfs per
 4  100 acres was -- I think it was 1 cfs per 75 acres.
 5  But in the Duncan area it was 1 cfs for about
 6  125 acres.  So it was an averaging of the two
 7  irrigation districts to get me the 1 cfs per 100 acres.
 8      Q.    So that 1 cfs per 100 acres is your
 9  calculation that you did, but you won't find that
10  number in any specific USGS study?
11      A.    It's based on the USGS data.  They did not
12  evaluate it and actually relate it to irrigated acres.
13  I did that in the Upper Gila report.
14      Q.    Are you aware that there's -- and I'm sure
15  you are.  You worked at ADWR. -- that there's a
16  hydrographic survey report for the Upper Salt?
17      A.    Yeah.  I have a copy of it here.
18      Q.    And let's pull that out, if you have a copy.
19            We'll pass it out.
20                 DIRECTOR MEHNERT:  Is that in evidence,
21  Counselor?
22                 MR. SLADE:  It's in evidence, yeah.
23  C046 Part 381.
24                 THE WITNESS:  Mr. Slade, when was this
25  entered into evidence?  Because I have not seen this.
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 1  BY MR. SLADE:
 2      Q.    This was entered in, I believe, on Monday,
 3  but this is a --
 4      A.    On Monday?
 5      Q.    Right.  But this is a report that you
 6  reference in your --
 7      A.    Well, I just -- I didn't have an opportunity
 8  to see portions of this report that you pulled out that
 9  we're going to be talking about.  So, no, I wasn't
10  aware that -- okay.  Monday.
11      Q.    Is this referenced in your report?
12      A.    I don't know if what you're going to show me
13  is referenced.
14      Q.    Did you reference the hydrographic survey
15  report for the Upper Salt in your declaration?
16      A.    The report I did, but I'm not sure if it's
17  the pages you're going to present me.
18      Q.    Well, I'll give you all of it, and we can
19  take a look.
20      A.    Is there an extra copy for me?
21      Q.    Oh, I thought you had it.
22      A.    No, I'm interested to see whether the pages
23  you copied are reflective of my report.
24      Q.    Absolutely.  Let's make sure we have a
25  copy.
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 1                 MR. SLADE:  Do you have an extra copy?
 2  BY MR. SLADE:
 3      Q.    There you go.
 4                 CHAIRMAN NOBLE:  Mr. Burtell.
 5  BY MR. SLADE:
 6      Q.    Is this the same reference report that you
 7  have there, from the title page?
 8      A.    It's the same report.  I'm not sure if these
 9  are the same pages.
10      Q.    Do you have the whole report with you?
11      A.    I do, and let me see if we are matching here.
12      Q.    Were you working at ADWR in 1992?
13      A.    I was not.  I joined in 1999.
14      Q.    Have you read this report in its entirety
15  before?
16      A.    Not in its entirety, but certainly have paged
17  through most of it, so...
18      Q.    And it's specifically related to the Upper
19  Salt River Watershed.  That's the title of it,
20  "Preliminary Hydrographic Survey Report For the Upper
21  Salt River Watershed"?
22      A.    Yes.
23      Q.    Not the Upper Gila?
24      A.    That's right.
25      Q.    Is there a reason you didn't reference this
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 1  document when you were trying to come to some estimates
 2  of depletion due to acreage that was irrigated?
 3      A.    Yes.  The best and most complete data set
 4  we've got in terms of historic irrigation, at least in
 5  this part of Arizona, is along the Gila.  There are
 6  some limited measurements that DWR took where their
 7  field investigation was in '85 to '92.  So I thought
 8  what was important was to try to go back more close to
 9  the time period when my period of record was analyzed
10  and look at diversions at that time.
11      Q.    But if you're trying to quantify how much
12  water acreage takes, do you think it's better to use an
13  area where that quantification is being estimated, like
14  the Upper Salt, which is the subject of this case, or
15  an area of the Gila?
16      A.    I certainly weighed that comparison, and what
17  was the driver to me is USGS gages that were on these
18  canals in the Upper Gila.  Such data were not available
19  for the Upper Salt, both historically at the time
20  period that I was interested in and the -- just the
21  shear volume of data that was collected historically on
22  the Upper Gila.
23            Then I did a comparison of the elevations of
24  the irrigation areas in the Upper Gila and the
25  irrigation in the Upper Salt.  And then I said to
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 1  myself, well, if anything, the elevations are similar,
 2  and in the Upper Salt, perhaps higher than in the Upper
 3  Gila.  Usually the higher up in elevation you go, the
 4  less irrigation demand there's going to be.
 5            So I found a, in my mind, comparative area
 6  with pretty rigorous data collected by the GS over a
 7  long-term period, which is within my period of record,
 8  at an elevation that is similar to, if not lower than,
 9  irrigation going on in the Upper Gila.
10            And when I considered that, I figured the
11  Upper Gila data made a lot of sense to use that.
12      Q.    So does that mean you were aware that this
13  report had cfs per irrigation acre data in it?
14      A.    It has both cfs per irrigated acres, as well
15  as consumptive use numbers.  And what struck me about
16  the data in this report was, again, it was collected
17  more recently, and it's not gage data; where the USGS
18  actually had gages on these diversion canals.
19            So it didn't seem to me that there was enough
20  data collected at this time that I could draw a strong
21  conclusion about irrigation diversions.
22      Q.    So you made a choice not to use the published
23  ADWR information about the Upper Salt for the Upper
24  Salt case and, instead, use the Upper Gila information?
25      A.    I used published USGS data for the Upper
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 1  Gila, historically collected, rather than a few years
 2  of much more recent data collected by ADWR.
 3            And the other point is, a lot of the DWR data
 4  they would collect when the canals were running near
 5  their maximum level.  The beauty of the data from the
 6  Upper Gila is, it wasn't a question of a field
 7  investigator trying to maximize the capacity of a
 8  canal.  It was actually what was being diverted into
 9  these canals.  So, again, I thought that was more
10  representative.
11      Q.    Okay.  Let's take a look what ADWR found was
12  the cubic feet per second per acreage number.
13            You find 1 cfs per 100 irrigated acres, and
14  if you take 3,000 acres, which you found was above
15  Chrysotile, then you would essentially divide that by
16  100 and get 30 cfs?
17      A.    As an upper limit on the irrigation
18  depletion.
19      Q.    Okay.  So the number you use to divide the
20  irrigated acres, whether it's 100 or 50, makes a
21  difference in what your reconstructed number will turn
22  out to be?
23      A.    It would make a difference in the upper limit
24  that you put on.  Ultimately, this is a difficult
25  process because, as I think I testified during direct,
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 1  we still don't have a sense of how much water is coming
 2  back into the system.  So whether you use DWR's
 3  irrigation diversions or mine or if you were to use the
 4  numbers from the Verde, we would all be going around on
 5  what perhaps is the upper limit.
 6            Mr. Hjalmarson certainly thought my estimates
 7  in the Upper Verde were high.  He focused more on
 8  consumptive use.  So I didn't do that.
 9      Q.    So I'll just read from on Page 131, and,
10  again, this is Exhibit C046 Part 381, and I'll read
11  starting at the second full paragraph.
12            Are you with me here?
13      A.    I am.
14      Q.    Okay.  "Under the totals found in Table 3-9,
15  the sum of all of the measured average surface water
16  deliveries is 15.2 cubic feet per second.  A commonly
17  used method for quantifying diversion rights in western
18  states adjudications is to specify a maximum acres per
19  cfs diversion rate.  Utilizing a weighted average
20  diversion rate based upon the acreage served, yields an
21  irrigation season average diversion of about 52.8 acres
22  per cfs.  In most decrees which employ this standard of
23  quantification, these values usually fall within a
24  range of fifty to ninety acres per cfs.  If the system
25  loses [sic] such as evaporation and seepage are
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 1  included, then these losses decrease the amount of
 2  water actually available for application at the field.
 3  This results in a diversion rate of about 60.7 acres
 4  per cfs needed to make up these losses.  The value of
 5  60.7 acres per cfs indicates that most of the
 6  irrigators utilizing surface water in the Upper Salt
 7  River watershed can meet the gross irrigation
 8  requirement with surface water alone."  And I won't
 9  continue.
10            From what we just read, my understanding of
11  that is that 52.8 acres is their estimate, without
12  considering evaporation and seepage that can happen
13  with the canals, and then they use the value of
14  60.7 acres per cfs if you do consider evaporation and
15  seepage.  Is that your understanding?
16      A.    That's what they found during their study,
17  yes.
18      Q.    And you found, on the Upper Gila, 100 acres
19  per cfs?
20      A.    In the -- again, the Safford area, I believe
21  it was about 75, on average; and the Duncan area, it
22  was like 125.  So I averaged those two.
23      Q.    Okay.  So if you used the Upper Salt River
24  study by ADWR and took 3,000 and divided it by 52 or
25  60, you would have more cfs than taking 3,000 and
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 1  dividing it by 100?
 2      A.    If these DWR measurements that were taken in
 3  the '80s and '90s were representative.  The issue I
 4  guess needs to be asked, is how much data did DWR have
 5  when it came up with these numbers.
 6      Q.    Did you do any analysis of that?
 7      A.    I do know that they were out there during a
 8  couple of field seasons.  Having worked at DWR, there
 9  was no gages installed on any of these diversions.  So
10  this would have constituted them going out and taking a
11  direct measurement at a gage site, or I mean at a
12  diversion point.
13            So the amount of data is quite limited, at
14  least, again, in comparison to the breadth of data we
15  had for the Upper Gila.
16      Q.    And for the near Roosevelt gage and the at
17  Roosevelt gage, the same would apply.  You said that
18  4,000 acres was irrigated.  You divided by 100 acres to
19  get your cfs.  If you divided by 60 or 52, you would
20  get more cfs?
21      A.    It would be a larger upper limit number.  It
22  would still be an upper limit.
23      Q.    So you've mentioned throughout your report
24  that your numbers are conservative.  They're not
25  conservative if you use the ADWR study?
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 1      A.    I disagree.
 2      Q.    You estimated well pumpage from mining --
 3      A.    Okay.
 4      Q.    -- in Table 6; is that right?
 5      A.    Let me get to that, Mr. Slade.
 6            Okay.
 7      Q.    Now, the problem that I think I read about
 8  and you explained on your direct testimony was, we
 9  don't have the water usage for the mines during the
10  period of your analysis; is that right?
11      A.    That's right.
12      Q.    But we do have the water usage from the mines
13  from the '70s and '80s; is that right?
14      A.    I'm trying to remember.  In the Water Atlas
15  that I worked on, I believe, for the -- the estimates
16  went back into the '70s, as I recall, as to water use
17  for various purposes, including industrial use in the
18  Upper Salt.
19      Q.    And you made the assumption that the water
20  usage in the '70s and '80s for the mines was similar to
21  water usage in the '20s and '30s, based on production
22  rates being similar; is that right?
23      A.    Due to the processing methods that were used
24  and copper flotation started in about 1915, that same
25  process, which is quite water-consumptive, was being
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 1  used through the 1980s in the Miami-Globe area.
 2      Q.    Did you do any studies to understand if,
 3  after 50 or 60 or 70 years, the mines were more
 4  efficient with water use?
 5      A.    I didn't.  I didn't find anything related to
 6  changes in water efficiency in my work in that area.
 7  I'm not sure if you or your expert found anything on
 8  that topic, but I didn't.
 9      Q.    Did you look?
10      A.    I did.  Yeah, I certainly looked a lot on it,
11  that area and related water use; and I've never come
12  across anything that would suggest that efficiency
13  changed over time.
14      Q.    So you wouldn't expect that a mine would
15  become more efficient over 60 years with its water
16  use?
17      A.    The greatest efficiency in mines was the
18  capture or recycling of water that went out to the
19  tailings facilities.  So that's where the real
20  technology came; is that in the past they would
21  discharge the tailings out to the tailings dam.  They
22  would not recover, necessarily, that water.  But over
23  time technology improved with tailings deposition, and
24  they were able to recover more water back from those
25  tailings than they had in the past.
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 1            So I think it's more a question of water
 2  recovery than it is water demand.
 3      Q.    And do you know when that water recovery
 4  began with the mines?
 5      A.    I think it was more of an evolutionary thing.
 6  That's a pretty water-poor area, in terms of there not
 7  being a major stream.  So they were -- as I recall,
 8  they were recovering water off the tailings as early as
 9  the 1920s and '30s.  They had various collection ponds
10  that stored the water that they recovered from the
11  tailings.  So a lot of the technology in terms of
12  mining and copper flotation developed in the
13  Miami-Globe area, so...
14      Q.    So if mines used more water in the '20s and
15  '30s than they did -- for the same amount of copper,
16  than they did for the same amount of copper in the '70s
17  and '80s, that --
18      A.    I didn't say that.
19      Q.    If they did.
20      A.    If they did?  That's your hypothetical.
21      Q.    Then your numbers would be lower for water
22  usage than in actuality?
23      A.    If your hypothetical is correct, that might
24  be true.
25                 CHAIRMAN NOBLE:  Got a question?
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 1                 COMMISSIONER ALLEN:  Yes.
 2                 CHAIRMAN NOBLE:  Please go.
 3
 4            EXAMINATION BY COMMISSIONER ALLEN
 5                 COMMISSIONER ALLEN:  Is there -- have
 6  there been any models developed that would indicate
 7  that the water withdrawal from the Globe-Miami area was
 8  significant enough to have any effect on the flow down
 9  Pinal Creek?
10                 THE WITNESS:  There has been quite a bit
11  of studies done.  That is a State Superfund site, as
12  you know.
13                 COMMISSIONER ALLEN:  Yeah.
14                 THE WITNESS:  And the USGS and certainly
15  the various mines that were involved in that area have
16  published a lot of documents as to the baseflow, I
17  think, in the Pinal Creek and whether it was affected
18  or not.
19                 COMMISSIONER ALLEN:  Isn't that baseflow
20  that was measured very, very close to Globe and not
21  necessarily down close to the Salt?
22                 THE WITNESS:  No, actually, Commissioner
23  Allen, where that baseflow was measured is downstream
24  where the Miami operations originally had put in a
25  reservoir for the thought of capturing storm runoff and
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 1  pumping it back up to the mine.  That reservoir quickly
 2  filled up with sediment, and so this so-called Pinal
 3  Creek Dam is where the USGS put their stream gage.
 4                 COMMISSIONER ALLEN:  Which is where?
 5                 THE WITNESS:  And it's only about on the
 6  order of 4 or 5 miles upstream of the confluence with
 7  the Salt.
 8                 COMMISSIONER ALLEN:  Okay.
 9                 THE WITNESS:  So it's well downstream of
10  where certainly Globe and Miami were.
11
12               CROSS-EXAMINATION (CONTINUED)
13  BY MR. SLADE:
14      Q.    Let's turn to Table 7 then, please,
15  Mr. Burtell.
16      A.    Okay.
17      Q.    And this is where you show your reconstructed
18  flows for the Upper Salt; is that right?
19      A.    Yes.
20      Q.    As well as your reconstructed depth.
21            Is your 25 percentile similar to a mean?
22      A.    I believe it's higher than the mean; that is,
23  the associated flow numbers would be higher.
24      Q.    So, in other words, if your near Roosevelt
25  25 percentile is 918, you would expect the mean to be
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 1  less than that?
 2      A.    It would be closer to the 25th percentile
 3  than it would be the 50th, but I think in general, it
 4  might differ from stream to stream, but it should be
 5  bracketed by those numbers.  Perhaps -- and I indicate
 6  this in the report.  As a point of reference, the
 7  Bureau of Reclamation, in their White Book study,
 8  reconstructed flows at near Roosevelt, and they
 9  reconstructed average flows, not median flows.
10            And I believe, and I state it in my report,
11  the near Roosevelt number reconstructed was on the
12  order of, I think, 710 or 720 cfs, which, based on the
13  numbers in my table, are bracketed by the
14  25th percentile or the 50.
15      Q.    And you made the conclusion, I think, in one
16  of your paragraphs that the near Roosevelt virgin 1952
17  report was 710 cfs, as you just said, which is much
18  less than your 25 percentile reconstruction of 918; is
19  that right?
20      A.    A couple hundred cfs less.
21      Q.    And that sort of lent support to the fact
22  that you were adding more water to the river and being
23  more conservative?
24      A.    No, that 710 was their reconstruction of
25  virgin flow.  So it would be, in my opinion,
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 1  comparable.  I put it in the report to allow the
 2  Commission then to compare that to my reconstructed.
 3  So in my mind, it was an apples to apples; Bureau of
 4  Reclamation reconstructed, Plateau reconstructed.
 5      Q.    And Bureau of Reclamation for near Roosevelt
 6  25 percentile virgin flow, in your opinion, was
 7  710 cfs?
 8      A.    No.  The Bureau of Reclamation didn't do
 9  percentiles.  They did an average flow, and their
10  average was the 710.
11      Q.    And you would expect an average to be below
12  your 25 percentile?
13      A.    It depends on the river, but I don't think
14  that would be a bad rule of thumb.
15      Q.    I did have a question about the number you
16  came up with from the BOR.  Do you have that report
17  with you, the 1952 report?
18      A.    I would have to dig for the pages of it.  If
19  you have it, that would help.
20      Q.    I do, and that's evidence C046 Part 382.
21  It's on the back.
22      A.    Okay.
23                 CHAIRMAN NOBLE:  Saving paper.  I love
24  it.
25                 MR. SLADE:  Tax dollars.
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 1  BY MR. SLADE:
 2      Q.    So you had mentioned that the BOR for near
 3  Roosevelt -- and we're on the -- let me put this in
 4  context.  We're at C046 Part 382, and this is a
 5  reference that is the Bureau of Reclamation Water
 6  Supply Report from November 1952.
 7            Did you cite to this reference in your
 8  report?
 9      A.    Yes.
10      Q.    So you've seen this before?
11      A.    I have.
12      Q.    Okay.  And I believe you said that you found
13  that there were 710 cfs calculated for the near
14  Roosevelt virgin flow?
15      A.    Yes.
16      Q.    Okay.  Take a look at the top, at the header.
17  And it says "Undepleted Stream Flow at Selected Gaging
18  Stations and Division Points," and then it says
19  "Average annual stream flow in 1,000 acre-feet based on
20  1914-1945 period."
21      A.    Yes, I see that I made an error here.
22  That -- the 710 was in units of 1,000 acre-feet, and so
23  what I should have done is then divided that, and I
24  would have come up with 980 cfs.
25      Q.    Okay.  And 980 is the reconstruction of their
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 1  virgin mean flow for the near Roosevelt, and that's
 2  significantly -- well, it's higher than your
 3  reconstructed 25 percentile?
 4      A.    It would be 918 versus 980.
 5      Q.    Okay.  And you would expect, I think I heard
 6  you just say, that the 918 would be higher than a mean
 7  for the 25 percentile that you calculated?
 8      A.    Yeah, I said as a rule of thumb, they
 9  should -- typically, I think averages would be within
10  the 25th to 50th.  In this case, their reconstructed
11  number is a bit higher.
12      Q.    So your numbers are lower than what the BOR
13  came up with for their virgin mean reconstruction; is
14  that right?
15      A.    Yes, and I think the one thing I wanted to
16  take a look at, Mr. Slade, if you would just give me a
17  second.
18            Okay.  I was just checking something.
19      Q.    So, again, when you say your numbers are
20  conservative, they're not conservative compared to the
21  BOR virgin reconstruction study?
22      A.    They are -- I would say they are similar to
23  that study.
24      Q.    The BOR study came out higher than your
25  numbers?
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 1      A.    By about 80 cfs or --
 2      Q.    And that's --
 3      A.    Yeah, roughly.  60, yeah.
 4      Q.    And that's if we compared the average to your
 5  25 percentile.  But as I heard you say, you would
 6  expect your 25 percentile to be even higher than an
 7  average?
 8      A.    I said typically that it would -- the 25th to
 9  50th would bracket it, and there certainly could be
10  cases where it's close.  I think I indicated it would
11  be closer to the 25th than it would be the 50th or the
12  median, so...
13      Q.    And the amount of flow that you reconstruct
14  determines the depths that you come up with for your
15  hydraulic rating curve depth estimates; is that right?
16      A.    Sure, sure.
17                 MR. SLADE:  Mr. Chairman, I'm not sure
18  if this is a good time to take a break, but...
19                 CHAIRMAN NOBLE:  If you think it is, I'm
20  with you.
21                 MR. SLADE:  Let's do that.
22                 CHAIRMAN NOBLE:  We're breaking for
23  lunch.  Let's come back at 1:30.
24                 (A lunch recess was taken from 12:07 to
25  1:33 p.m.)
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 1                 CHAIRMAN NOBLE:  And may the record
 2  reflect the absence of Mr. Henness, of course, as we
 3  start.
 4                 Tom, did you work out something on
 5  Friday afternoon?
 6                 MR. MURPHY:  Well, I think probably the
 7  best way to do it would be just to go as long as I
 8  could until 3:00.  I don't know if there's any --
 9                 CHAIRMAN NOBLE:  Well, Mr. McGinnis has
10  something important at 3:00 p.m. on Friday, so he would
11  certainly appreciate anything you could do to get us
12  out of here a little bit, you know -- John is saying
13  good-bye at 3:00 p.m.
14                 MR. MURPHY:  I understand.
15                 MR. MCGINNIS:  I was going to stay here
16  and go to that late, but if you want to stop then,
17  that's fine.
18                 CHAIRMAN NOBLE:  So whatever you can do
19  to work out, and we believe that Mr. Gookin will be the
20  witness at that time, and so I'm not aware of any other
21  way to reschedule, but as it looks right now, we are
22  not anticipating concluding this part of the proceeding
23  this week.  So we'll be looking forward to those two
24  two's, plus the four in May.  Is that most likely?
25                 MR. MCGINNIS:  At least part of May.
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 1  I'm not sure we'll use all four, but at least part of
 2  May.
 3                 CHAIRMAN NOBLE:  You know, we can get
 4  these windows open, if you want to jump.
 5                 MR. ROJAS:  We can't, really.  That's
 6  not really an option.
 7                 CHAIRMAN NOBLE:  Eddie, we've treaded
 8  water as long as we can.  Are you ready to go?
 9                 MR. SLADE:  I'm having fun listening,
10  and Mr. Burtell is as well.
11                 CHAIRMAN NOBLE:  Mr. Burtell is trying
12  to get under the table.
13                 THE WITNESS:  Anywhere I can go other
14  than just sitting here.
15                 CHAIRMAN NOBLE:  If you're ready, we're
16  ready to go.
17                 MR. SLADE:  I'm ready.
18  BY MR. SLADE:
19      Q.    Okay.  When we just left off, Mr. Burtell, we
20  talked about your flow reconstruction, and we were
21  comparing that to the 1952 Bureau of Reclamation virgin
22  reconstruction.  And now I would like to address the
23  reconstructed depths that you came up with.
24      A.    Okay.
25      Q.    And if we look at Table 7, we can see from
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 1  that your reconstructed depths; is that correct?
 2      A.    Let me get to that table, Mr. Slade.
 3            I am there.
 4      Q.    Okay.  The first thing I wanted to note is,
 5  the near Chrysotile gage you've got a paren, for the
 6  reconstructed depth for 25 percentile and
 7  50 percentile, of average; is that right?
 8      A.    Yes, and that is as descriptive for the
 9  average depth, not the average flow, so the average
10  depth of the channel.
11      Q.    Okay.  And how would the depth change if you
12  used the thalweg or the boating channel instead of the
13  average across the channel?
14      A.    Outside of an artificial channel, pretty much
15  all the natural channels that I've looked are going to
16  have one point which is deeper than the other.  So the
17  thalweg would be deeper than the average, and there
18  would also be lower -- or I should say there would be
19  less deep sections.  So channels have deeper and
20  shallower sections, and this is representing the
21  average.
22      Q.    Did I hear you say earlier, maybe it was in
23  direct, that the thalweg would be about two times
24  greater than the average, generally is what you found
25  in your studies?
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 1      A.    When I looked at the two riffles that I
 2  looked at, that was the case.  And your expert's
 3  Manning's analysis for the Upper Salt, where he looked
 4  at the stage, as well as the average depth, that is
 5  what occurred.  I would say that's a rule of thumb.
 6  Again, in different streams or in different areas of
 7  streams, that can change.  But for those particular
 8  cross sections that your expert looked at and the
 9  riffles I looked at, that was the case.
10      Q.    And if we're considering small boats, like
11  the boat like the Edith or canoes, you would expect
12  that they're traveling in what they would consider is
13  the thalweg if they're moving downriver; at least
14  they're trying to be in the thalweg?
15      A.    I would disagree that that's what they could
16  actually do versus what they might want to do.  Even
17  when I was on the Salt, one's ability to look down in
18  the water and see, particularly when you're moving
19  quickly over a riffle, for example, to be able to
20  quickly judge where is going to be deeper or more
21  shallow I don't think is as easy as you perhaps
22  characterize.
23      Q.    But you haven't talked to any boaters that
24  provided that analysis for you about the Upper Salt?
25      A.    Probably the best analysis I saw was the
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 1  folks that went up the Colorado that were with a
 2  seasoned captain going upstream and routinely ran
 3  aground with someone who knew the river pretty well.
 4  So I guess my point is, in theory and in practice are a
 5  different thing on the boat.
 6      Q.    Sure.  Theory is certainly different than
 7  practice, I would agree with you in that sense.  That
 8  may be the case for why we see different opinions from
 9  experts who have been on the river with boats boating
10  the thalweg versus experts who have come up with
11  numbers that are averages for the whole channel; could
12  that be the case?
13      A.    I don't know if I've heard testimony from
14  your expert or others that they could, with confidence,
15  and actually show me the data that every riffle or
16  rapid they went through they were following the
17  thalweg.  I've never seen that evidence put into --
18  before the Commission.
19      Q.    You found for the median, your median flow
20  that you reconstructed, that the average was less than
21  1.7 feet; did I read that correctly?
22      A.    For the Chrysotile gage, correct.
23      Q.    Chrysotile, okay.
24            Based on the draw of a wooden canoe loaded
25  with goods and the velocities of the river that might
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 1  cause it to tip, is 1.7 enough feet for a loaded
 2  historical wooden canoe?
 3      A.    It would depend not on just the fact that it
 4  was a canoe, is it a dugout canoe, what is the size of
 5  the canoe.  I think those would be additional factors
 6  that would need to be evaluated before I or anyone
 7  could answer that.
 8      Q.    Did you do any of that evaluation?
 9      A.    No.  I looked at, again, these reconstructed
10  depths and published records on what boats at the time
11  were being used and their types of operating water
12  depths that were needed for commercial use, so...
13      Q.    The same question for a small boat like the
14  Edith.  Is 1.7 feet, the average for the channel for
15  your median flow reconstruction, is that enough depth
16  for a small historical boat loaded with cargo?
17      A.    I would say my pictures of -- are you
18  referring -- let me ask one follow-up question so I'm
19  trying to be responsive.
20            Are we talking about a particular segment of
21  the Upper Salt?
22      Q.    We're talking about the near Chrysotile gage,
23  where that comes from, so that would be Segment 2.
24      A.    Okay.  I'm sorry.  Yeah, I just wanted to
25  make sure that we -- okay, so we're still on -- these
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 1  questions are relative to Chrysotile recon --
 2      Q.    Yes.
 3      A.    Okay.
 4      Q.    Yes.
 5      A.    I'm sorry.  I just wanted to make sure you
 6  and I were speaking to the same thing.
 7            Mr. Slade, my observations of the velocity
 8  and the turbulence, even under typical median flow
 9  conditions, suggests that even these flow depths might
10  not be enough insofar as watching these boats as they
11  cross through turbulent water.  There's movement, and
12  that movement is going to be increased with a load.  I
13  think the hull of these boats could be driven down into
14  rocks during these crossings where even these depths
15  might not be enough.
16            So it would have some bearing on the
17  turbulence of the water, the design of the boat and its
18  stability, lots of different factors.
19      Q.    Did you provide any of that analysis in your
20  report?
21      A.    I provided these depths and, again, reference
22  documents about operating depths for like craft or
23  light draft boats.
24      Q.    And you mentioned that you watched boats on
25  the Salt, and I think I heard in your direct testimony
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 1  that when you were measuring the riffles, you actually
 2  saw some boats come past you; is that correct?
 3      A.    On my way to the site where the riffles were,
 4  I saw, as I recall, one group of boats pass.  And
 5  certainly there's many YouTube videos that I'm sure
 6  perhaps you and your client have looked at as well
 7  where these folks now put helmet cams on, if you will,
 8  so you're in the driver's seat under various flow
 9  conditions and kind of getting a bird's-eye view of
10  what it's like to go through these rapids.
11      Q.    What boats specifically did you see when you
12  went up to the Upper Salt?
13      A.    As I recall, these weren't commercial rafts.
14  They were plastic kayaks, so...
15      Q.    So the boats that you talked about with
16  Mr. Hood that you observed going through, it was
17  exclusively plastic kayaks?
18      A.    When I was up there looking at the riffles,
19  that's what I saw.  I didn't -- when I was there, and I
20  got there later in the afternoon, and I was there
21  under, again, about median flow conditions, I don't
22  know if there was any active commercial rafting going
23  on.  I didn't see any.  Certainly their operation was
24  there at the U.S. 60, but I didn't see any rafts going
25  down, so...
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 1      Q.    So their operation was there in April when
 2  you went to do your riffle analysis?
 3      A.    It kind of -- I don't want to say it was
 4  closed for business, but there were -- I saw people
 5  that I don't think were on the commercial trips,
 6  because it's pretty close to the put-in.  They were
 7  down at the campsite.
 8            But at the commercial outfitters area, which
 9  is, as you know -- I'm sure you've been there. -- right
10  near the U.S. 60, I didn't see current activity when I
11  was there; but you could tell that, you know, there had
12  been activity that season, in 2015.
13      Q.    And you were actually there at median flow,
14  not the high spring snowmelt flow, as you would
15  describe it?
16      A.    Right.  At the Chrysotile gage, I was almost
17  exactly at my reconstructed median, and, again, I
18  didn't see any rafting.  So I didn't see any commercial
19  operations at that time.
20      Q.    Did the kayaks that passed you, did they have
21  any difficulty?
22      A.    You know, I was trying to stay on -- not run
23  my vehicle off the road.  So there's a road, as you
24  know, that follows the river.  So my focus was more on
25  that, and I just looked down and I saw the kayakers;
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 1  but I wasn't studying them, so...
 2      Q.    Didn't talk to any boaters when you were out
 3  there?
 4      A.    No.
 5      Q.    The near Roosevelt gage that you
 6  reconstructed flow for, you did not reconstruct depth,
 7  because based on your opinion, the gage is located too
 8  close to the diversion dam for the Power Canal; is that
 9  right?
10      A.    And only that, on top of what you said,
11  because of that diversion dam and the impoundment of
12  sediment behind it, I was concerned that the
13  geomorphology had been locally altered or could have
14  been altered by that dam, and so I was concerned that
15  if I used that, that it might not be representative of
16  natural channel conditions.
17      Q.    That's a low head diversion dam, right?
18      A.    The research that I found, Mr. Slade, that
19  it's 7 or 8 feet tall.  Since the -- 7 or 8 feet tall
20  now.  I understand, due to some boating deaths that
21  occurred back in, I think, the '80s, that SRP modified
22  it and I think lowered it somewhat.  My flow
23  reconstruction went back further in time, obviously.
24  So whether it's -- it still, in my mind, still is
25  impounding sediment, and I think it's still 7 or 8 feet
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 1  tall, so -- but it might have been higher in the past,
 2  is my understanding.
 3      Q.    So there's the diversion dam, and then
 4  .7 miles upstream is the gage; is that right?
 5      A.    That's right.
 6      Q.    And when you go to the gage, in that area you
 7  do see riffles; is that right?
 8      A.    Yes, there is.  In fact, even in the old
 9  photograph that I presented in my report, there is a
10  riffle downstream of the gage.  I witnessed a riffle
11  downstream of the gage, as well as upstream, so...
12      Q.    Don't riffles suggest that the impact from
13  the dam is minimal at best?
14      A.    Maybe yes or maybe no.  There is a lot of --
15  right adjacent to that riffle is like a slough, a
16  backwater area filled with sediment.  So when I saw
17  that, I said to myself, well, maybe due to that buildup
18  in sediment caused by the dam, that forced the water
19  over into an area where the velocity got much higher
20  and formed the riffle.
21            So I viewed it as potentially that riffle
22  could have been impacted by the sediment that was
23  formed behind it.  So geomorphologically, again, most
24  folks worry about what's going on downstream of the
25  dam; but in this case, we're pretty close to where this
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 1  dam was, and in my opinion, close enough that it could
 2  cause an issue.
 3      Q.    Did you do any -- so you went and saw the
 4  gage site, correct, for that near Roosevelt gage?
 5      A.    Yes.  I was on the ground, sure.
 6      Q.    Did you take any photos of that area?
 7      A.    With regard to the -- to get a better sense
 8  both on the ground and above, is I looked at Google
 9  Earth imagery to try to get a sense of observing the
10  sediment built up behind it.
11            I had a joke with my counselor.  Cost me $100
12  out of it, but I actually dropped the camera that I had
13  with me.  I had my field notes of where I crossed the
14  two riffles that I did measure; but when I went there,
15  good field guy, you take photographs.  $100 later I
16  learned the hard way that GPS units are waterproof, but
17  a disposable camera -- or not a disposable; a digital
18  camera is not, so...
19      Q.    So you hadn't submitted any photos of what
20  that site looks like?
21      A.    We're talking about -- which site are we
22  talking about?
23      Q.    The near Roosevelt gage where you did not
24  submit depths.
25      A.    No, I did not submit those.  And I'll again
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 1  say to you and the Commission, I also looked -- and I
 2  don't know if I stated it in my report, but that I
 3  looked at aerial photography, in addition to being on
 4  the ground, and came to that determination that
 5  backwater affects are probable, in my opinion.
 6      Q.    Did you do any measurements of what the
 7  depths are at the near Roosevelt gage?
 8      A.    No, no.  So, like I said, I scouted it out,
 9  and there is this -- right where the boat ramp is,
10  Mr. Slade, there's this large kind of a slough area, I
11  think where the boats can actually be launched, and
12  there's a lot of sediment in there.  And so what I saw
13  on the ground, I wanted to visit the gage and get on
14  the ground.  But, no, I decided that that didn't make,
15  in my opinion, sense in that area, so...
16      Q.    So you don't know if the depths at near
17  Roosevelt are higher than depths at near Chrysotile and
18  at Roosevelt?
19      A.    No, no.  And, again, because of, at least at
20  the gage site, that sediment effect, if I could have,
21  if there was another access point, I certainly would
22  have gone further upstream.  The closest upstream point
23  with public access was the Horseshoe Bend site that I
24  did go to, and as you know, I've presented evidence on
25  that.
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 1            If you go downstream, you quickly hit that
 2  diversion dam, and then shortly below that, you're in
 3  the backwater of Roosevelt Reservoir, so...
 4      Q.    And with respect to the at Roosevelt
 5  reconstructed depths that you have, the 25th percentile
 6  and 50th percentile, those are maximum depths, in your
 7  opinion, because you base them on the stage height
 8  rather than the weighting measurements; is that right?
 9      A.    Certainly if there had been weighting
10  measurement data -- we have the flow that they
11  determined from the weighting measurements, but what I
12  couldn't get my hands on -- and I visited the USGS
13  office in Tucson and did everything I could to. -- is
14  to actually get the field measurement sheets associated
15  with the field measurements.
16            That would have told me those depths across
17  the channel that would allow me to calculate a cross
18  section and an average.  So I couldn't, and, boy, I
19  tried.  I couldn't find those measurements.  So what I
20  was able to find published was the stage data, and so
21  that's what I used.
22      Q.    So those measurements that you talked about
23  that you couldn't find, they do exist somewhere?
24      A.    I asked Chris Smith, who is the head of their
25  surface water data collection group, and he directed me
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 1  to all the old microfiche.  And I literally went over
 2  to the U of A library with microfiche and went through
 3  them slide by slide looking for the at Roosevelt field
 4  data sheets, and could not find any, unfortunately.
 5      Q.    So you estimated then the depths based on the
 6  stage readings as an option because you couldn't find
 7  the USGS microfiche?
 8      A.    The USGS, yes, did publish the stage data in
 9  a published report, and so I was able to utilize that.
10      Q.    Let's turn to where you did that estimate,
11  Figure 9B, please.  And this is a figure that shows the
12  Roosevelt gage and the stage measurements from 1902 and
13  1904; is that right?
14      A.    That's right.
15      Q.    Are those the only years that are available
16  for that stage?
17      A.    No.  Actually, there's a 1903 and a 1905, and
18  I looked at those.  Believe me, I looked at everything
19  I could.  The problem I had with the 1903 and the 1905
20  is that the data that was collected at low flow did not
21  allow me to estimate the gage height at zero flow.  So
22  that's why I didn't use those.  I used the two years
23  where I was able to, with the existing stage data, make
24  that estimation of zero flow.  Without the zero flow, I
25  wouldn't know what the depth was, so...
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 1            But, no, I certainly looked at it.
 2      Q.    And the zero flow is your estimate that you
 3  came up with; is that right?
 4      A.    It's an estimate that I came up with using a
 5  USGS methodology.
 6      Q.    And I believe you cited to a paper.  Is that
 7  a published, recognized USGS methodology?
 8      A.    It is.  It's a methodology that -- I brought
 9  the reference to the USGS document that describes the
10  methodology.  That methodology was then taken by Win
11  Hjalmarson, who I know you know, and he is credited --
12  and I have a printout from the program.  He is credited
13  with taking that methodology and coming up with the
14  equivalent procedure.
15            And then Ingersoll, who I referenced, took
16  Mr. Hjalmarson's method and coded it into Excel.  So
17  the printout I've got, giving credit to Mr. Hjalmarson
18  as being the one who originated the model that I used.
19      Q.    What is it about the 1903 and 1905 data sets
20  that precluded you from estimating the zero flow gage
21  height?
22      A.    It gets a little complicated.  So,
23  Commissioners, I apologize in advance.
24            What the program does is it uses the three
25  measurements -- it uses three measurements towards the
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 1  lower end of your field measurements and plots those
 2  and comes up with a relationship to then extrapolate
 3  down to zero flow, and how those lower three
 4  measurements are related with each other dictates
 5  whether the model can get a fit.
 6            So probably the easiest way to explain it is
 7  the datas for 1903 and 1905, when I attempted to use
 8  the model to fit those numbers, it wouldn't calculate
 9  for me a zero flow.  So for whatever reason, the data
10  were not consistent with the methodology, so...
11      Q.    Do you know what your percent error could be
12  on your estimate for these stage zero gage height
13  calculations?
14      A.    You know, neither the USGS methodology book,
15  of which Mr. Hjalmarson based his method on, nor his
16  method in the program provided an error, so I don't
17  know.  I will say, however, that this methodology is
18  prescribed by the USGS when they're analyzing their
19  streamflow records; but, again, I don't know what the
20  error bar is.
21      Q.    Certainly makes a difference what your
22  estimate projects as the zero flow value than what you
23  come up with as the median depth for at Roosevelt; you
24  would agree?
25      A.    I didn't look at median depth.  When you say
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 1  median depth, using median flow data for average depth?
 2      Q.    Yes.
 3      A.    I'm just trying to understand what you were
 4  saying.
 5      Q.    Yes.
 6      A.    What estimate you have of stage is critical
 7  in this analysis I did.  So you can imagine I was --
 8  for everyone's sake, I was happy that I at least could
 9  find two years, 1902 and 1904, where I could make that
10  estimate.  I can only imagine your questions,
11  Mr. Slade, if I only had had one.  So it was the best I
12  could do with the data I had.
13      Q.    I believe Commissioner Allen asked this
14  question.  It looks like from 1902 to 1904 there was
15  significant sediment deposition at the gage that would
16  have caused the zero value to increase; am I reading
17  that correctly?
18      A.    I don't know if I came to the conclusion that
19  there was a lot of sediment deposition.
20            Maybe, Mr. Allen, you can --
21      Q.    Well, let me ask you this:  Why is the zero
22  value for 1902 significantly different than the zero
23  value for 1904?
24      A.    I think -- let me see here.  Between 1902 and
25  1904, the thing that's difficult is we don't know what
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 1  happened in 1903.  Between 1902 and 1904 the stage came
 2  up, which would indicate some sedimentation between
 3  those years.  The thing that's difficult to know, and
 4  these sand channels can be quite variable over shorter
 5  periods of time, is, between 1902, did it come up, and
 6  then after the typical spring runoff, did it come back
 7  down again, to only go back up again, so...
 8            But grossly from 1902 to 1904, my estimates
 9  of zero stage went up, and so -- and that's at that
10  point, and so the cross section, at least locally then,
11  filled up between those two years at the gage site.
12      Q.    So the same question for the at Roosevelt
13  reconstructed median depth.  Excuse me, maximum depth
14  is what you have for the at Roosevelt.  You call it a
15  maximum depth at your 50 percentile flow?
16      A.    Yes.
17      Q.    Is that deep enough for a historical wooden
18  loaded canoe?
19      A.    I wouldn't be able to answer that unless I
20  knew more about the construction of that boat.  And I
21  think this provides us an indication of the depth of
22  water at the gage site, and I think that depending on
23  how that boat is loaded, if this is the maximum, then
24  that means there's going to be a minimum or values less
25  than that, and I would say that those type of depths
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 1  would present a challenge or certainly could present a
 2  challenge.
 3      Q.    And do you have the same answer then for a
 4  historical wooden small boat?
 5      A.    Yes.
 6      Q.    Did you do anything to calculate what the
 7  minimums would be in that gage area?
 8      A.    The minimum depths?
 9      Q.    Yes.
10      A.    No.  Only that they would be lower than these
11  maximums.
12      Q.    Let's pull up, if you could, Figure 10A from
13  your report, and this is a figure which depicts your
14  measurement of a cross section on the Upper Salt
15  April 7th, 2015; is that correct?
16      A.    Yes.
17      Q.    And you did this measurement yourself?
18      A.    Yes.
19      Q.    One question I have, to begin with, is, all
20  the way on the left side at the zero feet point, what
21  happens to the water there?  It seems that there's not
22  really a bank drawn.
23      A.    Yeah, this was an interesting case where
24  there was a boulder right at left water edge looking
25  downstream.  So the boulder was literally right at my
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 1  zero point.  So I went from a boulder to water.
 2      Q.    Gotcha.
 3      A.    So that's why it dropped off like that.  I
 4  could understand why that would look a little unusual,
 5  but that's what I saw in the field.
 6      Q.    Do you have any pictures that you've
 7  submitted of this cross section area?
 8      A.    Dropped my camera before, unfortunately.  I
 9  do have Google Earth images of where I was.  That
10  location is what I GPSed.  Also dropped my GPS unit in
11  the water, but, fortunately, that was waterproof.  But
12  with an accuracy of about, I think, plus or minus
13  15 meters, that's where I was, so...
14      Q.    I can relate to dropping cameras in the
15  water.
16      A.    I have since gotten a waterproof digital
17  camera, which should save further heartache.
18      Q.    Right in the middle of this cross section
19  there is -- from about 56 feet to, I don't know,
20  85 feet, so let's call that a 30-foot section, that's a
21  foot and a half deep or deeper; do you see that?
22      A.    I do.
23      Q.    Would a wooden canoe or a small boat loaded
24  have any problem in that section?
25      A.    I'll answer that two ways.  If they could
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 1  figure out that that was the section and somehow look
 2  below the water surface, I would say that would help
 3  them, because it's probably the deepest of the cross
 4  section.
 5            But having been out there, Mr. Slade, this
 6  even being a riffle and not a rapid, the flow rate and
 7  the turbulence was pretty good here, and this is
 8  another situation where we're not putting a boat on a
 9  flat body of water and measuring its draft.  This would
10  be a case where that loaded boat is going through,
11  granted not very rough water, but rough enough water
12  that it's turbulent, and there would be some up and
13  down motion.  So I'm not even convinced that a heavily
14  loaded small craft might scrape bottom even on this.
15      Q.    You're aware that this section of the river
16  is boated frequently at all boating levels?
17      A.    By, as I understand, certainly kayaks at all
18  levels, but not rafts at all levels.  Modern plastic
19  kayaks.
20      Q.    And you've got a flow rate of 296 cfs, which
21  is close to your reconstructed flow rate; is that
22  right?
23      A.    Yes, with only one clarification, Mr. Slade.
24  I think I said during the direct that measurement was
25  the provisional flow.  It's since been approved at 301,
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 1  for those keeping score.  So a little bit higher has
 2  been approved now, when I was out there.
 3      Q.    Has any boater that you've talked to ever
 4  told you that the riffles are difficult to boat on the
 5  Salt?
 6      A.    I have not talked to boaters on the Salt, and
 7  nor have I heard a boater that I've heard even refer to
 8  who's ever taken a wooden boat down.  I think you've
 9  mentioned that your experts say that they could take a
10  wooden boat down.  I think what would be great for us
11  all is if we actually could talk to someone who did;
12  but, unfortunately, such a person hasn't been brought
13  forth by either side.
14      Q.    Did you ever consider getting a wooden boat
15  and putting it on the river?
16      A.    I'm not a lawyer, Mr. Slade, but as I
17  understand, the burden in this case is not mine.  It's
18  yours and Mr. Helm's, so...
19      Q.    Did you ever consider that?
20      A.    No.
21      Q.    And did you bring a boat with you when you
22  went to this section?
23      A.    No.
24      Q.    Figure 10B, please.
25      A.    Sure.
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 1      Q.    Did I hear you correctly before that you do
 2  own a canoe?
 3      A.    You misheard me.
 4      Q.    Okay.  You don't own a canoe?
 5      A.    No.
 6      Q.    Do you own any boats?
 7      A.    No.  I think my previous testimony was I was
 8  asked -- I don't think I've ever been asked if I own a
 9  boat.  I was asked if I had done any boating, and I
10  talked about my experiences in Colorado and Utah.
11      Q.    And the same question regarding the edges of
12  your measured riffle.  Both edges are below the water
13  line, so can you explain what happened on those edges?
14      A.    Yeah.  This is another case, and it was
15  convenient for me to stretch my tape, is to pick where
16  the riffle was and an area where you've got a boulder
17  to secure the tape, if you will, and then secure it on
18  the other side.  So that's why you've got essentially a
19  value of, what, 1 and a half or 1.7 feet or so right at
20  the edge.  It was at that point there was a big boulder
21  that represented the left edge of water.
22      Q.    So that was the end of river left?
23      A.    Correct.
24      Q.    Because that is the deepest section of the
25  river, so if it continued, it would affect your average
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 1  and potentially your maximum depth?
 2      A.    Right, and that boulder defined the edge, so
 3  it went from zero to 1.6 or 7 just like that.
 4      Q.    And do you see there a quarter on the left
 5  side, for 15 feet of width that's greater than a foot
 6  and a half depth?
 7      A.    Yes.
 8      Q.    And this is at -- below your reconstructed
 9  median flow?
10      A.    It is.  I think I mentioned with Mr. Hood,
11  but for the record, the number 362 is provisional.  The
12  approved number when I was out there at about
13  1400 hours was 373, so add about 10 cfs.
14            Let me refer to my reconstructed flow.  I
15  think I'm about 15 percent less than my median flow.
16  The median I have is 443.  So 373 versus 443.  And I
17  will again point out for the record that that's a less
18  than 443.  In my opinion, that's an upper limit.  So I
19  don't think it would be unreasonable that the actual
20  flow number, the actual reconstructed median is perhaps
21  right in line with 373.
22      Q.    Well, as we talked about earlier, you've
23  continued to cite to your numbers as being less than
24  and your numbers being high numbers.  But when it comes
25  to comparing your numbers to the standard-bearer 1952
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 1  BOR report, your numbers are below what they came up
 2  with?
 3      A.    Again, Mr. Slade, what the Bureau did is come
 4  up with an average flow.  I've never calculated the
 5  average flow.  I either did the 25th percentile or the
 6  median flow.
 7            So you asked me, well, how does that relate
 8  to average flows.  And I said as a rule of thumb, it
 9  typically should be bracketed by the 25th and the 50th,
10  being closer to the 25th percentile.  But I can't sit
11  here today and say for the period of record I use
12  that -- I looked at and all those daily flows, if I
13  took their average, not their median, and then added my
14  reconstructed flows, that I would be necessarily above
15  or below that not 710, as you correctly pointed out,
16  and I thank you for that, but, what was it, 900 and --
17      Q.    80.
18      A.    -- 80, so...
19      Q.    So your --
20      A.    And I don't know because I didn't calculate
21  the average flow from that period of record.  I stuck
22  to the 25th percentile and the 50th percentile.
23      Q.    Then how can you sit here today and continue
24  to state that your flows are on the upper end?
25      A.    Oh, I feel very strongly based on my
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 1  reconstruction techniques, and I think, again, they're
 2  very conservative.  You want to perhaps point out that
 3  the water use in the ADWR report might result in more
 4  water being taken out of the river; but what you're not
 5  addressing is the actual consumptive use of the water,
 6  which is what Mr. Hjalmarson did for the Verde.  You're
 7  also not accounting for the fact that those were
 8  diversion measurements made in the 1980s and '90s.  And
 9  you've never considered that the efficiency of the
10  irrigation system in the '80s and '90s might have been
11  different than the irrigation systems in place in the
12  teens and the '20s and '30s, of which we looked at.
13            But if nothing else -- and I would be more
14  than happy to make this calculation for the Commission.
15  If you want me to take the consumptive use numbers from
16  the Upper Salt HSR and follow an approach similar to
17  what Mr. Hjalmarson did in the Verde, my consumptive
18  uses will go from about 7.2 acre-feet per acre down to
19  less than 3.  And so I will be diverting even less
20  water back -- or out of the river and putting it back
21  in.
22            So I would be more than happy to do those
23  calculations, but I will stick to my original position,
24  and I feel very strongly that my reconstructed flows
25  are on the high side, and I am putting far more water


Coash & Coash, Inc.







SALT RIVER     VOLUME 14      02/24/2016 Page 3097


 1  back into the river than anyone else has, including an
 2  expert that you apparently thought followed sound
 3  procedures in the Verde.
 4      Q.    But the only explanation you have for the
 5  1952 report being higher than your numbers is that you
 6  don't know how to compare your numbers to the 1952
 7  report?
 8      A.    That's a gross mis -- you're suggesting I
 9  don't know how to calculate an average flow.  I have
10  simply not done the calculation.  I certainly could
11  take all of the daily flow records in my period of
12  record, and I think I know, Mr. Slade, how to calculate
13  an average.  I didn't do that.  So to suggest I don't
14  know how to do it is just wrong.
15      Q.    Did you do anything to measure the weights of
16  canoes used today on the Upper Salt versus the weights
17  of historical canoes?
18      A.    No.  As a general matter, in the testimony
19  that I've heard regarding the lightweight nature of
20  plastics, I think even a layperson would conclude that
21  lightweight plastics are probably going to be less
22  heavy than an oak plank.
23            So it's as much of a layperson's conclusion
24  that modern boats of the same dimensions built of wood
25  versus plastic, the plastic would be lighter.  Beyond
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 1  that general comparison, I have not made any specific
 2  comparisons.
 3      Q.    Are you aware that there's a range of
 4  different types of modern canoes, from very lightweight
 5  to just plastic canoes?
 6      A.    The trips I went down were in an aluminum
 7  canoe, which we don't talk about very much.  I haven't
 8  heard much about aluminum canoes.  So, yes, certainly
 9  there is a range of different materials that have been
10  used to construct canoes.
11      Q.    So when the Supreme Court says, in PPL
12  Montana, lightweight canoes or kayaks, did you do any
13  determination to understand what types of boats are
14  used on the Salt and if they are, in fact, lighter than
15  historical boats?
16      A.    When I read PPL Montana and then thought
17  about the boats that are currently being used for
18  modern recreational boating on the Upper Salt, I think
19  the Supreme Court was addressing our particular case of
20  what we're looking at here, of a contrast between
21  historic wooden boats and whether they would have the
22  same durability, maneuverability, weight, et cetera, as
23  a modern craft.
24            So they didn't provide any more details than
25  that, but I think they were drawing the contrast
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 1  between those two types of boats.
 2      Q.    So you made the assumption that canoes used
 3  on the Upper Salt are lightweight canoes?
 4      A.    Are we talking modern canoes?
 5      Q.    Modern canoes.
 6      A.    I haven't seen, and please correct me if I'm
 7  wrong, that anyone has taken a historic wooden canoe
 8  down the Upper Salt, but maybe someone has.
 9      Q.    That's not my question.  My question is, did
10  you make an assumption that modern canoes used on the
11  Upper Salt are lightweight canoes?
12      A.    Yes, that they are -- they're modern craft;
13  that the canoes that are in use by people are -- and I
14  probably should make one clarification.  Mr. Sparks
15  could probably correct me if I'm wrong, but I don't
16  believe open canoes are allowed through portions of
17  Segment 2 under certain flow conditions, I think due to
18  safety concerns, and that's even using modern craft.
19      Q.    We don't know when that policy was put in
20  place, do we?
21      A.    I don't.  Maybe you do.
22      Q.    Could have been in October of this year?
23      A.    I don't know.  I just -- I remember hearing
24  that, and the only thing I could think of is maybe a
25  liability issue, where people in open canoes were being
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 1  injured in that section, and maybe the tribe didn't
 2  want to assume that liability; but I don't know.
 3      Q.    The Apache have an interest in this case,
 4  right?
 5      A.    The San Carlos Apache is represented here,
 6  but I don't think I've seen anyone from the White
 7  Mountain, unless Mr. Sparks represents the White
 8  Mountain Apache.  I don't know.  I think he just
 9  represents the San Carlos in this case.
10      Q.    Have you seen pictures of the Arizona Game &
11  Fish canoes that have been used on the Salt?
12      A.    Not on the Salt.  I think I've seen one on
13  the Verde.
14      Q.    Have you made any determination on the weight
15  of the canoes used by Arizona Game & Fish on the Salt?
16      A.    In their -- I just remember they look like a
17  green plastic canoe.  Beyond that, no.
18                 CHAIRMAN NOBLE:  Mr. Slade, let's take a
19  break, 2:40, about 15 minutes.
20                 (A recess was taken from 2:22 p.m. to
21  2:38 p.m.)
22                 CHAIRMAN NOBLE:  Mr. Burtell, are you
23  ready?
24                 THE WITNESS:  I am.
25                 CHAIRMAN NOBLE:  Mr. Slade?
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 1                 MR. SLADE:  Ready.
 2                 CHAIRMAN NOBLE:  Let's start.
 3  BY MR. SLADE:
 4      Q.    What was your criteria for picking the two
 5  riffles that you did pick to measure the cross sections
 6  of?
 7      A.    It was primarily an access issue, Mr. Slade.
 8  Those were two points -- as you indicated, I didn't
 9  float the river, so those were two places where I could
10  drive in.  The third being, of course, at the gage near
11  Roosevelt, also could drive in, but we talked about why
12  I didn't take a riffle measurement there.
13      Q.    Did you see a location that had a riffle that
14  was shallower in either of those areas?
15      A.    My focus was finding a place -- I'll start
16  with the upper riffle.  I was driving along the road
17  and was looking down into the channel, and I looked for
18  a spot where I could safely park and also hike down
19  where there was a visible riffle.
20            I also was looking for a riffle that had been
21  mapped in that reference that I put in my report where
22  I counted up the number of riffles, I think it was 97
23  or so in Segment 2.  So I wanted to go into an area
24  that had been previously classed as having a riffle.
25  And beyond that, you know, I picked a section where the


Coash & Coash, Inc.







SALT RIVER     VOLUME 14      02/24/2016 Page 3102


 1  channel was relatively uniform width and took a
 2  measurement.
 3      Q.    My question was, did you see a riffle that
 4  was shallower in those two areas?
 5      A.    I didn't look at other riffles.  Yeah, I --
 6  well, I saw other riffles; but once I parked, I went
 7  down and looked at the riffle that I did.  I didn't
 8  make any other measurements, if that's what you're
 9  asking.
10      Q.    All right.  What is your -- for each segment,
11  what is your drought level and flood level, in terms of
12  flow volume?
13      A.    Sure.  I didn't look at the drought level
14  per se for my reconstructions or depths, because they
15  would have been less than the medians.  So my focus was
16  trying to get a sense of median or perhaps higher level
17  depths and flows.  So I didn't look at the drought.  If
18  I had, the numbers for flow and depths would have been
19  less.
20            I looked at the median flow and I looked at
21  the 25th percentile as, in my opinion, representative
22  of typical flow conditions and upper flow conditions.
23      Q.    For Segment 1, is there a number that you
24  have in mind that would signify the river is in drought
25  this number and below of cfs?
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 1      A.    I didn't evaluate, again, on the drought
 2  side, because those depths and flows would have been
 3  less than my median flows.  So I didn't think it was
 4  worthwhile to the Commission to just present them
 5  numbers that would have been lower than my median
 6  flows.
 7      Q.    And would you say the same then, you don't
 8  have a lower drought number for Segment 2 or Segment 3?
 9      A.    Yes.
10      Q.    And how about for flood flow?  Is there a cfs
11  for Segment 1, 2 or 3 where you would consider the
12  river in flood condition?
13      A.    Not flood per se, but trying to capture the
14  intent of Winkleman, where they talked about ordinary
15  conditions absent floods or drought, I used the
16  25th percentile as the upper range of flows that would
17  still be typical.
18            And what that means then is that the
19  25th percentile, there is 25 percent of the time when
20  the flows are going to be higher.  So I picked that as
21  an indication that out of about three months of the
22  year, and not necessarily a consistent three months,
23  but a cumulative three-month time block I'm not looking
24  at as the upper flow regime.
25      Q.    So it's your opinion then, based on
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 1  Winkleman, that above your 25 percentile the river is
 2  not in an ordinary condition?
 3      A.    That's how I interpreted Winkleman from a
 4  flow reconstruction perspective.
 5      Q.    And would you say the same, that below the
 6  25th percentile -- below your 75th percentile for --
 7  even though you didn't calculate it, but if you use the
 8  25 percent for the flood, then below your
 9  75th percentile, if you had calculated it, that would
10  be a drought condition?
11      A.    I might look at the droughts a little bit
12  differently because of there's a baseflow condition
13  versus runoff condition.  So I'll just say, again, it
14  would be less than the 50th percentile; but whether I
15  would use the 25th or the 20th or the 30th, I really
16  didn't evaluate.
17      Q.    Did you do anything to calculate what the
18  baseflow is for Segment 1, 2 or 3?
19      A.    No, other than it would be lower than the
20  50th percentile.
21      Q.    And why do you say that it would be lower
22  than the 50th percentile?
23      A.    When you look at various published documents
24  and published streamflow records, there is periods of
25  time, particularly in the fall, when there's no
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 1  snowmelt left and the monsoons have come and gone, when
 2  pretty much all that is feeding the river system at
 3  that time is not either snowmelt or precip, but it is
 4  groundwater baseflow.
 5            And so when you look at those numbers, that's
 6  when the measured flows are typically the lowest.  So I
 7  did look at those data over time, and that's when you
 8  get the lowest flows.  That's what I would consider to
 9  be baseflow.
10      Q.    Is the snowmelt period, in your opinion,
11  flood flow, from a sense that it's not the ordinary
12  condition of the river?
13      A.    It depends on the year.  Certainly some flood
14  flow events -- or I should say some spring snowmelt
15  events create a lot more flow than others.
16            Again, with all of the data collected, I
17  didn't look at the highest 25th percent of those flows.
18  I think the majority of those are going to be flows
19  where they're not necessarily typical years.  Those are
20  going to be some pretty high flows.
21            For a given month of February, just for that
22  month, a typical flow might be higher than the
23  25th percentile for the full period of record.
24      Q.    So is the snowmelt period, on an average, is
25  that snowmelt period, in your opinion, considered
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 1  outside of the ordinary condition of the river?
 2      A.    In a typical snowmelt year, that month or
 3  month and a half of high flows is going to certainly be
 4  greater than the median flow for the whole year, and in
 5  some years greater than the 25th percentile.  There are
 6  also years where that snowmelt -- and it sounds like
 7  there's a disagreement between who I talk to and who
 8  you had as a witness about the rafting season, but
 9  there are some winters where there's little snow and
10  the runoff conditions are such that it doesn't sound
11  like they can commercially boat.  So there are some
12  spring runoff years where the flows are quite modest.
13      Q.    I'm trying to get a specific answer, because
14  Winkleman, as you know, directs the Commission to
15  consider the ordinary condition of the river.
16      A.    Yes.
17      Q.    So on an average -- and I'll try and ask it
18  again.  On an average, is the snowmelt period, if you
19  looked at the average flows during that snowmelt
20  period -- and if you didn't look at that period as an
21  average, that's fine too.  If you looked at that
22  average of the snowmelt period from year to year, is
23  that inside the ordinary condition of the river?
24      A.    I would say that -- I wouldn't look at
25  averages.  I would look at median flows.  I would say
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 1  that there could be some month -- or some days during
 2  the spring snowmelt where the flows on those days are
 3  greater than what I would consider to be typical flow
 4  conditions.  Typical being that even in an ordinary
 5  year, there might be a couple of weeks where the flow
 6  is, even during a typical snow year, greater than
 7  normal, or I should say greater than the long-term
 8  median, but still within the range of what's typical
 9  for the river.
10            I'll just say again, Mr. Slade, and I'm not
11  trying to be evasive here, is I did not look at the top
12  25th percentile of flows.  Some of those flows may
13  occur during a typical snow year.  I think the majority
14  of them would be in more than a typical snow year.
15      Q.    Did you do anything to assess what the
16  average median flow is for the snowmelt period?
17      A.    When you use the word "average median," I
18  don't know what that means.
19      Q.    Take all the years that we have gage data for
20  and look at the mean daily discharge and look at the
21  median for the snowmelt period and assess if that's
22  within an ordinary period for the river?
23      A.    I understand that, when you said median/mean
24  or mean/median.  I did not, in my analysis, do a month
25  by month.  My medians were calculated using all the
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 1  data throughout the year and throughout the period of
 2  record.  So I didn't do a monthly analysis.
 3      Q.    You've read the Special Master's report, as
 4  we've previously talked about, correct?
 5      A.    In Utah?
 6      Q.    In Utah, correct.
 7      A.    Yes.
 8      Q.    Yeah, I should specify there.
 9            And you've read it specifically with regard
10  to what he had to say about the San Juan; is that
11  right?
12      A.    I actually read it with respect to the
13  San Juan, the Green, the Grand, and the Colorado.
14      Q.    You've read the whole report then?
15      A.    I certainly looked at his description of all
16  four rivers' segments.
17      Q.    Do you know what recreation was going on on
18  the San Juan at the time the Special Master made his
19  determination that it was nonnavigable?
20      A.    I understand that there was recreational,
21  like, commercial sight-seeing in the Green -- on the
22  Green and the Colorado in the Moab area; but I don't
23  know if there was any recreational boating going on on
24  the San Juan at that time.
25      Q.    And do you remember if the Special Master in
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 1  that same report stated that recreational activity is a
 2  form of commerce, in his opinion?
 3      A.    I think he -- that sounds correct, yes, that
 4  he considered that as a commercial activity.
 5                 MR. SLADE:  Those are all the questions
 6  that I have.  Thank you, Mr. Burtell.
 7                 CHAIRMAN NOBLE:  Is there anyone else
 8  who wishes to question Mr. Burtell?
 9                 Mr. Helm, as soon as Mr. Slade vacates
10  the area to be occupied by the questioner, then you can
11  have an opportunity to get in there and adjust the
12  microphone.
13                 MR. HELM:  I appreciate that.
14                 CHAIRMAN NOBLE:  If you're ready, please
15  go ahead, Mr. Helm.
16                 MR. HELM:  I'm ready, Chairman.
17                 CHAIRMAN NOBLE:  Okay, we're going to
18  have to fix that microphone a little bit.
19                 (A brief recess was taken.)
20
21                    CROSS-EXAMINATION
22  BY MR. HELM:
23      Q.    Hello, Mr. Burtell.  Here we go again, huh?
24      A.    Good afternoon, Mr. Helm.  How are you?
25      Q.    I'm good.
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 1            I would like to pick up kind of right where
 2  you left off with Eddie, because I was a little shocked
 3  and fascinated by your testimony about determining
 4  ordinary and natural.
 5      A.    Okay.
 6      Q.    As I understand it, you are familiar with the
 7  Winkleman decision?
 8      A.    I am.
 9      Q.    Okay.  Just let me read you --
10      A.    I'm just making sure my microphone was on.
11      Q.    Just let me read you one short paragraph from
12  it.
13      A.    Sure.
14      Q.    "Applying these definitions, we conclude that
15  ANSAC was required to determine what the river would
16  have looked like on February 14th, 1912, in its
17  ordinary (i.e., usual, absent major flooding or
18  drought) and natural (i.e., without man-made dams,
19  canals, or other diversions) condition," okay?
20      A.    Okay.
21      Q.    That's what the Commission has got to
22  determine.  I have just heard you testify that you did
23  not consider drought.  Is that -- do I understand your
24  testimony correctly?
25      A.    You misunderstood my testimony.
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 1      Q.    Okay.  You did consider drought?
 2      A.    I was looking at reconstructed streamflows
 3  and reconstructed depths.  I came to the conclusion,
 4  Mr. Helm, that median flows had certain -- under median
 5  flow conditions, the discharges were certain amounts
 6  with associated stream depths.
 7            Had I also looked at drought conditions, the
 8  flows and the depths would have been less.  My
 9  contention is that at median flow levels, the river was
10  not navigable with those depths.  So if they weren't
11  navigable under median flow conditions, I didn't think
12  it would add to my analysis or the Commission to do
13  analyses when the flows and the depths are lower.
14      Q.    Okay.  So if I understand what you're telling
15  me, you're telling me that the Commission cannot rely
16  on your report to determine drought conditions on the
17  river, as directed by Winkleman?
18      A.    I think the Commission can use the data in my
19  report and come to the conclusion that my median flows
20  and median depths are greater than the flows and depths
21  that would occur under drought conditions.
22      Q.    And they cannot determine what the flows and
23  depths would be at drought condition; am I correct?
24      A.    Less than the numbers in my report for
25  medians.
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 1      Q.    You're telling them it's less, but they can't
 2  determine how much less, right?
 3      A.    How much less I didn't evaluate.
 4      Q.    So bottom line is, we don't know, from your
 5  report, what drought is, other than it's less than
 6  median?
 7      A.    That is correct.
 8      Q.    Same set of questions with respect to flood.
 9  You've examined up to, as I understand it, the
10  25th percentile?
11      A.    That's right.
12      Q.    Okay.  But I've heard you testify here
13  shortly ago that the 25th percentile may or may not be
14  flood, true?
15      A.    It all depends on how you define the word
16  "flood."  And, unfortunately, Winkleman doesn't provide
17  us much guidance as to that.  I don't know if Winkleman
18  was suggesting that in a typical runoff year, that
19  those -- that week or two when the Salt River is
20  running its highest, even under normal conditions,
21  whether that would constitute flood flow conditions.
22            So I made the professional decision, and
23  we'll let the Commission and you decide if I've done it
24  incorrectly, to use the 25th percentile to represent
25  the upper limit of flows which I consider are typical,
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 1  with the full understanding that navigability has to be
 2  evaluated in a regular, continued use of time.
 3            A couple of months of higher flows, in my
 4  opinion, does not also address this issue about
 5  regular, continued and extensive use.
 6      Q.    As I understand it, what you're saying is
 7  that from your perspective, flood flow occurs at least
 8  25 percent of the time in a given year on the Salt
 9  River.  Is that wrong?
10      A.    Within the 25th percentile I did not look at,
11  there are certainly going to be extreme flood flow
12  events that don't occur in a typical year.
13            Within that 25th percentile, there may also
14  be some days when that is the highest runoff that would
15  occur during spring snowmelt even in a typical year.
16  But, Mr. Helm, we were not charged, in my opinion, by
17  looking simply at every single flood event.  Part of
18  the definition of navigability, in my mind, also
19  addresses the issue about regular, continued, extensive
20  use.  That type of boating activity for a month of
21  flows that are at the higher end, in my opinion, would
22  not allow a river to have a continued extensive use of
23  navigation.
24      Q.    Okay.  We've heard your speech.  Now answer
25  my question, please.
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 1      A.    Please repeat your question.
 2      Q.    I certainly will.  Which is, at the
 3  25th percentile, that equals one-third of a year.  Is
 4  the Salt River in flood stage -- or, I'm sorry,
 5  one-fourth of a year.  Is the Salt River in flood stage
 6  one-fourth of the year?
 7      A.    In a typical year, there is usually a month
 8  or a month and a half of higher flows that might be
 9  within that 25th percentile.
10      Q.    Are the higher flows flood flows?
11      A.    I think you could characterize those as high
12  water, and high water being floodwaters.
13      Q.    Okay.  So you agree that the Salt River is
14  not in flood stage 25 percent of the time in a given
15  year?
16      A.    It depends on what type of year you're
17  talking about.
18      Q.    Have to be a special year to be there,
19  wouldn't it?
20      A.    I don't understand your question.
21      Q.    Significantly high flows for 25 percent of
22  the year?
23      A.    Again, I would say that in a typical runoff
24  year, for a month or a month and a half the flows are
25  going to be elevated.  Those high flows could be
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 1  considered flood flows.  In a wetter winter, those
 2  flows are going to be even greater.
 3            So within the three-month window or the
 4  25th percent window I did not look at, Mr. Helm, there
 5  are going to be some flows that occur in a typical
 6  year, and some of that 25th percentile would be high
 7  runoff flows in a wet year.
 8      Q.    So how does the Commission determine, using
 9  your report, what years are high wet years and what
10  years are flood years?
11      A.    What I did is I didn't try to parse that out.
12  I looked at a period of record.  I looked at all of the
13  daily measurements in that period of record and
14  didn't -- and ranked them from highest to lowest, and
15  the top 25th percentile I didn't look at.
16      Q.    You did not look at the top 25th percentile?
17      A.    That's where I made my cutoff.
18      Q.    So at least the possibility exists that if
19  the Commission adopts your approach, they are going to
20  be including some flows that would fall into the
21  ordinary category of flows as defined by Winkleman?
22      A.    It's my position that the 25th percentile is
23  a reasonable upper level of what's ordinary.
24      Q.    But you won't say it's flood, will you?
25      A.    It does include high runoff events that occur
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 1  in the springtime.
 2      Q.    But it can also include events that are not
 3  considered floods, correct?  You've already testified
 4  to that.
 5      A.    Oh, certainly within the 50th percentile and
 6  the 25th percentile, there will be data that is not
 7  snowmelt runoff.
 8      Q.    You also talked, when you talked to Eddie,
 9  you had this wonderful on-running discussion about
10  medians versus averages and what have you.  And did I
11  understand you correctly to say that in calculating
12  medians, you only did it on a yearly basis?
13      A.    We talked about medians under various
14  contexts.  With respect to the median flows I
15  reconstructed, it was the median of daily flow data
16  over the period of record.
17      Q.    For a year, on a year-to-year basis?
18      A.    No, for all of the daily measurements for all
19  the months in all the years within my period of record.
20      Q.    Well, from the '26 to '39 period, is that
21  what you're talking about?
22      A.    Yes.  I think that was the Chrysotile gage.
23      Q.    I don't remember the specific numbers.  I'm
24  just -- that's my recollection.  Am I close?
25      A.    And what I did for that, Mr. Helm, is I
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 1  looked at -- I grouped all of the mean daily flow
 2  values and took the median, the middle, of all of those
 3  values ranked from highest to lowest.
 4      Q.    Do we have a chart, like, is it 7 in here,
 5  that shows that?
 6      A.    Sure.
 7      Q.    Which one is it?
 8      A.    Yeah, let me pull that up for you.
 9            Mr. Helm, if you'll go to my Table 7.
10      Q.    Takes me a while to get there on this thing.
11      A.    Take your time.
12      Q.    I got it.
13      A.    If you go over to the sixth column, that
14  50th percentile is for the period of record using gage
15  data, with no attempt to reconstruct flows on my part,
16  ranking them from largest to smallest and taking the
17  middle value.  That's what the 50th percentiles are.
18      Q.    Mean average, another way of saying that?
19      A.    No.  Mean average is a very different thing
20  than these medians.  This is the median --
21      Q.    Median average, 50 percent?
22      A.    Yeah, I believe Mr. Slade used the phrase.
23  And so as you've seen with all of the hydrologists, we
24  always pause to try to understand exactly what the
25  question is being asked.
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 1            I'll just say again, for the record, this is
 2  the median of the mean daily flow data or the median of
 3  the daily data.  And the only reason one has to say a
 4  mean daily value is they collect the data at most of
 5  these gage sites every 15 minutes, so there's all of --
 6  however many 15 minutes there are in 24 hours, they
 7  take all of those 15-minute snapshots and average them
 8  up, and that's a mean daily flow for that day.
 9      Q.    Okay.  We don't have an illustrative table or
10  chart -- I forget which one. -- that has the little
11  dots like the tree ring thing for --
12      A.    Not for --
13      Q.    -- for this data?
14      A.    I'm sorry to interrupt you.  I should let you
15  finish.
16            No, my tree ring analysis was annual flow
17  data reconstructed from the tree rings, not average
18  data or median data.
19      Q.    It's a different set of data than what we
20  have in this example?
21      A.    That's right.
22      Q.    Is there any way to match them up?
23      A.    We spent a lot of time, I did with Mr. Slade,
24  discussing how those annual reconstructed values
25  compare to these.  In my opinion, perhaps what's a
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 1  better comparison as to the representative nature of my
 2  time periods versus the full period of record is, the
 3  analysis period I used, as measured, matched very
 4  closely to the values that Mr. Fuller presented when he
 5  had a longer period of record.
 6      Q.    One other thing that occurred to me when you
 7  were doing your tree ring discussion, and we got -- at
 8  least as I understood it, that tree ring study extends
 9  into periods when there's USGS data available?
10      A.    That's correct.  There's -- more recently,
11  there's an overlap, which allows them to then take the
12  tree ring data and go back in time.
13      Q.    Okay.  Did you check the tree ring data that
14  they developed for that overlap period against the
15  actual data, to see how close to being together they
16  were?
17      A.    They had a chart which compared what they
18  reconstructed, even at the same time when they had gage
19  data, and it matched pretty well.  I don't remember.
20  They used very statistical measures to match the two.
21  That was a published study that was done, and as I
22  recall, the correlation was good enough between what
23  they reconstructed and what was actually measured when
24  the gages were operating to give them confidence to go
25  back in time; but I don't know the exact statistical


Coash & Coash, Inc.







SALT RIVER     VOLUME 14      02/24/2016 Page 3120


 1  measure of the match.
 2      Q.    Well, any correlation would be good enough to
 3  go back in time, as long as I could make the adjustment
 4  for the correlation, correct?
 5      A.    I'm not a dendrochronologist, but they go
 6  through a lot of statistical analysis, and I think they
 7  have various thresholds; that if they can't make a
 8  statistically valid comparison between their
 9  reconstructions of flow and the actual measured flow,
10  that they won't do it.
11      Q.    Do you recall what the spread was?
12      A.    No, I don't.  It's in the reference.  Meko
13  was the lead author.  I do recall seeing where he has
14  on one graph both what he reconstructed and what was
15  physically measured, and they tracked very well.
16      Q.    Do you know whether that's been made a part
17  of this record?
18      A.    I simply provided the reference and then the
19  end result of their reconstructions.
20            But I should probably think back, and I think
21  Dr. Mussetter may have provided a graph which showed
22  both.  I don't know if it was in this case or maybe the
23  Gila, where he actually had a graph of the
24  reconstructed flow, as well as the measured flow for
25  the more recent period of record.
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 1      Q.    Okay.  I hate to do this to you, but could
 2  you give me one more time the full citation to that?
 3      A.    Oh, sure, sure.  Just give me a second.
 4            Maybe to save you some time writing,
 5  Mr. Helm, it's on Page 27 of my report.
 6      Q.    Good enough.  I think I can muddle through to
 7  it.
 8      A.    And the lead author is Meko, M-E-K-O.
 9      Q.    Thank you.
10            I'm just going to hop around on some of these
11  things, on the questions that developed from your
12  discussion with Eddie right now, because I've got them
13  right in front of me, and we can get rid of those and
14  then we can go into the ugly discussion of the report
15  in general, okay?
16      A.    Understood.
17      Q.    Meadows discussion.  Remember when you had a
18  discussion with Eddie regarding the Meadows trips?
19      A.    Yes.
20      Q.    Okay.  And if I recall correctly, the issues
21  came up over they got stuck on some rock or something
22  like that in one or both of the trips?
23      A.    I found it coincidental, as I recall,
24  Mr. Helm, that both of the Meadows accounts talked
25  about the boat getting essentially up high and dry and
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 1  then having to get their boat off the rocks to get it
 2  back in the river.
 3      Q.    Okay.  When they got their boat off the rocks
 4  in both locations, did they continue on down the river
 5  in the boat?
 6      A.    I believe that they did, yes.
 7      Q.    As I understand it, one of the trips was in
 8  June?
 9      A.    One of the trips we know was in June.  That
10  was the 1885 Meadows.  The 1883 Meadows, I don't
11  believe they specified a month.
12      Q.    So we don't know when they went down in that
13  one?
14      A.    That was the article where the fellow was
15  recounting some 25 or -6 years prior that he had taken
16  the trip.  So he didn't seem to tell the reporter what
17  month he was.
18      Q.    Okay.  Jumping away again to another topic,
19  in your testimony here you've talked about the San Juan
20  and the Green and the Colorado as rivers that you
21  looked at and compared to the Salt; is that fair?
22      A.    That's fair.
23      Q.    Okay.  Did this comparison of these rivers
24  play a part in your decision that the Salt was not
25  navigable?


Coash & Coash, Inc.







SALT RIVER     VOLUME 14      02/24/2016 Page 3123


 1      A.    It was one factor I considered.
 2      Q.    You considered it, and it drove at least some
 3  part of that decision?
 4      A.    Drove?  It was in the passenger seat, along
 5  with a lot of other things that I looked at.
 6      Q.    And it resulted in a nonnavigable
 7  determination?
 8      A.    It was a factor I considered.
 9      Q.    I believe you testified that there was no
10  boating historically on the Salt?
11      A.    I did not testify to that.
12      Q.    Boy, that's what I wrote down.  So what did
13  you testify about boating that occurred prior to modern
14  times, pre-1925.
15      A.    Sure.  I spent I think a remarkable amount of
16  time on a table, Table 1 of my report, where I compile
17  three events, one of which I question whether it was
18  the same as another trip, of boating the Upper Salt.
19  The other accounts that are tabulated in Table 1 was a
20  possible ferry use, but not confirmed that a ferry was
21  actually operational.  A few years later a ferry was
22  confirmed to be used, and then the tragic incident of
23  the fellows that were trying to ferry some lumber
24  across from Roosevelt to the damsite and one died when
25  he went over.


Coash & Coash, Inc.







SALT RIVER     VOLUME 14      02/24/2016 Page 3124


 1      Q.    And that's -- I can't talk into this thing
 2  and read this either.
 3      A.    Yeah.
 4      Q.    But my eyes aren't that good.
 5            That's the time spread from 1873 to 1908,
 6  correct?
 7      A.    That's right.
 8      Q.    Okay.  Did you make any adjustments, when you
 9  were evaluating these things, for diversions that
10  occurred in that time frame to the Salt River?
11      A.    The diversions that were occurring, the
12  mining didn't start in earnest until the mid 1870s, and
13  irrigation was probably the largest on-river use.  And
14  I spent, I think, some time with Mr. Slade talking
15  about it, the very next table in my report, about the
16  irrigated acreage starting in 1850 and going all the
17  way through the 1990s.
18      Q.    Do you know --
19      A.    So long-winded answer, I did consider the
20  amount of irrigation that was occurring at the time
21  that these boating events were reported.
22      Q.    Do you have a list somewhere of the
23  diversions that were in existence and as -- that
24  indicates the time they came in existence between '73
25  and '08?
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 1      A.    What one would do, Mr. Helm, and it wouldn't
 2  be too difficult, is toggle between Tables 1 and 2.  2
 3  is the irrigated acreage over time year by year that I
 4  could find published sources on, and you could pick a
 5  date and see if I have an irrigation account that is
 6  close to the date when the boating account occurred.
 7      Q.    Okay.  Along with this same line, in
 8  Segments 1, 2 or 3 you had some discussions with Eddie
 9  regarding population.  Do you know the population
10  numbers in Segments 1, 2 and 3, let's say from
11  statehood, or 1910 I guess would be the census year,
12  back to, what, 1870, maybe?  Did they do a census in
13  1870?
14      A.    I think the earliest census I came across,
15  Mr. Helm, is referenced in my report in the 1880, I
16  believe.
17      Q.    I'll take '80.  I'm not being fussy.
18      A.    Yeah, and they had -- I think they counted
19  1,700 in the Globe area.  So, as you know, the
20  population grew from there.  So that would probably be
21  one of the early census where the population has gone
22  greater from there.  But I'll just, again, say the
23  mining really developed in earnest in the mid 1870s.
24  So prior to that it was a pretty sparsely populated
25  area and --
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 1      Q.    And you're using Globe as being within the
 2  framework of the Salt River?
 3      A.    That was the main population center, as I
 4  understood it, at that time within the watershed.
 5      Q.    So that's the best information you were able
 6  to find regarding the population that existed in
 7  Segments 1, 2 and 3?
 8      A.    That I could find, yes.
 9      Q.    Okay.  And you didn't see any subdivisions of
10  that, so it's either -- was it all located in Globe?
11      A.    Certainly there were, and Mr. Slade and I
12  didn't end up going through, but in 1881 these General
13  Land Office maps are quite telling; that they showed
14  settlements with houses along the Salt River below
15  where Pinal Creek joins.  Those wouldn't have been
16  counted by a census of the number of people in Globe.
17            As you can imagine, mining towns drew the
18  population centers, but that's not to say that there
19  were not individuals, and there were, in the
20  hinterlands lands.
21      Q.    Sure.
22      A.    And those would have to be considered as
23  well.
24      Q.    Sure.  But if we talk, I don't want to say
25  immediately adjacent, but within some reasonable
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 1  period, let's say within 10 miles of the Salt River
 2  corridor up in Segment 1, 2 or 3, how many people do
 3  you think of that 1,700 would have lived in that area?
 4      A.    I would not guess, based on the pattern of
 5  settlement and the dates of settlement, that at the
 6  time you're referring to, there would have been more
 7  than 100 or 200 individuals, and that's probably on the
 8  high side.
 9      Q.    Along that three-segment area?
10      A.    That would actually have been living along
11  the river.
12      Q.    You've talked a lot about riffles and rapids
13  and all of this sort of stuff, and you have read some
14  of the cases regarding determinations of navigability
15  for title purposes.
16            So the one question I have for you is, does
17  the fact that one may encounter some difficulties in
18  traveling down a river make that river not navigable?
19      A.    It's the totality of a lot of different
20  factors.  So shallow depths would be -- and I'll follow
21  the lead of the Special Master in Utah. -- something
22  that he considered among other factors.  And I
23  hopefully fairly did the same.
24      Q.    But I run into the sand bar.  That doesn't
25  make the entire river not navigable, does it?
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 1      A.    No.  It would be the frequency of those sand
 2  bars that you're running into.  If it was one sand bar
 3  during your whole trip, I think all of us would agree
 4  that that shouldn't say that the river's not navigable.
 5      Q.    How many was it that that guy Ives bounced
 6  off in the Colorado River?
 7      A.    He didn't actually keep count.  His language
 8  was rather colorful.  He started at the mouth of the
 9  Colorado River and went up to Yuma.  That stretch and
10  then his next stretch coming up through to where the
11  Bill Williams joins sounds like it was quite difficult.
12  He had a seasoned captain running his boat, and they
13  ran aground a lot, and he was pretty specific about the
14  efforts.
15            I know we're all getting tired, but it's hard
16  for me not to tell this story.  Mr. Sparks might smile
17  when I say this, but the Native Americans loved
18  watching Ives go up the river, because he was
19  continually stuck on these sand bars and having a heck
20  of a time getting his boat off.  And the Native
21  Americans would line the river and literally heckle
22  Lieutenant Ives and his crew as they did all they could
23  to get their boat off those sand bars.  This is when
24  they were still down below where the Black Canyon and
25  the more rapids occurred.
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 1            So this was more than just a nuisance.  It
 2  was a source of ridicule, and it really lengthened
 3  their trip, so...
 4      Q.    But the bottom line was the river is still
 5  navigable in that area, isn't it?
 6      A.    Which is why I thought it was quite
 7  interesting, Mr. Helm.  When Lieutenant Ives was out
 8  there, he was -- and this is stated in his report.  He
 9  was there during the low flow season, December through
10  early March.  And according to Native Americans he
11  interviewed and the captain, it was the lowest flow
12  that anyone had seen that had been spending time on the
13  river.  So he ran into a lot of problems on a river
14  that was under unusually low flow conditions.
15      Q.    But the fact remains that it was declared
16  navigable, true?
17      A.    I believe up to around Black Canyon City,
18  yeah, or maybe a bit further south.
19      Q.    Well, that's where he was running into the
20  sand bars, wasn't it, south of Black Canyon City?
21      A.    South of, yes.
22      Q.    Besides the sand bars, were there any other
23  obstructions in that area below Black Canyon City,
24  i.e., riffles?
25      A.    There were both snags that he referred to,
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 1  and I would have to think that was probably vegetation
 2  that got -- you know, you've been on a boat yourself.
 3  Sometimes vegetation can get hung up and create a snag.
 4  And there were rapids.  I'm not sure what class they
 5  would be or whether they were riffles.  What he noted
 6  was shallow, turbulent water, other than sand bar.
 7      Q.    And you're familiar with some of those
 8  Supreme Court cases that even acknowledge that running
 9  into difficulties doesn't mean that a river is not
10  navigable, aren't you?
11      A.    I think the keyword in those cases is
12  occasional.
13      Q.    Was Ives' occasional?
14      A.    When I read Ives' account -- and my counsel,
15  I believe, submitted that document into evidence. --
16  I'll let the Commission decide.  It's, again, colorful
17  language.  I think anyone reading that would suggest
18  that it was more than occasional.
19
20            EXAMINATION BY COMMISSIONER HORTON
21                 COMMISSIONER HORTON:  Mr. Chairman.
22                 Is this the same Lieutenant Ives who
23  explored the Colorado River and came up and saw the
24  Grand Canyon?
25                 THE WITNESS:  When he got -- I believe
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 1  so.  When he got all the way up to where Black Canyon
 2  and the rapids got quite intense, he got off his boat.
 3  Some of the rest of his crew, Commissioner, returned
 4  and went back; but then he went overland and he did
 5  some explorations up into Northern Arizona.
 6                 Due to the time nature of my work on the
 7  project, I didn't read the rest of his accounts, but
 8  it's wonderful reading.  It's wonderful pictures.  It's
 9  an opportunity to go back in time.  But I believe he
10  did go up close to the Grand Canyon, if not visited it.
11
12              CROSS-EXAMINATION (CONTINUED)
13  BY MR. HELM:
14      Q.    In your discussions in your testimony so far,
15  you've talked a lot about -- remember, you and Eddie
16  had quite a discussion about shallow and deep rivers
17  and what's shallow and what's deep, all right?  Fair
18  enough?
19      A.    That's fair.
20      Q.    And we all have crazy ideas of what that is,
21  because I can go up into the Colorado at Havasu in
22  6 inches of water in my bass boat and not have a
23  problem doing it, so it's all relative; but at any
24  rate --
25      A.    Lake Havasu is pretty calm water, right?
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 1      Q.    It has a huge sand bar in front of the
 2  Colorado River over at Henderson, trust me.
 3      A.    Okay.
 4      Q.    And if you don't, I'd be happy to show it to
 5  you.  It might scare you, but I could show it to you.
 6      A.    After all this, Mr. Helm, that might be an
 7  interesting trip for us to take.
 8      Q.    So what I --
 9                 CHAIRMAN NOBLE:  Just wear your PFD,
10  okay.
11                 THE WITNESS:  I think someone might get
12  thrown out of the boat, but...
13  BY MR. HELM:
14      Q.    I'd never do that.
15      A.    I'm not sure that's what I was saying.
16      Q.    Sometimes I make sharp turns, though.
17                 MR. SPARKS:  Trolling for sharks.
18  BY MR. HELM:
19      Q.    So what I want is I would just like you to
20  give me your definition, the Mr. Burtell definition of
21  a shallow river.
22      A.    Shallow with respect to navigability, or
23  what --
24      Q.    Just shallow, define shallow.  Well, what do
25  you think shallow means in the English language as


Coash & Coash, Inc.







SALT RIVER     VOLUME 14      02/24/2016 Page 3133


 1  Mr. Burtell uses it?
 2      A.    You know, I kick myself.  I was going to go
 3  out and buy a dictionary, anticipating you would ask me
 4  a dictionary definition, and here it is.
 5            Shallow obviously is the opposite of deep.
 6  In this case, I was more specific in my report as to
 7  shallow and deep as it might affect the navigability of
 8  a river.  So, again, I'm trying to be responsive to
 9  your question, but from a navigability perspective,
10  2 to 3 feet of water is getting to the point where, in
11  my opinion, you're going to start running into some
12  problems from a depth perspective if you're looking at
13  average flow.
14      Q.    So your definition of shallow as it relates
15  to use in navigability is somewhere between 2 and
16  3 feet?
17      A.    As I used it in my report, shallow was in
18  reference to navigability; and so, yes, that would be
19  what I would consider, understanding that -- and I
20  think I've testified at length. -- this river,
21  particularly in Segments 1 and 2, has pools, riffles
22  and runs, and the pools are going to be locally deeper.
23  I mean maybe rather than say shallow or deep, we should
24  say deeper or shallower.  Things are relative to one
25  another.
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 1      Q.    I'm just trying to work with the language you
 2  used, and shallow was one of those words, regrettably.
 3      A.    Sure.
 4      Q.    And the other word is deep, and I am going to
 5  assume that you are going to tell me that that's all
 6  relative to navigability also.  So go ahead and define
 7  for me deep as Mr. Burtell uses it relative to
 8  navigability determinations.
 9      A.    Sure.  I had some guidance on that.  The War
10  Department, in considering light draft boats being used
11  on the Green and the Colorado, indicated that 3 feet
12  was a depth that should be maintained for that
13  commerce.
14            So from a boating perspective, waters that
15  are deeper than 3 feet would be deep relative to waters
16  less than that or shallow.  I believe the State of
17  Washington had, also, a range where they looked at as
18  to average depths from a navigability perspective.
19            So I wasn't trying to be confusing or evasive
20  to you or the Commission.  In writing text I used
21  adjectives, but those adjectives should be related to,
22  and I tried to do that, to the depths that are in my
23  report.
24      Q.    So in terms of how you've used that
25  terminology, if I understand what you're saying, deep
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 1  is basically anything over that 2 to 3 foot range that
 2  you put into shallow?
 3      A.    For the purposes of our navigability
 4  determination, I would say that that is what I was
 5  inferring, yes.
 6      Q.    Now, you've used in some charts average depth
 7  and in other instances median depth or median as a
 8  measurement tool; is that fair?
 9      A.    I've never used median depths, Mr. Helm.
10  I've used average depths and what is approximately the
11  maximum depth.  Medians were more with respect to the
12  flow data.
13      Q.    Well, maybe I'm running them together,
14  because what I'm thinking about is the discussion you
15  had with Eddie regarding the tree ring chart, and you
16  wanted to use median depths to measure the tree ring
17  dots versus the average depths that you actually put in
18  your report.  So if I'm mixing that up, I apologize,
19  but that's what I'm referring to.
20      A.    The tree ring chart that has been the source
21  of so much discussion, that was annual flow data
22  reconstructed at the damsite, of which I took all of
23  those individual years and calculated an average number
24  for.  And that average is with respect to flow, not to
25  depth.
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 1            In discussions with Eddie, I realized that it
 2  probably wasn't useful to the Commission or even to
 3  myself in my report.  I should have plotted the median
 4  annual flow data using those data points, because that
 5  is what I and the other experts feel is more
 6  representative of typical flow conditions.
 7      Q.    And I hate to do this to you, because I'm not
 8  an expert, but I don't think they're representative of
 9  anything.  Because as I understand Winkleman, Winkleman
10  tells the Commission to make a determination on
11  navigability within a spread, a range, and that range
12  goes from when drought stops to when flood starts.
13  Fair enough?
14      A.    And if they had only provided us how they
15  define drought and flood, we would all be better off.
16      Q.    Right.  So now I'm trying to figure out the
17  next definition.  How to you define drought and flood?
18      A.    As I mentioned and we talked, again, at
19  length, I didn't independently evaluate the low flow
20  side.  I looked at median flows and 25th percentile
21  exceedance flows as my evaluation of Winkleman's
22  ordinary range.  I didn't look at the lower part of
23  that ordinary range because the flows that I
24  reconstructed and their associated depths would be less
25  than that.
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 1      Q.    You made a conscious decision to do it that
 2  way?
 3      A.    If the Commission feels that my median values
 4  are not representative, they would only be able to say,
 5  well, Mr. Burtell says the flow conditions during a
 6  drier or droughter time, the flows would have been less
 7  and the depths would have been less, that he
 8  reconstructed.
 9            In my mind, boating, we were trying to get a
10  sense of the boatability of the river when there was
11  more water in the river as opposed to less.
12      Q.    You may have been, but I necessarily am not.
13  I'm just trying to figure out what that range is, and
14  then we can let the Commission decide whether I could
15  get a boat up or down it.  Because we've heard, I think
16  from somebody from SRP, or one of the experts was doing
17  it in 8 cfs, which to me doesn't sound like much water.
18            And so if we can't figure out what the range
19  is that constitutes the ordinary and natural conditions
20  of the river, we're going to be or the Commission is
21  going to be in tough shape, is what I'm driving at.
22            I'm trying to find out if you can give it to
23  us, and I guess my answer is you can't, because you
24  can't tell me where flood kicks in; just that it's
25  above the 25th percentile sometimes; and that drought
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 1  is somewhere below the median, but you didn't determine
 2  that.  Have I got that right?
 3      A.    I believe my data will allow the Commission
 4  to evaluate, under typical flow conditions or on the
 5  higher end of typical flow conditions, whether or not
 6  you can navigate the river.
 7      Q.    You agree that with the information you've
 8  provided us, me, "me" being John, or the Commission --
 9      A.    Sure.
10      Q.    -- cannot determine what the spread would be
11  between drought and flood in terms of cfs?
12      A.    Certainly, Mr. Helm, if I had picked the
13  75th percentile for the low side, the drought side,
14  I could have made those calculations.  They would
15  have been less than the 50th percentile, both flows
16  and depths.  And I'll let the Commission decide
17  whether or not, by not looking at the low side of the
18  ordinary conditions, that I've somehow misrepresented
19  or not fully characterized the situation.  That's what
20  I did.
21                 CHAIRMAN NOBLE:  Mr. Helm, we're going
22  to take a break.
23                 MR. HELM:  Vundabar.
24                 CHAIRMAN NOBLE:  Ten minutes.
25                 (A recess was taken from 3:37 p.m. to
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 1  3:49 p.m.)
 2                 CHAIRMAN NOBLE:  Mr. Burtell, are you
 3  ready?
 4                 THE WITNESS:  Yes.
 5                 CHAIRMAN NOBLE:  Go ahead.
 6                 MR. HELM:  Thank you, Mr. Chairman.
 7  BY MR. HELM:
 8      Q.    Mr. Burtell, when we broke a few minutes ago,
 9  we were talking about the spread between drought and
10  flood; do you recall?
11      A.    I do.
12      Q.    Okay.  And sometimes lawyers just have to
13  state the obvious.  Based on your answers, it's fair
14  for us to conclude that you have not calculated what
15  the spread would be, in terms of cfs, between drought
16  and flood?
17      A.    I did not calculate the drought side.
18      Q.    So we can't tell what the spread between the
19  two numbers is, can we?
20      A.    Not the spread, other than it would be less
21  than the medians, as I've said, yes.
22      Q.    Well, but the median is included within the
23  spread, isn't it?
24      A.    That's right.  So I wouldn't be able to
25  provide the Commission or you what the lower flows or
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 1  the lower depths would be, that's correct.
 2      Q.    So the next question, I guess, is albeit you
 3  did not calculate from drought to flood, did you make a
 4  calculation from median to the 25th percentile?
 5      A.    That is what I did, yes.
 6      Q.    Okay.  And what's the spread in that case?
 7  552.3 cfs or what?
 8      A.    Oh, are you referring to the difference in
 9  cfs between --
10      Q.    Yes, I am.
11      A.    I'm just trying to understand your question.
12      Q.    That's why spread.  Spread means I've got a
13  bottom number and a top number, and I want to know what
14  the difference is.
15      A.    Oh, okay.  But which gage are you referring
16  to?
17      Q.    We can do both of them.
18      A.    I looked at three.  So I just --
19      Q.    Oh.  We'll do three then.
20      A.    Okay, give me a minute here.  I will
21  calculate.  And should I -- I should use my
22  reconstructed or as measured?
23      Q.    I guess you should do both and identify which
24  you're doing.
25                 COMMISSIONER ALLEN:  Which table are you
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 1  using?
 2                 THE WITNESS:  This is Table 7,
 3  Commissioner Allen.
 4                 So as I understand your question,
 5  Mr. Helm, you want to know the difference between my
 6  50th percentile and my 25th percentile.  I'll start
 7  with the reconstructed and go from there.
 8                 My 50th percentile is 298, and my
 9  reconstructed -- or I'm sorry.  The 298 is the
10  50th percentile.  The 25th percentile is 623.  And that
11  difference is 325, with one caveat, and that is both
12  the 50th percentile and the 25th percentile are what I
13  consider to be upper limits.  So the actual difference
14  between those two may or may not be the same.  That is,
15  the 50th percentile, in my opinion, is less than 298,
16  and the 25th percentile is less than 623.  So --
17  BY MR. HELM:
18      Q.    So the spread might be the same?
19      A.    If they both went down the same way, it
20  would.  But they would be lower absolute numbers, but
21  the spread would perhaps be about the same, which in
22  this case is 325 cfs.
23      Q.    So just let me see if I've got this right.
24  At your bottom we got 298 cfs flowing down the river?
25      A.    Not at my bottom.  That's at my median.
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 1      Q.    Well, I'm calling that your bottom because
 2  that's the only number we got.
 3      A.    Okay.  I just didn't want the record --
 4      Q.    I understand, you don't want me to confuse
 5  the world.  You're nitpicking me, but that's okay.
 6      A.    No, I have had the pleasure of reading
 7  people's briefs after I've testified, and I'm always
 8  amazed what words get put into context or out of
 9  context.
10      Q.    So this is the lowest number you can
11  calculate as flowing through the Salt River?
12      A.    This is my -- not the lowest that I could.
13  This is the lowest that I did.
14      Q.    Did, all right.
15            And the highest would be the 623?
16      A.    That's correct.
17      Q.    And this was reconstructed?
18      A.    That's reconstructed, yes.
19      Q.    Now give me the other.
20      A.    Okay.  Looking again at Table 7, a person
21  with a calculator can do this, and I guess we'll keep
22  going through then.
23      Q.    Not every person with a calculator.
24      A.    Okay.  Near Roosevelt I have less than 918
25  for the 25th percentile and less than 443 for the
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 1  50th percentile.  918 minus 443 is 475 cfs.
 2      Q.    And that's what you call the median average?
 3      A.    What --
 4      Q.    Give me your definition of what you called
 5  those numbers, just so I write it down correctly.
 6      A.    You were asking me to calculate the
 7  difference between the 25th percentile and the
 8  50th percentile.
 9      Q.    Sure, and you did for reconstructed, and now
10  you're doing it for the actual numbers.
11      A.    No, I moved down to reconstructed for near
12  Roosevelt.
13      Q.    Okay.  So you've done reconstructed at the
14  Roosevelt and at the -- I forget the name of the gage.
15      A.    The first one I gave you, Mr. Helm, was near
16  Chrysotile.
17      Q.    Near Chrysotile.
18      A.    The second one I gave you was near Roosevelt.
19  And then I have one third gage reconstructed that I
20  haven't given you yet.
21      Q.    Okay.  Fire away.
22      A.    And that's at Roosevelt, and the difference
23  between the 25th percentile and the 50th percentile is
24  977 minus 456, and that difference is 521 cfs.
25      Q.    Could you give me the low number again?
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 1      A.    The low was 456.  And, of course, all of
 2  these numbers have less thans in front of them, but...
 3      Q.    Okay.  In your discussions with Eddie, you
 4  had a brief discussion about a couple of GLO surveys
 5  that you placed in the record, that you told us showed
 6  houses and fields along the Salt?
 7      A.    Mr. Slade did not feel that it was necessary
 8  to actually present that and put them up on the screen.
 9      Q.    That's fine.  But I mean you had a discussion
10  about it.  So I'm just leading up, all right?
11      A.    I don't even know how much of a discussion we
12  had, because he seemed to want to move on.
13      Q.    Okay.  Well, I don't want to move on.
14      A.    Fine.
15      Q.    I just want to know if you're aware of any
16  other GLO surveys besides those two that would
17  illustrate the houses and the fields that were in the
18  Salt River area in Segments 1, 2, 3 in that 1880 to
19  1910 time period?
20      A.    I could not find, Mr. Helm, GLO surveys
21  that -- additional surveys other than the ones that I
22  presented that covered Segments 1, 2 and 3.
23      Q.    So we've got the -- is it two of them, I
24  think?
25      A.    No.  There were two maps that I presented,
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 1  but there were, I think, a second -- or a third and a
 2  fourth survey that I presented the notes for, but not
 3  the map.  The map just barely showed a portion of the
 4  Salt.  It was kind of -- the relationship between the
 5  township and the river was -- it just barely covered.
 6      Q.    Are the maps identified, all four of them?
 7      A.    Where you would find those surveys,
 8  Mr. Slade [sic], are actually in my Table 3.  And so
 9  there were three townships that were surveyed within
10  Segment 3.  I list those surveys and provide the survey
11  book number as a reference.  And then the fourth I list
12  is actually a survey that was done between two of the
13  townships, and the river crossed through those two
14  townships, and they made another statement about the
15  flow where the river crossed the township.
16      Q.    And the only thing I'm concerned is, they're
17  all identified in your report in Table 3?
18      A.    Yes.  There were no other surveys that I was
19  able to determine for the Upper Salt.
20      Q.    You folks who do this kind of stuff can go
21  out and find it based on the references you've given us
22  in Table 3, correct?
23      A.    In this case, unfortunately, I had to go down
24  to the BLM office and go through their microfiche.
25  Some, but not all, of these are available online; but
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 1  only one of these was available online.  So I had to
 2  make a special trip.  So ultimately someone wanting to
 3  do this, to be complete, you have to go down to the BLM
 4  office here in Phoenix, and they have a huge microfiche
 5  catalog, and you just start walking through it, so...
 6      Q.    I think I understand what happened, but I
 7  just want to verify.  We don't have any pictures of
 8  your riffle reconstruction because you drowned your
 9  camera; fair statement?
10      A.    Fair statement.
11      Q.    Okay.  Other than those two reconstructions,
12  did you do any reconstruction anywhere else of the
13  thalweg on the Salt?
14      A.    I didn't do any reconstructions of the
15  thalweg even at the riffles.  The riffles, I was
16  measuring the cross section.
17      Q.    It shows up on those cross sections?
18      A.    Certainly at those cross sections there is a
19  low point --
20      Q.    Right.
21      A.    -- which is the thalweg.
22      Q.    That's the thalweg?
23      A.    That's the thalweg.
24      Q.    And we don't have any other reconstructions
25  that show low points in your work?
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 1      A.    No.
 2      Q.    You do agree, I think, however, based on that
 3  discussion that you had with Eddie, that from a
 4  desirability standpoint, a boater would like to hit the
 5  thalweg all the way downstream, and particularly in
 6  shallow rivers?
 7      A.    I think any boater that might run into
 8  something would like to choose the deepest part of the
 9  channel.  I think that's a fair statement.  I think in
10  practicality, how easily that is, is not the same as
11  wanting to.
12      Q.    Sure.  And probably the best people to talk
13  to about the practicality of that is boaters, isn't it?
14      A.    And if we only had someone with a lot of
15  experience with historic boats going down that river,
16  but we don't.
17      Q.    If I understand, what to me was the bottom
18  line of your discussion regarding the thalweg, is that
19  your -- and I know I'm screwing up this, because I
20  continue to do it. -- median determination, the low
21  determination, the low flow determination --
22      A.    The median is as low as I went.
23      Q.    Right, as low as you went.
24      A.    Yep.
25      Q.    That's what I'm talking about.
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 1      A.    Yeah.
 2      Q.    Will always be higher than the actual thalweg
 3  in the river?
 4      A.    Yes, they're -- I was trying to understand
 5  your question carefully.  I looked at average depths
 6  for the Chrysotile gage, where my averages are going to
 7  be less than the thalweg; but --
 8      Q.    Your average -- I'm sorry.
 9      A.    But at the gage at Roosevelt, I didn't have
10  average depth data.  I had stage data, which is more
11  equivalent to that maximum and the very thalweg that
12  you are referring to.
13      Q.    But by virtue of the fact that you're
14  averaging a number across the width of the river, the
15  thalweg number is included in that?
16      A.    For the gage at Chrysotile, yes.  At the gage
17  at Roosevelt, no, because the gage at Roosevelt I
18  didn't present average depth data.  I presented maximum
19  depth or stage data.  Because I didn't have --
20      Q.    You had an ability to -- you actually drew
21  the bottom?
22      A.    No.  The data that was available from the
23  USGS was stage data.  So I had the point, and I, as
24  Mr. Slade and I talked about, estimated the reading on
25  the staff gage where flow would have gone zero.  And
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 1  those staff gages are put in in approximately the
 2  deepest or deep -- close to the deepest part, if not
 3  the deepest part of the watercourse.  So my table that
 4  presents depth data for the at Roosevelt gage is, as
 5  stated in the table, a maximum depth, and that is, by
 6  definition, what the thalweg is.
 7      Q.    I guess you've managed to confuse me, and
 8  that's not hard to do, but you have.
 9            We're talking about those two little
10  reproductions that you did?
11      A.    If it would help, I could refer you to the
12  two rating curves where I determined those depths.
13  Would that help, or maybe not?
14      Q.    No, I doubt it.
15            I'm just saying that those -- you understand
16  what I'm talking, I think it's Table 3a and b or
17  something to that effect?
18      A.    Oh, perhaps there's a confusion of my riffle
19  measurements.
20      Q.    I'm talking about your riffle measurements.
21      A.    Okay.  At the riffle measurements, those are
22  in a different area and a different animal than my
23  streamflow depth reconstructions.
24      Q.    Okay.  Let's --
25      A.    Those are different things.
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 1      Q.    I'm sorry, I've confused this thing, and I'm
 2  probably going to do it a lot, and I apologize, but I'm
 3  not a hydrologist.
 4            On your riffle measurements, they're all --
 5  the conclusion that you come up with is always going to
 6  be -- your median is always going to be higher than the
 7  thalweg?
 8      A.    In those riffle drawings, Mr. Slade, I -- or
 9  Mr. Slade.  Mr. Helm, I didn't calculate a median
10  depth.  I calculated an average depth, and I also
11  presented the deepest depth.
12      Q.    Okay.
13      A.    So I know it gets a little confusing.  The
14  median statistic is more in the realm of the flow data,
15  the 50th percentile.  But when it comes to depths, I
16  either present the average depth across the cross
17  section, the channel, or its maximum at those riffles.
18  I didn't do a median depth.
19      Q.    In terms of -- maybe I just need to get you
20  to explain it to me.
21      A.    Okay.
22      Q.    Explain to me what you term a staged depth to
23  be, is, and how you arrive at it.
24      A.    Where the USGS typically puts their staff
25  gages at their gaging sites is in an area where the
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 1  water is typically the deepest part of the channel that
 2  they can get.  And the reason for that is you don't
 3  want your gage, your staff gage, put in an area where,
 4  during very low flow conditions, it will be high and
 5  dry.  That is, the flow will be over here and the staff
 6  gage will have air underneath it.
 7            So the staff gage, they take that reading
 8  either, in the old days, visually, and as time
 9  occurred, mechanically, and now digitally, to relate to
10  the depth of the water at the gaging site.
11            So that's the stage data.  And, again, that
12  stage data is approximately the deepest part of the
13  channel as opposed to an average depth of a channel.
14  So that's the distinction between stage data and
15  average depth data.
16            And from a modeling perspective, Mr. Fuller,
17  in his Manning's analyses for the Upper Salt, in his
18  case Segments, I think, 1 through 4, he had a printout.
19  And the first column was stage, and then he worked his
20  way across and there was a column that said, I think, D
21  average.
22            And when you look at those, for those
23  analyses at those cross sections he looked at to do his
24  modeling, the stage was roughly two times the average
25  depth.  That is, if you had a stage of 2 feet, the
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 1  average depth would have been approximately a foot.
 2            It's a rule of thumb.  Certainly there could
 3  be cases where it's not exactly twice as deep at the
 4  stage as there is the average depth.  That was
 5  consistent with the two riffles I looked at and with
 6  Mr. Fuller's modeling exercise for the Upper.
 7      Q.    Okay.  Now I want to -- maybe you remember
 8  this or not, but I would like to, if you do, get some
 9  chapter and verse from you.
10      A.    Okay.
11      Q.    You talked about the San Juan and the Special
12  Master's report.  Do you have the specific citation to
13  the Special Master's report where he sets out the
14  criteria boats?
15      A.    I do, yeah.
16      Q.    Could you give it to us?
17      A.    Sure.  I brought a copy, if you'll just give
18  me a second.  It's in one of those piles.
19      Q.    Take two.
20      A.    Okay.
21            I thank everyone for their patience.  This is
22  the Special Master's report in the Utah case filed
23  October 15th, 1930.  I'm not sure if there's different
24  versions available online.  I'm hoping this is the
25  official one, but on Page 117 of that document, there
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 1  is a section entitled Customary Modes of Trade and
 2  Travel on Water, and I think what we're referring to as
 3  a criteria boat are listed here.
 4      Q.    Are they listed short enough that you can
 5  just read it to us?
 6      A.    It's -- I think you can see there, Mr. Helm.
 7  It's about half a page of the various boats that he
 8  lists.  So it's up to you, if you want me to read that
 9  into the record or --
10      Q.    No, I don't.  But have you got access to a
11  xerox machine or, you know, some kind of copying
12  methodology?
13      A.    I didn't bring a xerox machine with me, but
14  I'm sure Matt might be able to.
15      Q.    Alls I would like to do is to get that in the
16  record, if not already there.
17                 MR. HOOD:  This is in the record.  It's
18  been entered in every case.
19                 MR. HELM:  Has it been entered as a lone
20  document?
21                 MR. HOOD:  That single page?
22                 MR. HELM:  Yes.
23                 MR. HOOD:  No.  I think the whole report
24  is in.
25                 What page is it, Mr. Burtell?
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 1                 THE WITNESS:  Pages 117 and 118; the top
 2  of 118, the bottom of 117.
 3                 CHAIRMAN NOBLE:  Can we identify the
 4  exhibit number again for the record?
 5                 MR. MURPHY:  It's Freeport Exhibit 5.
 6                 MR. SLADE:  C021 Part 5.
 7                 CHAIRMAN NOBLE:  Thank you.
 8                 MR. HELM:  That'll do it.
 9  BY MR. HELM:
10      Q.    Okay.  Moving along, you have had a
11  discussion where you explain your expertise or lack of
12  expertise with Eddie.  And from what I got out of it,
13  you claim to be an expert in four topics; geology,
14  hydrology, geomorphology, and historic boating.  Have I
15  got that right?
16      A.    I don't know if I said historic boating.  I
17  would probably add to that list now.  In my role as the
18  manager of the adjudication section and specializing in
19  water rights, whether I liked it or not, I got
20  introduced and I think have more than a layperson's
21  understanding of issues such as irrigation, historic
22  and current water demands for cultural use, be that
23  industrial use or, again, agriculture, municipal,
24  domestic use.
25      Q.    Are those generally all covered under
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 1  hydrology or geomorphology or geology?
 2      A.    There aren't a lot of hydrologists -- and I'm
 3  not in any way trying to flatter myself. -- that deal
 4  with water rights.  It's a pretty specialized field,
 5  and most hydrologists don't have to delve into this
 6  historical record quite as much as we've done here in
 7  these river cases and someone who's focusing on water
 8  rights would do.
 9      Q.    Back up a minute.
10      A.    Okay.
11      Q.    Explain to me what you mean or what your
12  definition of water rights is that you're using there,
13  because we're dealing with a water right right now, in
14  a sense.
15      A.    I thought this was a case about title to
16  land.
17      Q.    I know it --
18      A.    Is it not?
19      Q.    -- but it comes from the water right.
20      A.    I haven't seen anything filed as to this
21  being a water right.  Again, I think this is -- again,
22  I don't mean to be disrespectful, Mr. Helm, but as an
23  adjudicate -- when I --
24      Q.    That's all right.  I don't want to have an
25  argument with you on it either.
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 1      A.    Sure.
 2      Q.    I just want you to answer my question --
 3      A.    Sure.  I'm trying to understand it.
 4      Q.    -- which is define what you mean when you say
 5  you're an expert in water rights.
 6      A.    I was the manager of the adjudication section
 7  in DWR, and in that position the Court -- in about
 8  two-thirds of the state we were trying to evaluate the
 9  nature and the extent and priority of water rights, and
10  that is the use of water historically for, again,
11  various purposes and the legal right to use that water.
12            I don't understand necessarily in this case
13  where the legal right to use water comes in; but,
14  again -- in fact --
15      Q.    That's all right.  You don't claim to be an
16  expert in the law, do you?
17      A.    Certainly not, Mr. Helm.
18      Q.    Okay.  So you basically add water rights to
19  the four categories that I just disclosed?
20      A.    And with the only addition, Mr. Helm, that
21  the phrase "water rights" encompasses a lot of
22  subfields, if you will, including history, agricultural
23  engineering, if you will, development of water
24  supplies, water resources; again, things that are
25  broader than perhaps just surface water hydrology.
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 1      Q.    Are you claiming to be an expert in
 2  agriculture?
 3      A.    I am claiming more than a layperson's
 4  under -- I am not trained as an agricultural engineer,
 5  but I think I can say with some confidence that most
 6  hydrologists that don't deal with water rights would
 7  not have been exposed to the level of irrigation
 8  practices as I have over my career.
 9      Q.    So at any rate, to go back to the one that
10  I'm really interested in, because as I perceive the
11  adjudication, it doesn't really have an awful lot to do
12  with what we're doing here, but what does is historic
13  boating, true?
14      A.    Disagree.
15      Q.    You think the adjudication has a lot to do
16  with what we're doing here?
17      A.    I think the adjudication of water rights and
18  the evaluation of the streams in Arizona in their
19  ordinary and natural conditions have a lot of crossover
20  and parallels.
21      Q.    Tell me what the crossover is.
22      A.    One of the things is trying to understand
23  what these streams were doing in terms of their flow in
24  ordinary and natural conditions.  And due to the
25  development of water resources in the state of Arizona,
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 1  which then led to people filing water rights, that is
 2  where we get into the game of trying to figure out and
 3  quantify how much water was being used that, in this
 4  case, would need to be put back into the river to try
 5  to meet Winkleman's request to look at ordinary and
 6  natural.
 7      Q.    So is that the crossover, figuring out what
 8  was diverted?
 9      A.    And, again, it's a broad field of cultural
10  uses of water, and so all that that entails.
11      Q.    All in terms of it or --
12      A.    Both diversions and just the availability of
13  water, the water resource.  That has to be compared to
14  the amount of cultural use.
15      Q.    Okay.  Let's go back to your historic
16  boating, because that's the one I'm really interested
17  in.  I would like to know how you got to be an expert
18  in historic boating.  Did you ever take any courses in
19  college in historic boating?
20      A.    It might take Jody some time, but, Mr. Helm,
21  I do not believe -- and if I did, I'm incorrect.  I
22  never said that I was an expert in historic boating.
23      Q.    That's fine, if that's -- I just -- I've got
24  it.
25      A.    You've repeatedly said that I have said that,
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 1  and so if Jody wants to read back when I said that, I
 2  would be as interested as anyone.
 3      Q.    Jody wasn't here, so that's all right.
 4      A.    Oh, so I said that yesterday?
 5      Q.    Yeah, and I wrote it down, and if I misheard
 6  you, I apologize; but we'll sort that out when the
 7  transcript comes out.
 8      A.    Certainly.
 9      Q.    Now we know you don't claim to be an expert
10  in historic boating, bottom line?
11      A.    I think there's only been two historic
12  boating experts introduced in this case.
13      Q.    I just wanted to make sure there wasn't
14  three.
15      A.    I would never claim to be one, Mr. Helm.
16      Q.    Let me switch for a little bit to surveyors.
17  You had some discussions with Eddie regarding surveying
18  or surveyors or what have you.  And are you aware --
19  and I hate to bring this back to bite you, but you said
20  that you were not aware of any Court cases where the
21  surveyor threw out his instructions --
22      A.    I did not --
23      Q.    -- or something to that effect.
24      A.    I didn't say anything to that effect.  We
25  were -- Mr. Slade and I were talking about the various
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 1  versions of the manuals that were used and as to
 2  whether or not, if a stream is, I believe, 3 chains
 3  wide, whether you would have to or not have to meander
 4  it.
 5            We didn't have -- we had no discussion of the
 6  legal implications of survey notes.  I was referring
 7  to --
 8      Q.    Okay.
 9      A.    Please let me finish.
10      Q.    I haven't said anything.
11      A.    Well, you were ready to.
12      Q.    I'm still ready.
13      A.    I was referring to the approval of those
14  survey maps.  Not approval by a Court, but approval --
15  if you, as I'm sure you have, Mr. Helm, looked at a GLO
16  map, up in the upper right corner they have a stamp
17  when the map is officially approved by the head of the
18  surveying group, whether locally or nationally.  That's
19  what I was referring to; not a legal discussion of the
20  admissibility of GLO maps.
21      Q.    And as I understood it, what you were telling
22  us is that nobody would ever have approved one of those
23  maps if it hadn't been done according to the book; is
24  that what you were telling us?
25      A.    I said it would be unusual, and I was hoping,
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 1  but Mr. Slade decided we didn't want -- he didn't want
 2  to get into this, to actually pull up the manuals.
 3            And my understanding is that it wasn't until
 4  the 1890 manual or 1891 when this requirement to
 5  meander a river that wide was put into place.  These
 6  GLO surveys were 1881.  We didn't get that on the
 7  record because Mr. Slade, for some reason, didn't want
 8  to discuss that.
 9      Q.    And I can understand that.  He'll let your
10  attorney have something to do tomorrow.  But --
11                 MR. HOOD:  I'm hoping one of you will
12  give me something to do.  Not yet.
13                 MR. HELM:  I'm trying.
14  BY MR. HELM:
15      Q.    My question to you on that topic is, are you
16  aware that there are Court cases that have held that
17  the surveyors did not follow the book?  Simple yes or
18  no.
19      A.    I've heard discussion of Court cases related
20  to GLO, but I can't recall if yes or no.  I can't
21  recall.
22      Q.    Well, that would be a no, I'm not aware of
23  any.
24      A.    That's not what I said.  I remember having
25  heard discussions related to these maps and their legal
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 1  admissibility.  So I've heard the topic sitting in all
 2  these wonderful hearings.  I can't recall now whether
 3  something was thrown out because a surveyor didn't
 4  follow the methodology, which I believe was the
 5  question you're asking me.
 6      Q.    No, the question was, are you aware of any
 7  cases where a surveyor was held not to have followed
 8  the book?
 9      A.    And my response is I don't recall.
10      Q.    Do you recall having some discussions with
11  Mr. Slade regarding mines and their efficiency at using
12  water?
13      A.    Yes.
14      Q.    Okay.  And just one simple question there.
15  Did you ever ask your client if they got more efficient
16  at using water?
17      A.    I didn't pose that question to my client.
18      Q.    Do you think they would know whether they did
19  or didn't?
20      A.    My client is Freeport, and Freeport was not
21  the owner of the mine in the Miami-Globe area.  So
22  whether or not they would have that records, I don't
23  know.
24      Q.    And also in your discussion with Mr. Slade,
25  you informed him that he and I had the burden of proof
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 1  in this case.  Do you recall that?
 2      A.    Yes, I did.
 3      Q.    Do you know what happens when we meet our
 4  burden of proof?
 5      A.    I don't.
 6      Q.    You might want to ask.
 7      A.    Why don't you tell me.
 8      Q.    You've got a guy who's got something to do
 9  now.
10                 MR. HELM:  I couldn't resist that.
11                 CHAIRMAN NOBLE:  That's a 10:00 a.m.
12  question, not a 4:30 p.m. question.
13                 MR. HELM:  I know it, but I've just got
14  to go through these notes.  You know that.
15  BY MR. HELM:
16      Q.    You had a discussion with Mr. Slade regarding
17  the weight of canoes or boats and whether you had done
18  any studies to determine the weight of the boat.  Do
19  you recall that?
20      A.    I do.
21      Q.    And as I understood it, and you can correct
22  me if I'm wrong, that you told him that you had not
23  done any study and that you didn't feel it was
24  necessary for what you were doing?
25      A.    I think, as I recall what I was saying, is
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 1  that as a general matter, a boat of similar dimensions
 2  built of modern plastics would be lighter, as a general
 3  measure, than a historic boat built with materials like
 4  wood.
 5      Q.    Okay.
 6      A.    But that was the extent, and so it was more
 7  of a qualitative comparison, not a quantitative.
 8      Q.    Sure.  And I think you would agree that if we
 9  were going to try to determine what a boat drew in
10  terms of the depth it would need to float, one would
11  need to know its weight, correct?
12      A.    Both the weight of the boat empty and
13  whatever its cargo was, people, supplies or both.
14      Q.    Sure.  And that also might be necessary to
15  determine its durability, its maneuverability?
16      A.    I lost you there.
17      Q.    More weight, bigger hole?
18      A.    Well, now, you shifted on me when you started
19  talking about how --
20      Q.    I'm just trying --
21      A.    -- durable it was or maneuverable.  I thought
22  we were talking about weights.
23      Q.    We are.
24      A.    And I'm just trying to figure out --
25      Q.    And in order to determine how maneuverable a


Coash & Coash, Inc.







SALT RIVER     VOLUME 14      02/24/2016 Page 3165


 1  boat is, one of the things that you need to consider is
 2  the weight it's carrying?  A light boat is more
 3  maneuverable than a heavy boat, for instance?
 4      A.    It depends on the boats.
 5      Q.    Sure.  The same kind of boat; one heavier,
 6  one lighter.  Generally speaking, the lighter one will
 7  be more maneuverable; fair?
 8      A.    Under that -- all other factors being the
 9  same, yes.
10      Q.    The same --
11                 CHAIRMAN NOBLE:  Mr. Helm?
12                 MR. HELM:  Yeah.
13                 CHAIRMAN NOBLE:  Are you going to ask
14  the same question about something else?
15                 MR. HELM:  Durability.
16                 CHAIRMAN NOBLE:  Go ahead.  You get one
17  last question.
18                 MR. HELM:  Okay.  I just --
19  BY MR. HELM:
20      Q.    You got a rock in the bottom.  A heavier
21  boat, you're going to hit it quicker, right, and
22  harder?
23      A.    Certainly in nonflat water a heavier boat
24  would be sitting -- with everything else being equal,
25  it would be sitting lower in the water, and the
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 1  momentum it would have in a rapid or riffle area would,
 2  in my mind, drive that boat deeper into the water, yes.
 3                 MR. HELM:  I'm about --
 4                 CHAIRMAN NOBLE:  One more?
 5                 MR. HELM:  No, no, I'm about to go into
 6  the computer.  So if this is -- if you all want to get
 7  out of here --
 8                 CHAIRMAN NOBLE:  It is 4:28, so we're
 9  coming back tomorrow morning at 9:00, okay?
10                 MR. HELM:  Thank you.
11                 CHAIRMAN NOBLE:  And take all the time
12  you need.
13                 MR. HELM:  I appreciate that.
14                 (The proceedings adjourned at 4:29 p.m.)
15
16
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